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g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga 1= 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1981) 

v = CI.K. fVt = 0,07 . 1,5 . 1,0. 1096,879 = 115,172 kN 

j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung 

dihitung dengan rumus berikut ini, (PPKGURDG, 1987) 

W;.h; VF= . 
; "IW;.hi 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabel6.7 Distribusi gaya geser gempa arah depan (AS Y-6 & AS Y-16) 

Tingkat 

Atap 

h;(m) 

12,7 

W;. (kN) 

.-
122,964 

V (kN) 

115,172 

Wi.h, (kNm) 

1561,643 

F; (kN) 

24,092 

., 
J 10,3 296,384 115,172 3052,755 47,095 

2 5,8 . 318,038 115,172 1844,620 28,457 

1 2,8 359,493 115,172 1006,580 15,529 

2:= 1096,879 7465,599 115,172 

6.1.6 Perhitungan Pembebanan PORTAL,A (AS-Y7 & Y-IS) 

A. Beban Gravitasi Mati 

a. Behan mati atap terpusat 
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PD = Rangka atap K2 = 126,358 kN  

P = 3,71 kN  

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a = (3,319) + (3,993) = 7,312 kN/m 

balok = 0,40 x 0,50 

- PeIat b = ((1-(4/3.1,752/6,52).1,75.2880)+ (1-(4/3.0,96252/6,52).0,9625. 2,880 

= 4,553 + 2,691 = 7,244 kN/m 

balok = 0,40 x 0,50 

- Lantai 2 

- Pelat : a: 8,820 kN 

b: 4,10 kN 

balok = 0,40 x 0,50 

- Lantai I 

- Pdat : a: 8,820 kN . 

b: 9,10 kN  

balok = 0,40 x 0,50  

c. Beban mati terpusat 

- Tribun (Lantai 3) 

-Ph = 3,28 kN 

-PI = 0,2 . 0,5 . 2,625 . 24 = 6,300 kN 

-P2 = 0,2.0,5.2,7125.24 = 6,510 kN 



263 

- Lantai 2 

-P = 0,3.0,4.6,5.24 = 18,720 kN 

- Lantai 1 

-PI = 0,3.0,4.6,5.24 = 18,720 kN 

- Pz = 0,3.0,4.6,5 . 24 = 18,720 kN 

B. Beban Gravitasi Hidup 

a. Beban hidup atap terpusat 

PL = Pekerja rangka atap K2 = 18 kN 

b. Beban hidup merata Iantai 

- Tribun (lantai 3) 

- Pelat a = 12,694 kN/m 

- Pelat b = 12,576 kN/m 

- Lantai 2 

- Pelat a = 8,40 kN/m 

- Pelat b = 4,200 kN/m 

- Lantai 1 

- PeInt n - 8,40 kN/m 

- Pelat b = 8,666 kN/m 

C. Beban Gempa 

a. Berat atap 

Beban mati 

PD = Rangka atap K2 = 126,358 kN 

P = 3,71 kN 
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- Kolom : (0,5 . 0,7 . 1,2.24).1 = 10,08 kN 

WD = 140,148 kN 

Behanhidup 

PL = Rangka atap K2 = 18 kN 

wL=18kN 

Total berat atap = WD + WL = 140,148 + 18 = 149,184 kN 

b. BeTat Tribun (Lantai 3) 

Behan mati 

- Pelal : a: 7,312. 7,742 - 56,610 kN 

b: 7,244 . 7,159 = 51,860 kN 

- Balok: 0,40 . 0,50 . 24 . 14,835 = 71,208 kN 

- Kolom: 0,5 . 0.7 . 3,45 . 24 = 28,980 kN 

-Pb : 3,28 kN 

- PI: 6,300.7 = 44,100 kN 

- P2 : 6,510 .6 = 39,060 kN 

WD 

Behan hidup 

- Pelat : a: 12,694.7,742 = 98,277 kN 

b: 12,576.7,159 = 90,032 kN 

WL = 188,309 kN 

Total berat Tribun (lantai 3) = WD + WL = 295,098 + 188,309 = 483,407 kN 

c. Berat Lantai 2 

Behan mati 



Lbi 

- Pelat a: 8,820.3,15 = 27,783 kN 

b: 4,410 . 3,15 = 13,892 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 . 0.7.3,75 . 24) + (0,5 . 0.6 . 1,5 . 24) = 42,30 kN 

- P : 18,720 kN 

WD = 130,635 kN 

Beban hidup 

- Pelat a: 8,40 . 3,15 = 26,46 kN 

b: 4,20.3,15 = 13,230kN 

WL = 39,690 kN 

Total berat lantai 2 = WD + WL = 130,635 + 39,690 ='170,325 kN 

d. Berat Lantai 1 

Beban mati 

- Pelat: a: 8,820 . 6,30 = 55,566 kN 

b: 9,10 .6,50 = 59,150 kN 

- Balok: 0,40 . 0,50 . 24 . 12,80 = 61,440 kN 

- Kolom:(0,5 . 0.7 . 4,3 .24)+(0,5 . 0.6.4,3 .24) + (0,5 . 0.5 .2,8 . 24)= 83,88 kN 

- PI : 18,720 kN 

- P2 : 18,720 kN 

WD = 297,476 kN 

Beban hidup 

- Pelat : a: 8,40 . 6,30 = 52,920 kN 

b: 8,666 . 6,50 = 56,329 kN 

, 
;, 
t. 

. J
I 
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WL = 109,249 kN 

Total berat lantai 1 = WD + WL = 297,476 + 109,249 = 406,725 kN 

e. Beban total Wt = 149,148 + 483,407 + 170,325 + 406,725 = 1209,605 kN 

f Dengan rumus empiris dipero1eh waktu getar alami (PPKGURDG, 1987): 

T= 0,06. H3 
/
4 = 0,06. 12,73

/
4 = 0,404 detlk 

g.Berdasarkan grafik koefislen gempa dasar PPKGURDG, 1987 untuk wllayah 3, 

jenis tanah lunak dan T= 0,404 detik, dlperoleh koefisien gempa dasar, C = 0,07. 

h. Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = C.I.K. Wt = 0,07 . 1,5 . 1,0. 1209,605 = 127,009 kN 

Tabel6.8 Distribusi gaya geser gempa PORTAL A (AS-Y7 & Y-IS) 

Tingkat hi (rrU Wi (kN) V(kN) Wi.hi (kNm) Fi (kN) 
'II, 

i 
Atap 12,7 149,148 127,009 1894,180 26,731 

3 10,3 483,407 127,009 4979,092 70,266 

2 5,8 170,325 127,009 987,885 13,941 

1 2,8 406,725 127,009 113t{,830 16,071 

L:= 1209,605 8999,987 127,009 
i 

! 

Gempa dari arah depan (AS Y-7 & AS Y-IS) 

Beban Gempa 

a. Berat atap = 149,148 kN 

b. Berat Tribun (Lantai 3) . 



1, 

267  

Beban mati WD = 214,933 leN 

Beban hidup WL = 49,139 kN 

Total berat Tribun (lantai 3) = 264,072 kN 

c. Berat Lantai 2 

Beban mati WD = 153,370 kN 

Beban hidup WL = 133,845 kN 

Total berat lantai 2 = 287,215 kN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 256,326 kN 

Beban hidup WL = 154,265 kN 

Total berat lantai 1 = 410,591 kN 

e. Beban total W, = 149,148 + 264,072 + 287,215+ 410,591 = 1111,026 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

'1'= 0,06. H~/4 =0,06. 12,iI4 = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga 1= 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i.  Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = C.I.K. WI = 0,07. 1,5 . 1,0. 1111,026 = 116,658 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 
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Tabel6.9 Distribusi gaya geser gempa arah depan (AS Y-7 & AS Y-IS) 

Tingkat hi (m) ~(kN) V(kN) ~.hi (kNm) F j (kN) 

Atap 
1 

12,7 149,148 116,658 1894,1796 29,742 

3 10,3 264,072 116,658 2719,942 42,708 

2 5,8 287,215 116,658 1665,847 26,157 

1 2,8 410,591 116,658 1149,655 18,052 

I= 1111,026 7429,62~ 116,658 

6.1.7 Perhitungan Pembebanan PORTAL A (AS-Y8 & Y-14) 

A. Beban Gravitasi Mati 

a. Beban mati atap terpusat 

PD = Rangkaatap K1" = 139,401 kN 

P =3,71 kN 

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a =((3,993)+(1-(4/3.1,9252/0,32)1,925.2,88)=3,993 + 4,854 = 8,847 kN/m 

balok = 0,40 x 0,50 

- Pelat b = (2,691)+ (4,013) = 6,704 kN/m 

balok = 0,40 x 0,50 

. Lantai 2 

- Pelat : 4,410 kN 

balok = 0,40 x 0,50 

. Lantai 1 
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- Pelat : a: 4,410 kN 

b: 8,820 kN 

c: 9,10 kN 

balok = 0,40 x 0,50 

c. Beban mati terpusat 

- Tribun (Lantai 3) 

-Ph = 3,28 kN 

- PI = 0,2 . 0,5 . 3,425 .24 ="8,220 kN 

- P2 = 0,2.0,5 . 2,4625 . 24 = 5,910 kN 

- Lantai 2 

- P = 0,3.0,4.6.24 = 17,280 kN 

- PRT = 29,37 kN 

- Lantai  1 

- PI = 0,3 .0,4 .6.24 = 17,280 kN 

- P2 = 0,3 . 0,4.6.24 = 17,280 kN 

- PJr/, = 29,37 kN 

B. Beban Gravitasi Hidup 

a. Beban hidup atap terpusat 

Pi- = Pekerja rangka atap Kl" = 20,50 kN 

b. Beban hidup merata Iantai 

- Tribun (lantai 3) 

- Pelat a = 15,359 kN/m 

- Pelat b = 11,639 kN/m 
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- Lantai 2 

- Pelat = 4,200 leN/m 

-PRT = 10,20 leN 

- Lantai 1 

- Pelat a = 4,200 leN/m 

- Pelat b = 8,400 kN/m 

- Pelat c = 8,666 kN/m 

- PRT = 10,20 kN 
~, 

C. Beban Gempa 

a. Berat atap 

Beban mati 

PD = Rangka atap K1" = 139,401 kN 

P = 3,71 kN 

- Kolom : (0,5 .0,7 . 1,2.24).1 = 10,08 leN 

WD = 153,191 kN 

Beban hidup 

PL = Rangka atap K1" = 20,5 kN 

WL = 20,5 kN 

Total berat atap = 153,191 + 20,5 = 163,441 kN 

b. Berat Tribun (Lantai 3) 

Beban mati 

- Pelat : a: 8,847. 7,742 = 68,493 kN 

b: 6,704 . 7,159 = 47,994 kN 
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- Balok: 0,40.0,50.24 . 14,835 = 71,208 kN 

- Kolom: 0,5 . 0.7 .3,45 . 24 = 28,980 kN 

- Pb: 3,28 kN 

- PI : 8,220 . 7 = 57,540 kN 

- P2 : 5,910 . 6 = 35,460 kN 

WI) = 312,955kN 

Beban hidup 

- Pelat: a: 15,359.7,742 = 118,909 kN 

b: 11,639.7,159 = 83,324 kN 

WL = 202,233 kN 

Total berat Tribun (lantai 3) = WD + WL = 312,955 + 202,233 = 515,188 kN 

c. Berat Lantai 2 

Beban mati 

- r't;"l'-iL -r,--+ i o,_~\.~ = :"i, i"j~: ~c...\-

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 . 0.7 .3,75.24) + (0,5 . 0.6. I,D. 24) = 42,30 kN 

- P: 17,28 kN 

- PIIT: 29,37 .2 = 58,740 kN 

WD = 176,343 kN 

Beban hidup 

- Pelat a: 4,20 . 6,30 = 26,46 kN 

- PRT: 10,20 . 2 = 20,400 kN 

WL = 46,860 kN 
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g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton bertulahg dengan daktilltas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v= C.I.K. WI = 0,07 . 1,5 . 1,0 . ]299,957 = 136,495 kN 

j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung 

dihitung dengan rumus berikut ini, (PPKGURDG, 1987) 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabe16.10 Distribusi gaya geser gempa PORTAL A (AS-Y8 & Y-14) 

h j (m) W; (kN) V(kN)Tingkat Wi.h i (kNm) Fi (kN) 

]36,495 12,7 163,441 2075,701 28,936Atap 

10,3 
..,

515,188 130,495 5306,436 73,973" I-' 1 

1294,577223,203 136,495 18,047

t ..t== 5,8 

1114,750398,125 136,495 15,540 
28  

.,.,,___ •• M __~~_ ~ ._'_"_~._.~'.'---_.....- .. ~. __._-_._----_._ _.~~._._---~""--." ..-... - '. . ..", •.._---- ..... , ~---....,. '~""".'."'-"""" .-.~.. -,.-,-"-".",---.-,,. -... 
9791,4641299,957 l36,495I= 

Gempa dari arab depan (AS Y-8 & AS Y-14) 

Beban Gempa 

a. Berat atap = 163,441 kN 

b. Berat Tribun (Lantai 3) 

Beban mati WD = 230,715 kN 
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Total berat lantai 2 = WD + WL = 176,343 + 46,860 = 223,203 kN 

d. Berat Lantai 1 

Beban mati 

- Pelat: a: 4,410.3,15 = 13,892 kN 

b: 8,820.3,15 = 27,783 kN 

b: 9,10 . 3,250 = 29,575 kN 

- Salok: 0,40 . 0,50 . 24. 12,80 = 61,440 kN 

- Kolom:(0,5 . 0.7.4,3.24)+(0,5 . 0.6.4,3 . 24) + (0,5 . 0.5 . 2,8 .24) = 83,88 kN 

- PI : 17,280 kN 

-Pz : 17,280 kN 

- PRT : 29,37 . 2 = 58,740 kN 

WD = 309,870 kN 

Beban hidup 

- Pelat : a: 4,200 .3,15 = 13,230 kN 

b: 8,400.3,15 = 26,460 kN 

b: 8,666.3,25 = 28,165 kN 

- Pllr: 10,20 . 2 = 20,400 kN 

WL = 88,255 kN 

Total berat lantai 1 = WD + WL = 309,870 + 88,255 = 398,125 kN 

e. Beban total WI = 163,441 + 515,188 + 223,203 + 398,125 = 1299,957 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): Ii· 

T= 0,06. H3
/
4 

= 0,06. 12,73/4 = 0,404 detik 

"------_:' 

I 
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-'; 

Beban hidup WL = 59,455 kN 

Total berat Tribun (lantai 3) = 290,169 kN 

c. Berat Lantai 2 

Beban mati WD = 203,087 kN . 

Beban hidup WL = 147,977 kN 

Total berat lantai 2 = 351,063 kN 

d. Berat Lantai 1 : 

Behan mati 

Beban mati WD = 249,987 kN 

Behan hidup WL = 129,917 kN 

Total berat lantai 1 = 379,904 leN 

e. Beban total WI = 163,441 + 290,169 + 351,063 + 379,904 = 1184,577 kN 

f.  Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

T"'- 0,06. H3
/
4 = 0,06. 12,T{/4= 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i.  Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

V= (.'./.K.WI =0,07. 1,5.1,0.1184,577= 124,381 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 
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TabeI6.11 Distribusi gaya geser gempa arah depan (AS Y-8 & AS Y-14) 

Tingkat hi (m) Wi (kN) V(kN) Wi.hi (kNm) Fi (kN) 

Atap 12,7 163,441 124,381 2075,701 31,623 

3 10,3 290,1.69 124,381 2988,741 45,532 

2 5,8 351,063 124,381 2036,165 31,020 

1 2,8 379,904 ]24,38] 1063,731 16,206 

l:= 1184,577 8164,338 124,381 

6.1.8 Perhitungan Pembebanan PORTAL A (AS-Y9 & Y-i3) 

A. Beban Gravitasi Mati 

a. Beban mati atap terpusat 

PD = Rangka atap K1 = 147,708 kN 

P - 3,71 kN 

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a = 3,993 kN/m 

balok = 0,40 x 0,50 

- Pelat b = 2.4,013 = 8,026 leN/m 

balok = 0,40 x 0,50 

- Lantai 2 

- Pelat: 4,410 kN 

balok = 0,40 x 0,50 
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- Lantai 1 

- Pe1at : a: 4,410 kN 

b: 8,820 kN 

c: «4,55)+(1-(4/3.1,52/3,252).1,5.4,20 = 4,55+4,511 = 9,061 kN 

ba10k = 0,40 x 0,50 

c. Beban mati terpusat 

- Tribun (Lantai 3) 

-Pb = 3,28 kN 

-PI = 0,2.0,5.1,5.24 =4,32 kN 

- P2 = 0,2 . 0,5 . 3 . 24 = 8,64 kN 

- Lantai 2 

- P = 0,3 . 0,4 . 6 . 24 = 17,280 kN 

- PRT = 29,37 kN 

. Lantai 1 

- PI = 0,3 . 0,4 . 6 . 24 = 17,280 k.N 

- P2 = 0,3 . 0,4 . 4,5 . 24 = 12,96 kN 

- PRT = 29,37 kN 

B. Beban Gravitasi Hidup 

a. Beban hidup atap terpusat  

PL = Pekerja rangka atap K1 = 20,50 kN  

b. Beban hidup merata lantai 

- Tribun (lantai 3)  

- Pelat a = 6,932 kN/m  

-----~ - --~-----~ 
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· Pelat b = 13,934 kN/m 

- Lantai 2 

· Pelat = 4,200 kN/m 

·PRT = 10,20 kN 

- Lantai 1 

- Pelat a = 4,200 kN/m 

· Pelat b = 8,400 kN/m 

- Pe1at c = 8,629 kN/m 

·PRT = 10,20 kN 

C. Beban Gempa 

a. Berat atap 

Beban mati 

PD = Rangka atap Kl = 147,708 kN 

P = 3,71 kN 

- Kolom : (0,5 .0,7 . 1,2.24).1 = 10,08 kN 

WD = 161,498 kN 

Beban hidup 

h = Rangka atap Kl" = 20,5 kN 

WL = 20,5 kl\l 

Total berat atap = WD + WL = 161,498 + 20,5 = 171,748 kN 

b. Berat Tribun (Lantai 3) 

Beban mati 

- Pelat : a: 3,993 . 7,742 = 30,914 kN 

_J  I
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b: 8,026.7,159 = 57,458 kN 

- Ba1ok: 0,40 . 0,50 . 24 . 14,835 = 71,208 kN 

- Ko1om: 0,5 . 0.7.3,45 .24 = 28,980 kN 

- Ph: 3,28 kN 

- P j : 4,32 . 7 = 30,240 kN 

- Pz : 8,640.6 = 51,840 kN 

WD = 273,920 kN 

Beban hidup 

- Pe1at : a: 6,932 . 7,742 = 53,668 kN 

b: 13,934.7,159 = 99,7-54 kN 

WL = 153,422 kN 

Total berat Tribun (lantai 3) = WD + WL = 273,920 + 153,422 = 427,342 kN 

c. Berat Lantai 2 

Beban mati 

- Pelat: 4,41 .6,30 = 27,783 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Ko1om: (0,5 . 0.7.3,75 . 24) + (0,5.0.6. 1,5 . 24) = 42,30 kN 

- P: 17,28 kN 

- PRT : 29,37 . 2 = 58,740 kN 

WD = 176,343 kN . 

Beban hidup 

- Pe1at a: 4,20 . 6,30 = 26,46 kN 

- PRT : 10,20 . 2 = 20,400 kN 
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WL = 46,860 kN 

Total berat lantai 2 = WD + WL = 176,343 + 46,860 = 223,203 kN 

d. Berat Lantai 1 

Beban mati 

- Pelat : a: 4,410 .3,15 = ]3,892 kN 

b: 8,820.3,15 = 27,783 kN 

c: 9,06] .3,250 = 29,448 kN 

- Balok: 0,40 . 0,50 . 24 . 12,80 = 6] ,440 kN 
1· 

- Kolom:(0,5 . 0.7 . 4,3 .24)+(0,5 .0.6.4,3 . 24) + (0,5 .0.5 . 2,8 . 24)= 83,88 kN 

- PI: ] 7,280 kN 

- p2 : 17,280 kN 

- PRT: 29,37 . 2 = 58,740 kN 

wn = 305,423 leN 

Beban hidup 

- Pelat : a: 4,200 . 3,15 = 13,230 kN 

b: 8,400.3,]5 = 26,460 kN 

c: 8,67.9 , 3,25 = 28,044 kN 

- PRT : 10,20 . 2 = 20,400 kN 

WL = 88,134 kN 

Total berat lantai 1 = WD + WL = 305,423 + 88,134 = 393,557 kN 

e. Beban total ~ = 17],748 + 427,342 + 223,203 + 393,557 = 12]5,850 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

4T= 0,06. H3
/ = 0,06. 12,i/4 = 0,404 detik 
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g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h. Faktor keutamaan gedung olah raga 1= 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K= 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

V= c.I.K."Wt=0,07. 1,5.1,0.1215,850= 127,664 leN 

da tabel berik ..disaiikdistrib . ; 

I 
Tingkat h;(m) W; (kN) V(kN) W;.h; (kNm) F; (kN) I 

i 
I 

Atap 12,7 171,748 127,664 . 2181,1996 31,011 I' 

3 10,3 427,342 127,664 4401,623 62,580 

2 

1 

5,8 

2,8 

223,203 

393,557 

127,664 

127,664 

1294,577 

1101,9596 

18,406 

15,667 

I= 1215,850 8979,359 
-_._

127,664 

I  
I  

Gempa dari arah depan (AS Y-9 & AS Y-13) 

Beban Gempa 

a. Berat atap = 171,748 kN 

b. Berat Tribun (Lantai 3) 

Beban mati WD = 201,005 kN 

Beban hidup WL = 26,834 ,leN 

Total berat Tribun (lantai 3) = 227,839 leN 
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c. Berat Lantai 2 

Beban mati WD = 189,029 kN . 

Beban hidup WL = 123,571 kN 

Total berat lantai 2 = 312,600 kN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 267,072 kN 

Beban hidup WI- = 138,011 kN 

Total berat lantai I = 405,083 kN 

e. Beban total w,= 171,748 + 227,839 + 312,600 + 405,083 = 1117,270 kN 

f Dengan rumus empiris diperoleh waktu getar alami(PPKGURDG, 1987): 

r = 0,06. H'/.{ = 0,06 . 12,73
/
4 = 0,404 detik 

g.Berdasarkan grafik koefisien gempa'dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 delik, diperoleh koefisien gempa dasar, C = 

0,07. I, 

h.  Faktor keutamaan gedung olah raga I = 1,5, dan taktor jems struktur rangka 

beton berlulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

V=C.l.K.W,=0,07.1,5.1,0.1117,270=117,313kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

TabeI6.13 Distribusi gaya geser gempa arah depan (AS Y-9 & AS Y-13) 

Tingkat hi (m) Wi (kN) V (kN) Wi.lZi (kNm) F j (kN) 

Atap 12,7 171,748 117,313 2181,1996 34,231 
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3 10,3 227,839 117,313 2346,742 36,829 

2 5,8 312,600 117,313 1813,080 28,454 

1 2,8 405,083 117,313 1134,232 17,800 

I= 1117,270 7475,254 117,313 

6.1.9 Perhitungan Pembebanan PORTAL A (AS-Y10 & Y-12) 

A. Beban Gravitasi Mati 

a. Beban mati merata 1antai·· 

- Tribun (lantai 3) 

- Pelat a = 4,013 kN/m 

balok = 0,40 x 0,50 

- Lantai 1 

- Pelat a = 4,511 + 4,55 - 9,061 kN/m 

ba10k = 0,40 x 0,50 

- relat h : 4,550 leN 

balok = 0,40 x 0,50 

b. Beban mati terpusat 

- Tribun (Lantai 3) 

-PI = 0,2.0,5. 1,5.24 = 3,60 kN 

- P2 = 0,2 . 0,5 . 4,5 . 24 = 10,80 kN 

- Lantai 1 

-PI = 0,3.0,4.4,5.24 = 12,96 kN 
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B. Beban Gravitasi Hidup 

a. Beban hidup merata lantai 

- Tribun (lantai 3) 

- Pelat = 6,967 kN/m 

- Lantai 1 

- Pelat a = 8,629 kN/m 

- PeJat b = 4,333 kN/m 

C. Beban Gempa 

a. Berat Tribun (Lantai 3) 

Behan mati 

- Pelat : 4,013 .7,159 = 28,729 kN 

- Balok: 0,40 . 0,50.24.7,159 = 34,363 kN 

- Kolom: 0,5 . 0.7. 1,5 .24 = 10,08 kN 

- PI : 3,6 .3 = 10,80 kN 

- P2 : 10,80 . 3 = 32,40 kN 

WD;;;; 117,092 kN 

Beban hidup 

- Pelat: 6,967.7,159 = 49,877 kN 

WL = 49,877 kN 

Total berat Tribun (lantai 3) = WD + WL = 117,092 + 49,877 = 166,969 kN 

b. Berat Lantai 1 

Behan mati 

- Pelat : a: 9,061 .3,25 = 29,448 kN 
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b: 4,550 . 3,25 = 14,788 kN 

- Balok: 0,40 . 0,50 . 24 . 6,50 = 31,200 kN 

- Kolom: (0,5 . 0.6 . 4,3 . 24) + (0,5 .0.5 . 2,8.24)= 47,760 kN 

- P : 12,960 kN 

WD = 136,156 kN 

Beban hidup 

- Pelat : a: 8,629 . 3,25 = 28,044 kN 

b: 4,333 . 3,25 = 14,082 kN 

WI, = 42,126 kN 

Total berat lantai 1 = WD + WL = 136,156 + 42,126 = 178,282 kN 

c.  Beban total ~ = 166,969 + 178,282 = 345,251 kN . 

d. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

T= 0,06 . H~/4 = 0,06 . 5,83
/
4 = 0,224 detik 

e.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,224 detik, diperoleh koefisien g~mpa dasar, r: = 

0,07. 

f.  Faktor keutamaan gedung olah raga 1 = 11,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

g. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = CJ.K. WI = 0,07 . 1,5 . 1,0 . 345,251 = 36,251 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

I: 
I: 
i,
I: 

.._~ 
I 
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Tabe16.14 Distribusi gaya ges_er gempa PORTAL A (AS-YIO & Y-12) 

Tingkat hj(m) ~(kN) V(kN) ~.hj(kNm) F j (kN) 

2 5,8 166,969 36,251 968,420 23,921 

1 2,8 178,282 36,251 499,1896 12,330 

I= 345,251 1467,610 36,251 

Gempa dari arah depan (AS Y-IO & AS Y-12) 

BebanGempa 

a. Berat Tribun (Lantai 3) 

Beban mati WD = 102,728 kN 

Beban hidup WL = 24,939 kN 

Total berat Tribun (lantai 3) = 127,666 kN 

b. Berat Lantai 1 

Beban mati 1'l'D = 119,561 kN 

L-

Total berat lantai 1 = 186,625 kN 

c. Beban total Wr= 127,666 + 186,625 = 314,291 kN 

d. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

4T= 0,06. H3
/ = 0,06.12,73/4 

= 0,404 detik 

e.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 
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f.  Faktor keutamaan gedung olah raga 1 = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

g. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

V = Cl.K. W; = 0,07 . 1,5 . 1,0.314,291 = 33,000 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabe16.15 Distribusi gaya geser gempa arah depan (AS Y-10 & AS Y-12) 

Tingkat hi (m) Wi (kN) V(kN) ~.hi (kNm) Fi (kN) 

2 5,8 127,666 33,000 740,463 . 19,347 

1 2,8 186,625 33,000 522,550 13,653 

I= 314,291 1263,013 33,000 

6.1.10 Perhitungan Pembebanan PORTAL A (AS-Yll) 

A. Beban Gravitasi Mati 

a. Beban mati atap terpusat 

PD = Rangka atap K1 = 147,708 kN 

P = 3,71 kN 

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat = 3,993 . 2 = 7,986 kN/m 

balok = 0,40 x 0,50 

- Lantai 2 

- Pelat = 8,820 kN/m  

balok = 0,40 x 0,50  
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- Lantai 1 

- Pelat = 8,820 kN/m 

balok = 0,40 x 0,50 

c. Beban mati terpusat 

- Tribun (Lantai 3) 

-F\ = 3,28 kN 

- P = 8,640 kN 

- Lantai 2 

- p = 0,3 . 0,4 . 24 . 6 = 17,280 kN 

- Lantai 1 

- P = 0,3 . 0,4 . 24 . 6 = 17,280 kN 

B. Beban Gravitasi Hidup 

a.  Beban hidup atap terpusat 

1\ = Pekerja rangka atap KI = 29,50 kN 

b. Beban hidup mcrata lantai 

- Tribun (lantai 3) 

- Pelat = 13,865 kN/m 

- Lantai 2 

- Pelat = 8,40 kN/m 

- Lantai 1 

- Pelat = 8,40 kN/m 

C. Beban Gempa 

a. Berat atap 
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Beban mati 

PD = Rangka atap Kl = 147,708 kN 

P = 3,71 kN 

- Kolom : (0,5 . 0,7 . 1,2.24).1 = 10,08 kN 

WD = 161,498 kN 

Beban hidup 

PL = Rangka atap K4 = 20,5 kN 

WL = 20,5 kN, 

Total berat atap = WD + WL = 161,498 + 20,5 = 171,748 kN 

b. Berat Tribun (Lantai 3) 

Beban mati 

- Pelat: 7,986 . 7,742 = 61,828 kN 

- Balok: 0,40 . 0,50 . 24. 7,742 = 37,162 kN 

- Kolom: 0,5 . 0.7 . 3,45 . 24 = 28,9~W kN 

- Ph: 3,28 kN 

- P : 8,640 . 7 = 60,480 kN 

wn = 191,730 kN 

Beban hidup 

- Pelat : 13,865 . 7,742 = 107,343 kN 

WL = 107,343 kN 

Total berat Tribun (lantai 3) = WD + WL = 191,730 + 107,343 = 299,073 kN 

c. Berat Lantai 2 

Beban mati 

_______---.J 



289  

- Pelat: 8,820.3,15 = 27,783 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 . 0.7.3,75 . 24) + (0,5 . 0.6. 1,5.24) = 42,30 kN 

- P: 17,280 kN 

WD= 117,603 kN 

Beban hidup 

- Pelat: WL = 8,40.3,150 = 26,460 kN 

Total berat lantai 2 = WD + WL = 117,603 + 26,460 = 144,063 kN 

d. Berat Lantai 1 

Beban mati 

- Pelat : 8,820 . 6,30 = 55,566 kN 

- Balok: 30,240 kN 

- Kolom: (0,5 . 0.7 . 4) . 24) + (0,5 . 0.6.4,3 . 24) = 67,ORO kN 

- P: 17,280 kN 

WD = 170,166 kN 

Beban hidup !I 
I 

- Pelat : 8,40 . 6,30 = 52,920 kN ,I 

I 
WL = 52,920 kN 'I 

j 

Total beratlantai 1 =WD+WL = 170,166+ 52,920 = 223,086 kN ~ 
i
I' 

1\e. Beban total W/= 171,748 + 299,073 + 144,063 + 223,086 = 837,970 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

T= 0,06. H3
/
4 = 0,06. 12,73/4 = 0,404 detik I 

I 
I 

I 
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g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga 1= 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = C.l.K. WI = 0,07. 1,5 . 1,0. 837,970 = 87,987 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabe16.16 Distribusi gaya geser gempa PORTAL A (AS-Yll) 

Tingkat hi (m) i Wi (kN) V(kN) Wi. hi (kNn~) Fi (kN) 

Atap 12,7 171,748 87,987 2181 ,2001 
28,551 

~ .., 
10,3 299,073 87,987 3080,452 40,322 

1 

.J 

1 

2 5,8 144,063 87,987 835,565 10,937 ~ 
I 

I 1 
2,8 223,086 87,987 624,641 8,176 

I 
')= 837,970 6721,858 87,987 

1 

L.  

.., .. 

" 

I' 

Gempa dari arah depan (AS V-H) 

Beban Gempa 

a. Berat atap = 171,748 leN 

b. Berat Tribun (Lantai 3) 

Beban mati WD = 160,816 kN 

Beban hidup WL = 53,672 kN 

Total berat Tribun (lantai 3) = 214,488 leN 
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c. Berat Lantai 2 

Beban mati WD = 117,017 leN 

Beban hidup WI. = 80,132 kN 

Total berat lantai 2 = 197,149 leN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 119,886 kN 

Beban hidup WL = 52,920 leN 

Total berat lantai 1 = 172,806 leN 

e. Beban total WI = 171,748 + 214,488 + 197,149 + 172,806 = 756,191 leN 

f Dengan mmus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

3/4 3/4 .T= 0,06. H = 0,06. 12,7 = 0,404 detlk 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, dipero1eh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga 1 = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = CLK. Wr = 0,07. 1,5 . 1,0.756,191 = 79,400 leN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 
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Tabel 6.17 Distribusi gaya geser gempa arah depan (AS V-H) 

Tingkat hi (m) Wi (kN) V(kN) Wi.hi (kNm) Fi (kN) 

Atap 12,7 171,748 79,400 2181,1996 28,779 

3 10,3 214,488 79,400 
I 

2209,226 29,149 

2 5,8 197,149 79,400 1143,464 15,087 

I 2,8 172,806 79,400 483,857 6,384 

I= 756,191 6017,747 79,400 

I' 
II, 
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PORTAL B 

6.1.11 Perhitungan Pembebanan PORTAL B (AS-Yl) 

A. Beban Gravitasi Mati 

a. Beban mati atap merata 

- Balok ring = 0,4 x 0,4 m 

- Listplank = 3,456 kN/m 

b. Beban mati atap terpusat 

Po 5 = Rangka atap K5 = 8,616 kN 

Po 6 = Rangka atap K6 = ]0,777 kN 

Po 7 = Rangka atap K7 = ]5,781 kN 

Po 8 = Rangka atap K8 = ] 7,758 kN 

Po 9 = Rangka atap K9 = 6,000 kN 

Pa = 3,71 kN 

c. Beban mati merala lantai I. 

balok = 0,25 x 0,7 

- Pelat b = (1 - (4/3 . 3,] 52/5,752).3, 15. 2,880 = 5,442 kN/m 

- Tribun (Iantai 3) 

- Pelat a = (1,075 . 3,15 ).2,880 = 9,752 kN/m I 
! 

I 
I 

balok = 0,25 x 0,7 

- Pelat c = (] - (4/3 .3,152/4,552).3,15.2,880 = 

balok .. 0,25 x 0,7 

- Pelat d ,.,. 1,571 kN.'m 

3,275 kN/m 

I 

ii 

II 
:1 

balok = 0,25 x 0,7 
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- Pelat e = (1 - (4/3 . 3,152/62).3,15 . 2,880 = 5,738 kN/m 

balok = 0,25 x 0,7 

- Pelat f= (1 - (4/3 . 3,152/62).3,15 . 2,880 = 5,738 kN/m 

balok = 0,25 x 0,7 

- Lantai 2 

- Pelat a =  7,111 kN/m  

tembok = (4,5 - 0,7).2,5 = 9,50 kN/m  

balok = 0,25 x 0,7  

- Pe1at b = (1 - (4/3. 1,5752/5,752
). 1,575.4,2 = 5,953 kN/m  

tembok = (4,5 - 0,7).2,5 = 9,50 kN/m  

baJok = 0,25 x 0,7  

- Pelat c =  (1 - (4/3. 1,5752/4,552
). 1,575.4,2 = 5,558 kN/m  

tembok -'-- (4,5 - 0,7).2,5 = 9,50 kN/m  

halo\.;' 0,25 x 0,7  

- Pelat d =  2,291 kN/m ~--~-----------li 

balok = 0,25 x 0;1 

- Pelat e = (1 - (4/3 . 1,5752/62
). 1,575 .4,2 = 6,007 kN/m 

tembok = (4,5 - 0,7).2,5 = 9,50 kN/m 

balok = 0,25 x 0,7 

- Pelat f"  0 

temhok = (4,5 - 0,7).2,5 = 9,50 kN/m 

balok = 0,25 x 0,7 
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- Lantai 1 

- Pelat a =  7,111 kN/m  

tembok = (3,0 - 0,7).2,5 = 5,75 kN/m  

balok = 0,25 x 0,7  

_ Pelat b =  (l - (4/3 . 1,5752/5,752
). 1,575 .4,2 ~ 5,953 kN/m  

tembok = (3,0 - 0,7).2,5 = 5,75 kN/m  

balok = 0,25 x 0,7  

, , 
_ Pelat c = (1 - (4/3 . 1,57Y/4,55-). 1,575 .4,2 = 5,558 kN/m  

tembok = (3,0 - 0,7).2,5 = 5,75 kN/m  

balok = 0,25 x 0,7  

- I)clat d = 2,291 kN/m  

tcmbok = (3,0 - 0,7).2,5 = 5,75 kN/m  

halok = 0,25 x 0,7  

2 2 k ~ 1\:.lall~ ,,' (I - (4/3. 1,575/6 ). 1,575.4,2 = 6,007 N/m  

tembok = (3,0 - 0,7).2,5 = 5,75 kN/m  

halok = 0,25 x 0,7 

- Pelat f= 0 

tembok = (3,0 - 0,7).2,5 = 5,75 kN/m 

balok = 0,25 x 0,7 

d. Beban mati terpusat 

- Tribun (Lantai 3) 

- /Jh = 3,28 kN 

- p = 9,702 kN 
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e. Beban hidup merata lantai 

- Tribun (lantai 3) 

-Pelata=(1,075. 3,15).5 = 16,931 kN/m 

- Pelat b = (1- (4/3 _3,152/5,75\3,15 .5 = 9,448 kN/m 

- Pelat c = (1- (4/3.3,15 2/4,552).3,15 . 5 = 5,686 kN/m 

- Pelat d = 2,727 kN/m 

- Pelat e = (1- (4/3.3,152/62).3,15.5 = 9,962 kN/m 

- Pelat f= (1 - (4/3.3,152/62).3,15 . 5 = 9,962 kN/m 

- Lantai 2 dan Lantai 1 

- Pelat a = (1,075. 1,575).4 = 6,772 kN/m 

-Pelatb=(I-(4/3. 1,5752/5,752
). 1,575 .4=5,669kN/m 

- Pelat c = (1 - (4/3 . 1,5752/4,552
). 1,575 .4 = 5,293 kN/m 

- Pelat d = 2,182 kN/m 

- Pelat e = (I - (4/3. 1,5752/62
). 1,575 .4 = 5,721 kN/m 

- Pelat f= ° 
C. Beban Gempa 

a. Berat atap 

Behan mati 

- Balok ring: 0,4 . 0,4 . 56,592 . 24 = 217,313 kN 

- Kolom : (0,5 . 0,6 . 1,2.24).12 = 120,960 leN 

Pn5 = Rangka atap K5 = 2.8,616 = 17,232 kN 

/)/1 6 = Rangka atap K6 = 2 . 10,777 = 21,554 kN 

Pn 7 =RangkaatapK7=2.15,781 =31,562kN 

-_.~'----
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PD 8 = Rangka atap K8 = 2 . 17,758 = 35,516 kN 

PD 9 = Rangka atap K9 = 2 . 6,000 = 12,000 kN 

- Listplank = 3,456 . 56,592 = 195,582 kN 

Pa = 3,71 .35 = 129,85 kN 

WD = 755,599 kN 

Beban hidup 

PL 5 = Pekerja rangka atap K5 = 2 .4,479 = 8,958 kN 

PL 6 = Pekerja rangka atap K6 = 2.5,664 = 11,328 kN 

PL 7 = Pekerja rangka atap K7 = 2.6,321 = 12,642 kN 

PL 8 = Pekerjarangka atap K8 = 2 . 6,994 = 13,988 kN 

PL 9 = Rangka atap K9 = 2 . 3,00 = 6,00 kN 

- Listplank = 1,20.56,592 = 67,910 kN 

WI. = 135,820 kN 

Total herat atap = WI) + WL = 755,599 -+ 1J5,X:20 ... 417)1.,77 " \l 

b. Berat Tribun (Lantai 3) 

Beban hidup 

- Pclat : a: 9,572 . 2. 0,919 - 17,593 kN 

b: 5,442 . 2 . 5,827 = 63,421 kN 

c: 3,275 .2.4,55 = 29,803 kN 

d: 1,571 .4.4 = 25,136 kN 

e: 5,738 . 2 . 6 = 68,856 kN 

f: 5,738 . 1 . 6 = 34,428 kN 

- Balok: 0,25 . 0,7 . 24 . 56,592 = 237,686 kN 
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- Ko1om: 0,5 .0.7 . 3,45 . 24 . 12 = 347,760 kN 

- Temhok: (2,25 - 0,7).2,5 . 56,592 = 219,294 kN 

- Jlh : 3,28 . 28 = 91,840 kN 

- PI : 9,072 . 5 = 45,360 kN 

WI) = 1181,508 kN 

Beban hidup 

- Pelat: WL = 415,917 kN 

Total berat Tribun (lantai 3) = WI) + WL = 1181,508 + 415,917 = 1597,425 kN 

c. Berat Lantai 2 

Beban mati 

- Pelat: a: 7,111 .2.0,919 = 13,070 kN 

b: 5,953 .2. 5,827 = 69,376 kN 

c: 5,558 . 2 . 4,55 = 50,578 kN 

d: 2,291 .4.4 = 36,656 kN 

e: 6,007 . 2 . 6 = 72,084 kN 

- l3a1ok: 0,25 . 0,7 . 56,592 . 24 = 237,686 kN 

- Kolom: 0,5 . 0,7 . 3,75 .24 . 12 = 378 kN 

- Tembok: (3,75 - 0,7).2,5 . 56,592 = 431,514 kN 

WI) = 1289,500 kN 

Beban hidup 

- Pelat: WI. = 230,244 kN 

Total herat lantai 2 = WI) + WL = 1289,500 + 230,244 = 1519,744kN

d. Berat Lantai 1 
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Beban mati 

- Pelat: a: 7,111 .2.0,919 = 13,070 leN 

b: 5,953 . 2 . 5,827 = 69,376 kN 

c: 5,558 . 2 . 4,55 = 50,578 kN 

d: 2,291 .4.4 = 36,656 leN 

e: 6,007 . 2 . 6 = 72,084 leN 

- Balok: 0,25 . 0,7 .56,592.24 = 237,686 kN 

- Kolom: 0,5 . 0,7 . 4,3 . 24 . 12 = 433,440 kN 

- Tembok: (4,3 - 0,7).2,5 . 56,592 = 509,328 leN 

Wn = 1422,754 kN 

Beban hidup 

- Pelat: WI. = 230,244 kN 

Total berat lantai 1 = WD + WL = 1422,754 + 230,244 = 1652,998 kN 

e.  Behan total WI = 917,877 + 1597,425 + 1519,744 + 1652,998 = 5688,044 kN 

f.  Dengan rumus cmpiris diperoleh waktu getar alami (PPKGURDG, 1(87): 

T~ 0,06. H U 
= 0,00 . 12,7:1/4 = 0,404 detik 

g.Berdasarkan !,lfafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T= 0,404 detik, diperoleh koefisien gempa dasar,  

C= 0,07.  

h.  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton hcrtulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

Gaya gcser horizontal total akibat gempa (PPKGURDG, 1987) 

V···· c".J.K. W(= 0,07 . 1,5 . 1,0 . 5688,044 = 597,245 kN 
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Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabel 6.18 Distribusi gaya geser gempa PORTAL B (AS-YI) 

Tingkat h; (111) W; (kN) V(kN) W;.h; (kNm) F; (kN) 

Atap 12,7 917,877 597,245 11657,038 167,546 

'1 
.J 10,3 1597,425 597,245 16453,478 236,485 

2 I 5,8 1519,744 597,245 8814,515 126,691 

1 2,8 1652,998 597,245 4628,394 66,524 

I= 5688,044 41553,425 597,245 

6.1.12 Perhitungan Pembebanan PORTAL B (AS-Y2) 

A. Beban Gravitasi Mati 

a. Beban mati merata lantai 

- Tribun (Iantai 3) 

- Pclat a -=c 1,075 (3,15 + 3,25 ).2,880 = 19,814 kN/m 

balok ~ 0,35 x 0,45 

m 

balok = 0,35 x 0,45 

- Pdat c = «2/3.6,5.2,880) + 3,275) - 15,755 kN/m 

balok = 0,35 x 0,45 

- Pelat d = «(1 - (4/3.3,252/4\3,25.2,880) + 1,571) = 2,692 kN/m 

balok = 0,35 x 0,45 

- 1\:lat ~ c= « 1 - (4/3 . 3,252/62).3,25 . 2,880) + 5,738) = 11,436 kN/m 

balok = 0,35 x 0,45 
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- Pelat f= ((1- (4/3. 1,22/62).1,2.2,880) + 5,738) = 9,009 kN/m 

balok = 0,35 x 0,45 

- Lantai 2 

- Pelat a = ((1,075 . 1,575) + (1,075 . 1,625)) . 4,20 = 14,448 kN/m 

balok = 0,35 x 0,45 

- Pelat b = 2,869 kN/m 

balok = 0,35 x 0,45 

- Lantai 1 

- Pelat a = ((1,075 . 1,575) + (1,075 . 1,625)).4,20 = 14,448 kN/m 

balok = 0,35 x 0,45 

2 J
- Pelat b = (1- (4/3. 1,575 14,5-). 1,575 .4,2 = 5,535 kN/m 

balok = 0,35 x 0,45 

- Pelat c = (1 - (4/3. 1,575213,52
). 1,575 .4,2 = 5,275 kN/m 

balok = 0,35 x 0,45 

- Pelat d = (( l - (4/3. 1,6252/4\ 1,625 .4,2) I 2,291) = 7,614 kN/m 

balok - 0,35 x 0,45 

- Pelat e = (( 1 - (4/3 . 1,6252/6 2
). 1,625 .4,2) + 6,007) = 12,165 kN/m 

balok = 0,35 x 0,45 

b. Beban mati terpusat 

- Tribun (Lantai 3) 

-1\=3,28kN 

- PI = 0,3.0,4.3,15.24 = 9,072 kN  

- P2 = 0,3 . 0,4 . 3,25 . 24 = 9,360 kN  
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B. Beban Gravitasi Hidup 

a. Beban hidup merata lantai 

- Tribun (lantai 3) 

- Pelat a = 34,399 kN/m 

- Pelat b = 31,115 kN/m 

- Pelat c = 27,352 kN/m 

- Pelat d = 4,674 kN/m 

- Pelat e = 19,854 kN/m 

- Pelat f= 15,641 kN/m 

- Lantai 2 

- Pelat a = 13,760 kN/m 

- Pelat b = 2,732 kN/m 

- Lantai 1 

- Pelat a = 13,760 kN/m 

- Pelat b = 5,271 kN/m  

- Pelat c = 5,024 kN/m  

- Pelat d = 7,251 kN/m  

- Pelat e = 11,586 kN/m  

C. Beban Gempa 

a. Berat Tribun dan Lantai 2 

Beban mati 

- Pelat : a: 34,262 . 2 . 0,919 = 62,974 kN 
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b: 17,992.2.2,885 = 103,410 kN 

c: 15,755.2. 2,310=72,788kN 

d: 2,692 . 4 . 4 = 43,072 kN 

- e: (11,436 + 2,869).2.6 = 171,660 kN 

f: 9,009 . 1 . 6 = 54,054 kN 

- Balok: 0,35.0,45 .24.46,360 = 174,742 kN 

- Kolom: 0,5 . 0.6 . 1,5 . 24 . 12 = 129,600 kN 

- PI: 9,072 . 5 = 45,360 kN 

- Pz : 9,360.2 = 18,720 kN 

WD = 876,380 kN 

Beban hidup 

- Pelat: a: 48,159 . 2 . 0,919 = 88,516 kN 

b: 31,115.2.2,885 = 179,534 kN 

c: 27,352 .2. 2,310 = 126,366 kN 

d: 4,674.4.4 = 74,784 kN 

e: 22,586 . 2. G= 271,032 kN 

f: 15,64l . 1 .6 = 93,846 kN 

WL = 834,078 kN 

Total berat Tribun dan lantai 2 = WD + WL = 876,380 + 834,078 = 1710,458 kN 

b. Berat Lantai 1 

Beban mati 

- Pelat: a: 14,448.2.0,919 = 26,555 kN 

b: 5,535 . 2 . 2,885 = 31,937 kN 
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c:  5,275 , 2 . 2,310 = 24,371 kN 

d:  7,614.4.4 = 121,824 kN 

e: 12,165.3.6=218,970 kN 

- Balok: 0,35 . 0,45 . 24 .46,360 = 174,742 kN 

- Kolom: 0,5 . 0,6 . 4,3 . 24 . i2 = 371,520 kN 

WD = 969,919 kN 

Beban hidup 

- Pelat: WL = 403,483 kN 

Total berat lantai 1 = wD+ Wj, = 969,919 + 403,483 = 1373,402 kN 

C. Beban total WI = 1710,458 + 1373,402 = 3083,860 kN 

d.  Dengan rumus empiris diperoleh waktu gctar alami (PPKGURDG, 1987): 

T= 0,06. H3
/
4 = 0,06.5,83

/
4 

= 0,224 dctik 

e.Berdasarkan grafik koefisien gempa dasar PPKCiURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T= O,??4 detik dlJX'rolch kocfisicn gempa dasar, 

c= 0,07. 

f  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jems struktur rangka 

beton bertu1ang dengan daktilitas penuh K = 1,0 (PPKGURDG, ]987). 

g. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

V= C.I.K.WI =0,07. 1,5.1,0.3083,860=323,805 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabel 6.19 Distribusi gaya gcser gempa PORTAL B (AS-V2) 

Tingkat h; (m) W; (kN) V (kN) [j/;. hi (kNm) I Fi (kN) 

2 5,8 1710,458 323,lSUS 19920,656 [233,351 
-~----- --- 

.j 
I 

_ ..._...1 

I, 

~.j-

I 
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I I 2,8 1373,402 323,805 3845,526 

13766,182 

I 90,454 
i 

1323,805I= 3083,860 

6.1.13 Perhitungan Pembebanan PORTAL B (AS-Y3) 

A. Beban Gravitasi Mati 

a. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a = 10,062 kN/m 

balok = 0,35 x 0,45 

- Pelat b = 1,121 kN/m 

balok = 0,35 x 0,45  

- Pelat c = 5,698 kN/m  

balok = 0,35 x 0,45 

- Lantai t 

- Pelat a = 10,062 kN/m 

b(llok = 0,1~ x 0,45 

- Pelat b = 6,444 kN/m 

balok = 0,35 x 0,45 

b. Beban mati terpusat 

- Tribun (Lantai 3) 

_I', ~, 9 360 kN Ii 

- , 

B Ikban Gravitasi Hidup 

a. Beban hidup merata lantai 
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I 
I- Tribun (lantai 3) 

- Pelat a = 13,469 kN/m 

- Pelat b = 1,946 kN/m 

- Pelat c = 9,892 kN/m 

- Lantai 1 

- Pelat a = 9,583 kN/m 

- Pelat b = 6,137 kN/m 

c. Beban Gempa 

a. Berat Tribun dan Lantai 1 t. 

Beban mati 

- Pelat: a: 10,062.2.0,919 = 18,494 leN 

b: 1,121 .4.4 = 17,936 kN 

c: 5,698 . 2 .6 = 68,376 kN 

d: 6,444 . 1 .6= 38,664 kN 

- Balok: 0,35 . 0,45 . 24 . 35,838 = 135,468 kN 

- Kolom: 0,5 . 0.5 . 2,8 . 24 . 8 = 134,400 kN 

- Listplank = 6,864 . 35,838 = 245,992 kN 

I·
~I 
Ii 

- P2 : 9,360 . 2 = 18,720 kN 

WD = 678,050 kN 

Beban hidup 

- Pclat: a: 9,583.:2.0,919 = 17,614 kN 

b: 1.946 . 4 . 4 :=. 31,136 kN 

c: 9,892 . 2 . 6 = 118,704 kN 
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d: 6,137 . 1 . 6 = 36,822 kN 

- Listplank = 1,30.35,838 = 46,589 kN 

WI- = 250,865 kN 

Total berat Tribun dan lantai 1 = Wi) + WL = 678,050 + 250,865 = 928,915 kN 

b.  Beban total Wt = 928,915 kN 

c. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

4 4T = 0,06 . H3
/ = 0,06 . 2,83

/ = 0,130 detik 

d.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan l' = 0,130 detik, diperoleh koefisien gempa dasar, 

c= 0,07. 

e.  Faktor keutamaan gcdung olah raga f = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilJtas pcnuh K = 1,0 (PPKGURDG, 1987). 

f. Gaya geser horizonlallolal akibat gempa (PPKGURDG, 1987) 

V C.l.K.I1°/ 0,07 I,:' I,U 928,915 = 97,536 kN 

g.  Distribusi gaya gcscr hOrizontal total akibat gempa ke sepanjang tinggi gedung 

W·h; VF= . 
I 'LW;oh; 

h.  F = 97,536 kN 

6.1.14 Perhitungan Pembebanan PORTAL B (AS-X4 & AS-XIS) 

A. Beban Gravitasi Mati 

a. Beban mati atar terpusat 
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- P j = 0,2.0,52,914.24 = 6,994 kN 

- Pz = 0,2.0,5.1,443.24 = 3,462 kN 

- Lantai 2 

_P = 0,3.0,4.2,2524 = 6,480 kN 

- Lantai 1 

- P1 = 0,3.0,42,2524 = 6,480 kN 

- Pz = 0,3.0,4.0,7524 = 2,160 kN 

B. Beban Gravitasi Hidup 

a. Beban hidup atap terpusat 

PL = Rangka atap K9 = 3,00 kN 

b. Beban hidup merata lantai 

- Tribun (Iantai 3) 

_Pelata=(1-(4/3.2,914~/6,3\2,914.5= 10,413 kN/m 

_Pelat b = 2/3.2,885.5 == 9,6' 7 kN/m 

- Lantai 2 

-Pc/at a = «1,075.3,15.4,OO)+(2/3.1,575.4,OO)}  

-Pelat b = 1,075.3,15.4,00 = 13,545 kN/m  

- Lantai 1 

_PeIat a = «1,075.3,15.4,00)+(2/3.1,575.4,00» = 17,745 kN/m 

_Pelat b = « 1,075.3,15.4,00)+(2/3.1 ,575.4,00» = 17,745 kN/m 

- Petat c = 1,075.6,5.4,00 ~= 27,950 kN/m 

C. Behan Gempa 

a. Berat atap 
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Beban mati 

PD = Rangka atap K9 = 6,00 kN 

P =3,71 kN 

_Ko1om : (0,5 . 0,7 . 1,2.24).1 = 10,08 kN 

WD = 19,790 kN 

Beban hidup 

PL = Rangka atap K9 = 3 kN 

WL = 3 kN 

Total berat atap = WD + WL = 19,790 + 3 = 21,290 kN 

b. Berat Tribun (Lantai 3) 

Beban mati  

_Pe1at : a: 5,998.7,742 = 46,437 kN  

b: 5,539.7,159=39,653 kN 

_ Balok: 0,40 .50. 24. 14,835 = 71,208 kN 

_ Kolom: 0,5 .0.7 .3,45 .24 = ?R,980 kN 

- h: 3,28 kN I 
- PI : 6,994 . 7 = 48,958 kN I 
- P2 : 3,462 .6= 20,772 kN I, 

WI) = 259,30 kN 

Beban hidup 

-Pelat: a: 10,413.7,742 = 80,617 kN 

b:9,617.7,159=68,848kN 

. WI, = 149,465 kN 
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Po = Rangka atap K9 = 6,00 kN  

F = 3,71 kN  

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a = (1-(413.2,9142/6,3 2).2,914.2,880 = 5,998 kN/m 

balok = 0,40 x 0,5 

- Pelat b = 2/3.2,885.2,880 = 5,539 kN/m 

balok = 0,40 x 0,5 

- Lantai 2 

- Pelat a = ((1,075.3,15.4,20)+(2/3.1,575.4,20)) = 18,632 kN/m 

balok = 0,40 x 0,5 

- Pelat b = 1,075.3,15.4,20 = 14,222 kN/1ll 

balok = 0,40 x 0,5 

- Lantat 1 

- Pelut II = (( 1,075.3, 15./1,20)+(2/3.1 ,57),t,20)) = 18,632 kN/m 

balok = 0,40 x 0,5 

- Pelat b = (( 1,075.3,15.4,20)+(2/3.1,575.4,20)) = 18,632 kN/m 

balok = 0,40 x 0,5 

- Pelat c = 1,075.6,5.4,20 = 29,348 kN/m  

balok = 0,40 x 0,5  

c. Beban mati terpusat 

- Tribun (Lantai 3) 

-1\ = 3,28 kN 
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Total berat Tribun (1antai 3) = V!'D + WL = 259,300 + 149,465 = 408,765 kN 

c. Serat Lantai 2 

Beban mati 

- Pelat : a: 18,632 . 6,30 = 117,382 kN 

b: 14,222.6,30 = 89,599 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 . 0.7.3,75 . 24) + (0,5 . 0.6 . 1,5 . 24) = 42,30 kN 

-P: 6,480 kN 

WD = 286,001 kN 

Beban hidup 

- Pelat: a:17,745. 6,30 = 111,794 kN 

b: 13,545 . 6,30 = 85,334 kN 

WL ~ 197,128 kN 

Total berat lantai 2 = WI) + W, = 286,00 It 197,12g ·l83,U9 kN 

d. Serat Lantai I 

Beban mati 

- Pdal: a: 18,632.3,15 - 58,691 kN 

b: 18,632.3,15 = 58,691 kN 

c: 29,348 . 6,5 = 183,425 kN 

- Balok: 0,40.0,50.24. 12,80 = 61,440 kN 

- Kolom:(0,5 . 0.7 . 4,3 . 24) + (0,5 .0.6.4,3 . 24)+ (0,5 . 0.5 . 2,8.24)= 83,88 kN 

- PI : 6,480 kN 

- Pz : 2,160 kN 
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Wo = 454,767 kN 

Beban hidup 

- Pelat : a: 17,745 . 3,15 = 55,897 kN 

b:  17,745.3,15 = 55,897 kN 

c:  27,950 . 6,5 = 181,675 kN 

WL = 293,469 kN 

Totalberat lantai 1 = WD + WL = 454,767+ 293,469 = 748,236 kN 

e. Beban total ~ = 21,290 + 408,765 + 483,129 + 748,236 = 1661,420 kN 

f Dengan rumus empiris dipero1eh waktu getar alami (PPKGURDG, 1987): 

T= 0,06. H3
/
4 =0,06.12,73

/
4 = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah 1unak dan T= 0,404 detik, diperoleh koefisien gcmpa dasar, 

c= 0,07. 

h.  Faktor keutamaan gcdung olah ruga [ ~ 1,5, dan faktor .icni~, slruktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURIXi. I (87). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v'~ C.J.K. H~ = 0,07 . 1,5 . 1,0. 161,420 = 174,449 kN 

j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung 

dihitung dengan rumus berikut ini, (PPKGURDG, 1987) 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabel 6.20 Distribusi gaya geser gempa PORTAL B (AS-X4 & AS-XIS) 

h;(m) V (kN) F; (kN)Tingkat Wi (kN) Wi.!z; (kNm) 

21,29012,7 174,449 270,383 5,030Atap 

- --I 

I 

I 
---' 
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1 

3 10,3 ------,---408,765 174,449 i 4210,280 78,320 

2 

1 

5,8 

2,8 

483,129 

748,236 

174,449 

174,449 

---11802,148 
I 

2095,061 

52,126 

38,973 

I= 1661,420 9377,872 174,449 

Gempa dari arah depan (AS-X4 & AS-XIS) 

Beban'Gempa 

a. Derat atap = 171,748 kN 

b. Berat Tribun (Lantai 3) 

Behan mati WD = 160,816 kN 

Beban hidup WL = 53,672 kN 

Total berat Tribun (lantai 3) = 214,488 kN 

c. Berat Lantai 2 

Beban mati WD = 117,017 kN 

Beban hidup WL = 80,132 kN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 119,886 kN 

Beban hidup WL = 52,920 kN 

Total berat lantai 1 = 171,806 kN 

e. Beban total W, = 171,748 -1 214,488 + 197,149 t 172,806 = 756,191 kN 

f. Dengan rumus empiris dipcroleh waktu gctar alami (PPKGURDG, 1987): 
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T = 0,06 . H3
/4 = 0,06 . 12,73

/
4 

= 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga 1 = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = Cl.K. Wt = 0,07. 1,5 . 1,0.756,191 = 79,400 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabe16.21 Distribusi gaya geser gempa arah depan (A8-X4 & AS-XI5) 

Tingkat hi(m) W; (kN) V(kN) Wi. hi (kNm) /~~ (kN) 

Atap 12,7 171,748 79,400 2181,1996 28,779 

3 10,3 214,488 79,400 2209,226 

.._~--

29,149 

2 5,8 197,149 79,400 1143,464 15,087 

1 2,8 J72,806 79,400 483,857 

""'''-.~'' ..__._..
6017,747 

6,384 

.... _
79,400L:= "75G,191 

6.1.15 Perhitungan Pembebanan PORTAL B (AS-X5 & AS-XI4) 

A. Beban Gravitasi Mati 

a. Beban mati atap terpusat 

P = 3,71 kN 

b. Beban mati mcrata lantai 

- Tribun (lantai 3) 

~ 
i·I~·~, 

'-:~:. 
~ . 

---;--
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- Pelat a=((l-(4/3.2,2752/6,3 2).2,275.2,880)+5,998)=5,413+5,998 = 11 ,411kN/m 

balok = 0,40 x 0,50 

- Pelat b = (5,593)+(2/3.2,31.2,880) = 5,539+4,435 = 9,974 kN/m 

balok = 0,40 x 0,50 

- Lantai 2 

- Pelat = 2.(2/3.1,575.4,20) = 8,820 kN/m 

balok = 0,40 x 0,50 

- Lantai 1 

- Pelat a = 2.(2/3.1,575.4,20) = 8,820 kN/m 

balok = 0,40 x 0,50 

- Pelat b = 2.(2/3.1,575.4,20) = 8,820 kN/m 

balok = 0,40 x 0,50 

c. Bt:bau mati terpusat 

- TribWl (Lantai 3) 

-Pb = 3,28 kN 

- PI = 0,2.0,5.5,189.24 = 12,454 kN 

-]12 = 0,2.0,5.2,598.24 = 6,234 kN 

- Lantai 2 

- P = 0,3.0,4.4.24 = 11,520 kN 

- Lantai 1 

- PI = 0,3.0,4.4.24 = 11,520 kN 

- P2 = 0,3.0,4.(' ~ ~'0,6:C . : = 3,960 kN 

B. Beban Gravi\: . ,idup 
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. Beban hidup merata lantai 

- Tribun (lantai 3) 

- Pelat a = 19,811 kN/m 

- Pelat b = 17,316 kN/m 

- Lantai 2 

- Pelat = 8,40 kN/m 

- Lantai 1 

- Pelat a = 8,40 kN/m 

- Pelat b = 8,40 kN/m 

C. Beban Gempa 

a. Berat atap 

Beban mati 

P = 3,71 kN 

- Kolom: (0,5 . 0,7.1,2.24).1 = 10,08 leN 

WD = 13,790 kN 

Total berat atap = 13,790 kN 

b. Berat Tribun (Lantai 3) 

Beban mati 

- Pelat: a: 11,411 . 7,742 = 88,344 kN 

b: 9,974 . 7,159 = 71,404 kN 

- Balok: 0,40 . 0,50 . 24 . 14,835 = 71,208 kN 

- Kolom: 0,5 .0.1 5 . 2'~'!{ .980 kN 

- Pb: 3,28 kN 

I 

'II 

I  
I[
) 
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- PI : 12,454.7 = 87,178 kN 

- P2 : 6,234 . 6 = 37,404 kN 

WD = 387,810 kN 

Beban hidup 

- Pelat : a: 19,811 .7,742 = 153,377 kN 

b: 17,316.7,159 = 123,965 kN 

WL = 277,342 kN 

Total berat Tribun (lantai 3) = WD +WL = 387,810 + 277,342 = 665,152 kN 

c. Berat Lantai 2 

Beban mati 

- Pelat : 8,820.3,15 = 27,783 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5.0.7.3,75.24) + (0,5.0.6.1,5.24) =42,30 leN 

- P : 11,520 kN 

WD = 11'1,843 leN 
I-

Beban hidup I 
- Pelat : 8,40 . 3,15 = 26,460 kN l 

WL = 26,460 kN 

Total berat lantai 2 = WD +WL = -Ill ,843 + 26,460 = 138,303 kN 

d. Berat Lantai 1 

Beban mati 

- Pe1at : a: 8,820 .3,15 = 27,783 leN 

b: 8,820.3,15 = 27,783 leN 

ji 
-----' 



---- -----~.------~--- -"-1 

318  

- Balok: 0,40 . 0,50 . 24 . 12,80 = 61,440 kN 

- Kolom:(0,5 . 0.7 . 4,3 . 24) + (0,5.0.6.4,3 .24)+(0,5 . 0.5 . 2,8 . 24)= 83,88 kN 

- PI : 11,520 kN, 

- Pz : 3,960 kN 

WD = 216,366 kN 

Beban hidup 

- Pelat : a: 8,40. 6,30 = 52,920 kN 

WL = 52,920 kN 

Total berat lantai 1 = WD +WL = 216,366 + 52,920 = 269,286 kN 

e. Beban total W,= 13,790 + 665,152 + 138,303 + 269,286 = 1086,531 kN 

f Dengan ruinus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

T= 0,06. H3
/
4 = 0,06. 12,73

/
4 = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T= 0,404 detik, diperoleh koefisien gempa dasar,  

c= 0,07.  

h.  Faktor keutamaan gedung olah raga 1 = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuhK= 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = Cl.K. W, = 0,07 . 1,5. 1,0. 1086,531 = 114,086 kN 

j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung 

dihitung dengan rumus berikut ini, (PPKGURDG, 1987) 

~.h, VF-,- IW,.h, . 
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Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabe16.22 Distribusi gaya geser gempa PORTAL B (AS-X5 & AS-X14) 

Tingkat hi (m) W; (kN) V(kN) W;.h; (kNm) F; (kN) 

Atap 12,7 , 13,790 114,086 175,133 2,328 

3 10,3 665,152 114,086 6851,066 91,072 

2 5,8 138,303 114,086 802,157 10,663 

1 2,8 269,286 114,086 754,001 10,023 

I= 1086,531 8582,357 114,086 

Gempa dari arab depan (AS-X5 & AS-X14) 

BebanGempa 

a. Berat atap = 13,790 kN 

b. Berat Tribun (Lantai 3) 

Beban mati WD ~ 272,234 kN l  
Beban hidup WL 76,689 kN ; 

Total berat Tribun (lantai 3) = 348,923 kN 

c. Berat Lantai 2 

Beban mati WD = 160,217 kN 

Beban hidup WL = 165,131 kN 

Total berat lantai 2 = 325,348 kN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 184,988 kN 
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- Pb = 3,28 kN 

- Pl = 0,2 . 0,5 . 24 . 4,275 = 10,260 kN 

- P2 = 0,2.0,5 . 24 . 3,155 = 7,572 kN 

- Lantai 2 

- P = 0,3 . 0,4 .24.3,75 = 10,800 kN 

- Lantai 1 

- P1 = 0,3 . 0,4 . 24 . 3,75 = 10,800 kN 

- P2 = 0,3 . 0,4 . 24 . 2,625 = 7,560 kN 

B. Beban Gravitasi Hidup 

a. Beban hidup atap terpusat 

PL = Pekerja rangka atap K5 = 4,479 kN 

b. Beban hidup merata lantai 

- Tribun (lantai 3) 

- Pelat a = 18,054 kN/m 

- Pelat b = 16,438 kN/m 

r 
- Lantai 2 

- Pelat = 8,40 kN/m 

- Lantai 1 

- Pelat a = 8,40 kN/m 

- Pdat b = 4,333 kN/m 

C. Beban Gempa 

a. Berat atap 

Beban mati 
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PD = Rangka atap K5 = 8,616 kN 

P = 3,71 leN 

- Kolom : (0,5 . 0,7. 1,2.24).1 = 10,08 kN 

WD = 22,406 kN 

Beban hidup 

PL = Rangka atap K5 = 4,497 kN 

Total berat atap = WD + WL = 22,406 + 4,497 = 24,646 leN 

b. Berat Tribun (Lantai 3) 

Beban mati 

- Pelat : a: 10,399 . 7,742 = 80,509 kN 

b: 9,468 . 7,159 = 67,781 kN 

- Balok: 0,35 . 0,50 . 24 . 14,835 = 71,208 leN 

- Kolom: 0,5 .0.7 . 3,45 . 24 = 28,980 leN 

- Ph: 3,28 leN 

- PI . 10,260 7 -7] ,820 kN 

- Pz : 7,572 . 6 = 45,432 kN 

WD = 372,290 kN 

Beban hidup 

~ Pelat : a: 18,054 . 7,742 = 139,774 kN 

b: 16,438.7,159 = 117,680 leN 

WL = 257,862 kN 

Total berat Tribun (lantai 3) = WD + WL = 372,290 + 257,862 = 629,744 leN 

c. Berat Lantai 2 



324 

Beban mati 

- Pelat : 8,820 . 3,15 = 27,783 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 . 0.7 . 3,75 . 24) + (0,5 . 0.6 . 1,5 .24) = 42,30 kN 

- P : 10,800 kN 

W D = 111,123 kN 

Beban hidup 

- Pelat : 8,40 .3,15 = 26,460 kN 

WL = 26,460 kN 

Total berat lantai 2 = WD + WL = 111,123 + 26,460 = 137,583 kN 

d. Berat Lantai 1 

Beban mati 

- Pelat : a: 8,820 . 6,30 = 55,566 kN 

b: 4,550 .3,25 = 14,788 kN 

- Balok: 0,40 . 0,50. 24 . 12,80 = 61,440 kN 

- Kolom:(0,5 . 0.7 . 4,3 . 24)+(0,5 . 0.6.4,3.24) + (0,5 .0.5 . 2,8 . 24)= 83,88 kN 

- PI: 10,800 kN 

- P2 : 7,560 kN 

WD = 234,034 kN 

Beban hidup 

- Pelat : a: 8,40 . 6,30 = 52,920 kN 

b: 4,333.3,25 = 14,082 kN  

WL = 67,002 kN  
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Total berat lantai 1 = WD + WL = 234,034 + 67,002 = 301,036 kN 

e. Beban total Wr = 24,646 + 629,744 + 137,583 + 301,036 = 1093,009 kN 

f Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 
t 

T= 0,06. H3
/
4 = 0,06.12,73/4 = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jellis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, 

c= 0,07. 

h.  Faktor keutamaan gedung olah raga J = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K= 1,0 (pPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

V'= C.J.K. Wr = 0,07 . 1,5 . 1,0. 1093,009 = 114,766 kN 

j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung i 

dihitung dengan rumus berikut ini, (pPKGURDG, 1987) ! 

F,  = W,.hi .V I 
'LW;.h; 

I 
Tabel 6.24 Distribusi gaya geser gempa PORTAL B (AS-X6 & AS-XI3) I

II 

~ 

~ 
Tingkat hi (m) W; (kN) V(kN) Wi.hi (kNm) F; (kN) 

Atap 12,7 24,646 114,766 313,004 4,256 

3 10,3 629,744 114,766 6486,363 88,198 

2 5,8 
, 

137,583 114,766 797,981 10,851 

1 2,8 301,036 114,766 842,901 11,461 
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Gempa dari arab depan (AS-X6 & AS-Xl 3) 

BebanGempa 

a. Berat atap = 24,646 kN 

b. Berat Tribun (Lantai 3) 

Beban mati. WD = 264,255 kN 

Beban hidup WL~ 69,887 kN 

Total berat Tribun (lantai 3) = 334,142 kN 

c. Berat Lantai 2 t, 

Beban mati WD = 153,768 kN 

Beban hidup WL = 155,187 leN 

Total berat lantai 2 = 308,955 kN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 200,845 leN 

Beban hiduD WL = 125.842 kN 

Total berat lantai 1 = 326,687 leN 

e. Beban total Wr = 24,646 + 334,142 + 308,955+ 326,687 = 994,430 leN 

f Dengan mmus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

T= 0,06. H3
/
4 

= 0,06. 12,73/4 
= 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 
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h.  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (pPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = CLK. Wr = 0,07 . 1,5 . 1,0 . 994,430 = 104,415 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabel 6.25 Distribusi gaya geser gempa arah depan (AS-X6 & AS-X13) 

V(kN)Tingkat h; (m) W; (kN) W;.h; (kNm) F; (kN) 

104,415Atap 12,7 24,646 313,004 5,058 

10,3 334,142 104,4153 3441,663 55,617 

5,8 308,955 104,4152 1791,939 28,958 

104,415 . 914,7241 2,8 326,687 14,782 

994,430 6461,329 104,415L= 

6.1.17 Perhitungan Pembebanan PORTAL B (AS-X7 & AS-X12) 

A. Beban Gravitasi Mati 

a. Beban mati atap terpusat 

PD = Rangka atap K6 = 10,777 kN 

P = 3,71 kN 

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a = 2.4,986 = 9,972 kN/m 

balok = 0,40 x 0,50 

. Pelat b = 2.5,033 = 10,066 kN/m 

i' 
II 

II 
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'~ 

'~'--,~" 
..........,'''-...,  

ba10k = 0,40 x 0,50 

- Lantai 2 

- Pelat = 8,820 kN/m 

ba10k = 0,40 x 0,50 

- Lantai 1 

- Pe1at a = 8,820 kN/m 

ba10k = 0,40 x 0,50 

- Pe1at b = 4,550 kN/m 

ba10k = 0,40 x 0,50 

c. Beban mati terpusat 

- Tribun (Lantai 3) 

-Ph = 3,28 kN 

- PI = 0,2.0,5.4.24 = 9,600 kN 

- P2 = 0,2.0,5.4.24 = 9,600 kN 

-l,antai 2 

- P = 0,3.0,4.4.24 = 11,520 kN ~ 
~ Lantai 1 

~ . 

- PI = 0,3.0,4.4.24 = 11,520 kN 

- P2 = 0,3.0,4.4.24 = 11,520 kN 

B. Beban Gravitasi Hidup 

a. Beban hidup atap terpusat 

PL = Rangka atap K6 = 5,664 kN 

b. Beban hidup merata lantai 
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.~ 

- Tribun (lantai 3) ~"-
..................................... _

- Pelat a = 17,313 kN/m  

- Pelat b = 17,476 kN/m  

- Lantai 2  

- Pelat 8,400 kN/m  

- Lantai 1  

- Pelat a = 8,400 kN/m  

- Pelat b = 4,333 kN/m  

C. Beban Gempa 

a. Berat atap 

Beban mati  

PD = Rangka atap K6 = 10,777 kN  

P = 3,71 kN  

- Kolom : (0,5 . 0,7. 1,2. 24).1 = 10,08 kN 

WD = 24,567 kN 

Bt:ban hidup 

PL = Rangka atap K6 = 5,664 kN 

WL = 5,664 kN 

Total berat atap = WD + WL = 24,567 + 5,664 = 30,231 kN 

b. Berat Tribun (Lantai 3) 

Beban mati 

- Pelat : a: 9,972 . 7,742 = 77,203 leN 

b: 10,066 . 7,159 = 72,062 leN 
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- Balok: 0,40 .0,50.24. 14,835 = 71,208 kN 

ii' 
- Kolom: 0,5 . 0.7 . 3,45 . 24 = 28,980 kN 

-Pb : 3,28 kN 

- PI : 9,600 .7 = 67,200 kN 

- P2 : 9,600 . 6 = 57,600 kN 

WD = 377,533 kN 

Beban hidup 

- Pelat : a: 17,313 . 7,742 = 134,037 kN 

b: 17,476.7,159 = 125,111 kN 

WL = 259,148 kN 

Total berat Tribun (lantai 3) = WD + WL = 377,533 + 259,148 = 636,681 kN 

c. Berat Lantai 2 

Behan mati 

- Pelat : 8,820 . 6,30 = 55,566 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 . 0.7. 3,75 .24) + (0,5 . 0.6. 1,5 .24) = 42,30 kN 

- P : 11,520 kN 

WD = 139,626 kN . 

Beban hidup 

- Pelat : 8,40 . 6,30 = 52,920 kN 

WL = 52,920 kN 

Total berat lantai 2 = WD + WL = 139,626 + 52,920 = 192,546 kN 

d. Berat Lantai 1 
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/  
Beban mati 

- Pelat : a: 8,820 . ((,30 = 55,566 kN 

b: 4,55 /3,25 = 14,788 kN 

- Balok: 0,40 . ~,?O . 24 . 12,80 = 61,440 kN 

- Kolom:(0,5. 0.7.4,3.24)+(0,5.0.6.4,3.24) + (0,5.0.5.2,8.24)= 83,88 kN 

-PI: 11,52 kN 

- P2 : 11 ,52 kN 

WD = 227,194 kN 

Beban hidup 

- Pelat : a: 8,40 . 6,30 = 52,920 kN 

b: 4,333 .3,25 = 14,082 kN 

WL = 67,002 kN 

Total berat lantai 1 = WD + WL = 227,194 + 67,002 = 294,196 kN 

e. Beban total Wt = 30,231 + 636,681 + 192,546 + 294,196 = 1150,822 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (PPKGITRDG, 1987): 

T= 0,06. H3
/
4 = 0,06. 12,i/4 = 0,404 detik 

g.Berdasarkan gratik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar,  

c= 0,07.  

h.  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 
I 

i.  Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v= C.l.K.Wt = 0,07. 1,5. 1,0. 1150,822 = 120,836 kN 



332 

Perhitungan distribusi gaya geser gempa disaj ikan pada tabel berikut ini 

Tabel 6.26 Distrihusi gaya geser gempa PORTAL B (AS-X7 & AS-X12) 

Tingkat h;(m) W;{kN) V (kN) W;.h; (kNm) F; (kN) 

Atap 12,7 30,231 120,836 383,934 4,753 

.., 
oJ 10,3 636,681 120,836 6557,814 89,576 

2 5,8 192,546 120,836 1116,767 15,254 

1 2,8 294,196 120,836 823,749 11,252 

I= 1150,822 8846,297 120,836 

Gempa dari arab depan (AS-X7 & AS-X12) 

BebanGempa 

a. Berat atap = 27,399 kN 

b. Berat Tribun (Lantai 3) 

Beban mati WD = 266,869 kN 

Total berat Tribun (lantai 3) = 333,888 kN 

c. Berat Lantai· 2 

Behan mati WD = 182,759 kN 

Behan hidup WL = 182,494 kN 

Total berat lantai 2 = 365,253 kN 

d. Berat Lantai 1 

Behan mati 

Behan mati WD = 196,145 kN 
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Beban hidup WL = 129,558 kN 

Total berat 1antai 1 = 325,703 kN 

e. Beban total Wt = 27,399 + 333,888 + 365,253+ 325,703 = 1052,243 kN 

f Dengan run1US empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

4 4T= 0,06. H3
/ = 0,06. 12,73

/ = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K= 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v= CI.K. Wt= 0.07. 1.5 . 1.0. 1052.243 = 110.485 kN 

I tabel berikul ini 

T: 1(7 & AS-X12) 

"'. - h.lm) W firM) V firM) W h, (kNm) F· (kNJ 

Atap 

3 

12,7 

10,3 

27,399 

333,888 

110,485 

110,485 

347,967 

3439,046 

5,639 

55,734 

, 

2 5,8 , 365,253 110,485 2118,467 34,332 

1 2,8 325,703 110,485 911,968 14,779 

I= 1052,243 
, 

6817,4495 110,485 
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6.1.18 Perhitungan Pembebanan PORTAL B (AS-X8 & AS-Xll) 

A. Beban Gravitasi Mati 

a. Beban mati atap terpusat 

PD = Rangka atap K7 = 15,781 kN 

P =3,71 kN 

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a =((4,986)+(1-(4/3.0,96252/6,3 2).0,9625.2,88=4,986+2,686=7,672 kN/m 

balok = 0,40 x 0,50 

- Pelat b = ((5,033)+(1-(4/3.1,502/6,52).1,5.2,88 = 5,033+4,013 = 9,046 leN/m 

balok = 0,40 x 0,50 

- Lantai 2 

- Pelat a = 8,820 leN/m 

balok = 0,40 x 0,50  

- Pclat b = 4,410 kN/m  

balok = 0,40 x 0,50 

- Lant.ai 1 

- Pelat a = 8,820 kN/m 

balok = 0,40 x 0,50 

- Pelat b = 4,550 kN/m 

balok = 0,40 x 0,50 

c. Beban mati terpusat 

- Tribun (Lantai 3) 
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- Pb = 3,28 kN 

- PI = 0,2.0,5.2,9625.24 = 7,110 kN 

-P2 = 0,2.0,5.3,50.24 = 8,400 kN 
'. 

- Lantai 2 

- P = 0,3.0,4.5.24 = 14,40 kN 

- Lantai 1 

- PI = 0,3.0,45.24 = 14,40 kN 

- P2 = 0,3.0,4.5.24 = 14,40 kN 

B. Behan Gravitasi Hidup 

a. Behan hidup atap terpusat 

PL = Rangka atap K7 = 6,321 kN 

b. Beban hidup merata lantai 

- Tribun (lantai 3) 

Pelat a - 13,319 kN/m 

- Pelat b = 15,705 kN/m 

- Lantai 2 

- Pelat a = 8,400 kN/m 

- Pelat b = 4,200 kN/m 

- Lantai 1 

- Pelat a = 8,400 kN/m 

- Pelat b = 4,333 kN/m 

C. Beban Gempa 
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a. Berat atap 

Beban mati 

PD = Rang~a atap K7 = 15,781 kN 

P = 3,71 kN 

- Kolom : (0,5 . 0,7 . 1,2.24).1 = 10,08 kN 

WD = 29,571 kN 

Beban hidup 

PL = Rangka atap K7 = 6,321 kN 

WL = 6,321 kN 

Total berat atap = WD + WL = 29,571 + 6,321 = 35,892 kN 

b. Berat Tribun (Lantai 3) 

Beban mati 

- Pelat : a: 7,672 . 7,742 = 59,397 kN 

b: 9,046 .7,159 = 64,760 kN 

- Kolom: 0,5 . 0.7 . 3,45 . 24 = 28,980 kN 

-Pb: 3,28 kN 

- PI : 7,11 .7 = 49,770 kN 

-P2 : 8,40 . 6 = 50,400 kN 

WD = 327,795 kN 

Beban hidup 

-Pelat: a: 13,319.7,742 = 103,116 kN 

b: 15,705 . 7,159 = 112,432 kN 
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WL = 215,548 kN  

Total berat Tribun (lantai 3) = WD + WL = 327,795 + 215,548 = 543,343 kN  

c. Berat Lantai 2  

Bebanmati  

- Pelat: a: 8,820. 3,15 = 27,783 kN  

b: 4,410 . 3,15 = 13,892 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 .0.7.3,75.24) + (0,5 . 0.6 . 1,5 . 24) = 42,30 kN 

-P: 14,40 kN 

WD = 128,615 kN 

Beban hidup 

- Pelat : a: 8,400 . 3,15 = 26,460 kN 

b: 4,200.3,15 = 13,230 kN 

WL = 39,690 kN 

Total berat lantai 2 = Wn + WI = 128,615 +39,690 = 168,305 kN 

d. I3erat Lantai 1 

Deban mati 

- PeIat : a: 8,820 . 6,30 = 55,566 kN 

b: 4,550 .3,25 = 14,788 kN 

- BaIok: 0,40 . 0,50 . 24 . 12,80 = 61,440 kN 

- KoIom: (0,5.0,7 .4,3 . 24) + (0,5 . 0.6 . 4,3 . 24) + (0,5 . 0.5 . 2,8 . 24)= 83,88 kN 

- PI : 14,40 kN 

- Pz : 14,40 kN 
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WD = 244,474 kN 

Beban hidup 

- Pelat : a: 8,40 . 6,30 = 52,920 kN 

b: 4,333 . 3,25 = 14,083 kN. 
WL = 67,003 kN 

Total berat lantai 1 = WD + WL = 244,474 + 67,003 = 311,477 kN 

e. Beban total Wt = 35,892 + 543,343 + 168,305 + 311,477 = 1055,857 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

T= 0,06. H314 
= 0,06. 12,73

/
4 = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga 1 = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (pPKGURDG, 1987). 

i. Gava geser horizontal total akibat gempa (PPKGURDG. 1987 

v = CI.K. Wt = 0,07 . 1,5 .. 1,0. 1055,857 = 110,865 kN 
~ 

'"~ j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung 

dihitung dengan rumus berikut ini, (PPKGURDG, 1987) I 
'I 

I 

~.hl V 
1F= . 

I L~.h; 

I
Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini  \ 

i 

Tabe16.28 Distribusi gaya geser gempa PORTAL B (AS-X8 & AS-XU) 

I Tingkat I hi (m) ] fYi (kA? , V (leA? I fYi.hi (kNm) I Fi (leA? 

I' 

Ii 
)

ii 
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Atap 12,7 35,892 110,865 415,696 5,863 

3 10,3 543,343 110,865 5596,433 78,933 

2 5,8 168,305 110,865 976,169 13,768 

1 2,8 311,477 110,865 872,136 12,301 

I= 1055,857 7860,434 110,865 

Gempa dari arab depan (AS-X8 & AS-Xll) 

Beban Gempa . 

a. Berat atap = 32,732 leN 

b. Berat Tribun (Lantai 3) 

Beban mati WD = 233,337 leN 

Beban hidup WL = 51,558 kN 

Total berat Tribun (lantai 3) = 284,895 leN 

c. Berat Lantai 2 

Beban mati 'lID - 159,194 kN 

Beban hidup WL = 147,464 kN 

Total berat lantai 2 = 306,658 kN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 209,774 kN 

Beban hidup WL = 123,219 kN 

Total berat lantai 1 = 332,993 kN 

e. Beban total Wt = 32,732 + 284,895 + 306,658 + 332,993 = 957,278 kN 

j: 
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f. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

4 4T= 0,06. H3
/ = 0,06. 12,73

/ = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h.  Faktor keutamaan gedung olah raga J = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = CLK. Wt= 0,07 . 1,5 . 1,0.957,278 = 100,514 kN 

j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung 

dihitung dengan rumus berikut ini, (PPKGURDG, 1987) 

W;.hj VF.= . 
I LW;.hj 

Perhitungan distribusi gaya gcser gempa disaj.ikan pada tabel berikut ini 

Tabe16.29 Distribusi gaya gcscr~gempa arah depan (AS-X8 & AS-Xll) 

Tingkat h; (m) W; (kN) V(kN) W;.h; (kNm) F; (kN) 

Atap 12,7 32,732 100,514 415,696 6,894 

3 10,3 284,895 100,514 2934,419 48,663 

2 5,8 306,658 100,514 1778,616 29,496 

1 2,8 332,993 100,514 932,380 15,462 

2:= 957,278 6011,111 100,514 
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6.1.19 Perhitungan Pembebanan PORTAL B (AS-X9 & AS-X10) 

A. Beban Gravitasi Mati 

a. Beban mati atap terpusat 

PD =RangkaatapK8= 17,758kN 

P = 3,71 kN 

b. Beban mati merata lantai 

- Tribun (lantai 3) 

- Pelat a = ((2,686)+(1-(4/3.1,52/6,32).1,5.2,88 == 2,686+3,993 =6,679 kN/m 

balok = 0,40 x 0,50 . I 
t· 

• Pelat b = ((4,013)+(2/3.2,40.2,880)) = 4,013+4,608 = 8,621 kN/m 

balok = 0,40 x 0,50 

- Lantai 2 

- Pelat = 4,410 kN/m 

balok = 0,40 x 0,50 

- Lantai 1 

- Pelat a = 4,410 kN/m 

balok.  0,40 x 0,50 

- Pelat b = 8,820 kN/m 

balok = 0,40 x 0,50 

- Pelat c = 9,100 kN/m 

balok = 0,40 x 0,50 

- Pelat d = 4,550 kN/m 

balok = 0,40 x 0,50 
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c. Beban mati terpusat 

- Tribun (Lantai 3) 

- Pb = 3,28 kN 

- PI = 0,2.0,5.2,4625.24 = 5,910 kN 

- P2 = 0,2.0,5.2,750.24 = 6,600 kN 

- Lantai 2 

- P = 0,3.0,4.6.24 = 17,280 kN 

- Lantai 1 

- PI = 0,3.0,4.6.24 = 17,280 kN 

- P2 = 0,3.0,4.6.24 = 17,280 kN 

B. Beban Gravitasi Hidup 

a. Beban hidup atap terpusat 

PL = Rangka atap K8 = 6,994 kN 

b. Beban hidup merata lantai 

- Tribun (lantai 3)  

- Pelat a = 11,596 kN/m  

- Pelat b = 14,967 kN/m 

-Lantai 2 

- Pelat = 4,20 kN/m 

- Lantai 1 

- Pelat a = 4,20 kN/m 

- Pelat b = 8,40 kN/m 

I: 
) 
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- Pelat c = 12,639 kN/m 

- Pe1at d = 4,333 kN/m 

c.. Beban Gempa 

a. Berat atap 

Behan mati 

PI) = Rangka atap K8 = 17,758 kN 

• 
P = 3,71 kN 

- Ko1om : (0,5 . 0,7. 1,2.24).1 = 10,08 kN 

WD = 31,548 kN 

Bebanhidup 

PL = Rangka atap K8 = 6,994 kN 

WL =6,994 kN 

Total berat atap = WD + WL = 31,548 + 6,994 = 38,542 kN 

b. Berat Trihun (Lantai 3) 

Behan mati 

- Pelal : a: 6,679 .7,742 = 51,709 kN 

b: 8,621 .7,159 = 61,718 kN 

- Balok: 0,40 . 0,50 . 24 . 14,835 = 71,208 kN 

- Kolom: 0,5 . 0.7 . 3,45 . 24 = 28,980 kN 

-Pb: 3,28 kN 

- PI: 5,910 .7 = 41,370 kN 

- P2 : 6,600 . 6 = 39,600 leN 

WD = 297,865 kN
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Beban hidup 

- Pelat : a: 11,596. 7,742 = 89,776 kN 

b: 14,967.7,159 = 107,149 kN 

. 
WL = 196,925 kN 

Total berat Tribun (lantai 3) = WD + WI = 297,865 + 196,925 = 494,790 kN 

c. Berat Lantai 2 

Beban mati 

- Pelat : 4,410.3,15 = 13,892 kN 

- Balok: 0,40 . 0,50 . 24 . 6,30 = 30,240 kN 

- Kolom: (0,5 . 0.7 . 3,75 . 24) -+ (0,5 . 0.6 . 1,5 . 24) = 42,30 kN 

- P : 17,280 kN 

WD = 162,452 kN 

Beban hidup 

- Pelat : 4,20 . 3,15 = 13,230 kN 

WL = 13,230 kN 

Total berat lantai 2 = WD + WI = 162,452 + 13,230 = 175,682 kN 

d. Berat Lantai 1 

Bebanmati 

- Pelat : a: 4,410 . 3,15 = 13,892 kN 

b: 8,820.3,15 = 27,783 kN  

c:9,1O. 3,25 = 29,575 kN  

d: 4,55 . 3,25 = 14,788 kN 

j  
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- Balok: 0,40 . 0,50 . 24 . 12,80 = 61,440 kN 

- Kolom:(0,5 ~ 0.7.4,3.24)+(0,5 . 0.6 . 4,3 . 24) + (0,5 . 0.5 . 2,8.24)= 83,88 kN 

-PI: 17,280 kN 

-P2 : 17,280 kN· 

WD = 324,658 kN 

Beban hidup 

- Pelat: a: 4,20.3,15 = 13,230 kN 

b: 8,40 . 3,15 = 26,460 kN 

c:  12,639 . 3,25 = 41,077 kN 

d: 4,333 . 3,25 = 14,082 kN 

WL = 94,849 kN 

Total berat lantai 1 = WD + WL = 324,658 + 94,849 = 419,507 kN 

c. Behan totol Wi - 38,542 I 494,790 + 175,682 + .:119,507 = 1125,024 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (pPKGURDG, 1987): 

4T= 0.06. H3
/ = 0.06. 1 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, 

C= 0,07. 

h.  Faktor keutamaan gedung olah raga I = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

V - C.I.K. ~ = 0,07. 1,5 . 1,0. 1125,024 = 118,128 kN 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

i.. 
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Tabe16.30 Distribusi gaya geser gempa PORTAL B (AS-X9 & AS-XIO) 

Tingkat hi (m) ~(kN) V(kN) ~.h; (kNm) F; (kN) 

Atap 12,7 38,542 118,128 445,072 6,797 

3 10,3 494,790 118,128 5096,337 77,831 

2 5,8 175,682 118,128 1018,956 15,561 

1 2,8 419,507 118,128 1174,620 17,939 

I= 1125,024 
, 

7734,985 118,128 

Gempa dari arah depan (AS-X9 & AS-XIO) 

BebanGempa 

a. Berat atap = 35,045 kN 

b. Berat Tribun (Lantai 3) 

Beban mati WD = 210,293 kN 

Beban hidup WL = 44,888 kN 

c. Berat Lantai 2 

Beban mati WD = 176,866 kN 

Beban hidup WL = 111,693 kN 

Total berat lantai 2 = 288,558 kN 

d. Berat Lantai 1 

Beban mati 

Beban mati WD = 288,437 kN 

Beban hidup WL = 148,424 kN 
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Total berat lantai 1 = 436,861 kN 

e. Beban total Wr= 35,045 + 255,180 + 288,558 + 436,861 = 1015,644 kN 

f. Dengan rumus empiris diperoleh waktu getar alami (PPKGURDG, 1987): 

T= 0,06. H~/4 = 0,06. 12,73/4 = 0,404 detik 

g.Berdasarkan grafik koefisien gempa dasar PPKGURDG, 1987 untuk wilayah 3, 

jenis tanah lunak dan T = 0,404 detik, diperoleh koefisien gempa dasar, C = 

0,07. 

h. Faktor keutamaan gedung olah raga 1 = 1,5, dan faktor jenis struktur rangka 

beton bertulang dengan daktilitas penuh K = 1,0 (PPKGURDG, 1987). 

i. Gaya geser horizontal total akibat gempa (PPKGURDG, 1987) 

v = c.I.K.Wt= 0,07. 1,5. 1,0. 1015,644 = 106,643 kN 

j. Distribusi gaya geser horizontal total akibat gempa ke sepanjang tinggi gedung 

dihitung dengan rumus berikut ini, (PPKGURDG, 1987) 

W;.hj V 
F = ~x, •1 

I L.J h i',1j 

Perhitungan distribusi gaya geser gempa disajikan pada tabel berikut ini 

Tabe16.31 Distribusi gaya geser gempa arah depan (AS-X9 & AS-XI0) 

Tingkat hi (m) Wi (kN) V(kN) Wi.hi (kNm) Fi (kN) 

Atap 12,7 . 35,045 106,643 445,072 7,950 

3 10,3 255,180 106,643 2628,354 46,949 

2 5,8 288,558 106,643 1673,636 29,895 

1 2,8 436,861 106,643 223,211 21,849 

I 
I= 1015,644 5970,273 106,643 



BAB VlJ  

PERENCANAANSTRUKTURPORTALBETONBERTULANGDENGAN  

DAKTILITAS PENUH  

Bab ini merupakan perencanaan lanjutan dari bahasan analisa strulctur 

sebelumnya untuk daktilitas penuh meliputI: desain balok, desain kolom, desain 

pertemuan balok kolom, dan desain pondasi. Pada perencanaan dengan daktilitas 

penuh ini struktur. diberi beban gempa dikalikan faktor pengali K = 1, tetapi 

dengan persyaratan daktilitas yang ketat. 

7.1 Desain Balok 

7.1.1 Momen Rencana Balok 

Momen rencana balok dihitung berdasarkan ti pt:-t ipc pClllbebanall menurut 

SK SN I 1'-12-1991-03 adalah sebagal ben kuT 

I
I,M,,, = 1,2 MD + 1,6 M I: 

" 
/i 

M;,)=1,05 (MD+ 0,5ML + MEki)  

M;13=1,05 (MD+ 0,5ML + MEka)  

Mu.F 0,9 (MD + MEki) I 
M,,5 = 0,9 (MD + MEka) 

I
I 

I
r 

! 
! 
I 
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7.1.2  Penulangan Lentur Balok dan Perhitungan Momen Nominal Aktual 

Balok 

Sebagai contoh perhitungan lentur balok induk dan perhitungan momen 

nominal aktual balok induk ditinjau pada balok induk AS X-2 Lantai 2 adalah 

sebagai berikut: 

- Tabel momen rencana balok didapat: 

Mtumpuan = 378,240 kNm 

A,(/tImpuon = 42.331 kNm 

M lopongon = 261,155 kNm 

- Pemeriksaan rasio tulangan apakah boleh dilakukan redistribusi momen 

= 0,85 ..1\ f3 ( 600 J 
Pb f~, 600 + /"I 

= 0,85.20 0 85( 600 ) = 0 0217  
400 ' 600 + 400 '  

/" 400 -?3 529 
m =  0-.8" {" - ~ , 

c  08520,- -r:J 

Nil =  Ivl" 378,240.10/
1 

= 8 996 MPa 
----=-.:----=---~:-J2 ' 

¢.h d 2 .0,8.350.387,5 

2.23,529.8,996 J= 0,0322P = ~(1 - 1- 2.mR" J= 1 (1 
.m f,. 23,529  400 

- M 42,331.10 6 

R,,- -" .0,8.350.387 52 = 1,007 Mpa r/J.b.d 2  , 

,_. 1(1 1 2.m.NII J.. 1 (1 F'2.23.529. Lou'll
/) - - - - - - _. .-,- () 0026 

. ') .... 5?l\  4 ( ,
1'1'1 1.,. --', _7  0) / 

i 

I:·
I

~~l
~ 
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p - p' = 0,032 - 0,0026 = 0,0296> 0,5. Pb= 0,5. 0,0217 = 0,0108 

Dipakai 0,5 Ph 

- Faktor redistribusi maksimum 

30(1- 4 P- p'J% = 30(1- 4 0,0108')% = 10 % 
3 Pb 3 0,0217 

- Redistribusi momen negatif pada pertemuan kolom tepi 

aM =378,240 . 10 % = 37,824 kNm 

- Mornen balok rencana terredistribusi (dengan cara yang sarna lihat tabel 7.1.c.) 

Mlllmpuan = 378,240 - 37,824 = 340,417 kNm 

!V(lrlllrpIIOn = 42,331 + 37,824 = 80,155 kNm 

A/I'i{"lI/gall = 261,155 + 37,824 = 298,979 kNm 

- Pcrhitungan lentur balok induk dan perhitungan momen nominal aktual balok 

induk (Cara perhitungan menurut: Dipohusodo,1996): 
j' 

I
I"

- Unlllk momen tumpuan J:legatif (M lumpuoll- 340,417 kNm) 

b=350mm 
~-------  -- ------, 

r 

E  
E  
c 
It) 
~ 
II 
J:: 

L 

As 

As' 

I ' 

d' £5  
- - - "1  -_r- - , 

I 
I 

d _ _ ":3/2.1 1.-<1' 
-g-arls netraT I  .r_ce J r

lIIiiitcs 
--.J 

_ 

1-----1 r---1 
£cU'=O,003 O,85.fc· 

Gambar 7.1 Analisis balok bertulangan rangkap tumpuan untuk momen 

negatif 
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0,85./" ( 600 J 
Pb= -, f" fJ, 600+ I" 

= 0,85.20 0 85( 600 ) = 00217 
400 ' 600 + 400 ' 

Pmin == 1,4(1;, = 1,4/400 = 0,0035 

pmak.< = 0,75. Pb= 0,75. 00217 = 0,0163 

pmin < p::; fJmaks diambil P = (0,0035 + 0,0217)/4= 0,0063 

d' =-- P(selimut beton) + 0 tul. Sengkang + Ih.0 tul.lentur 

== 40 + 10 + 1;2.25 = 62,50 mm 

d == h - d' = 450 - 62,5 = 387,50 mm 

. == 600 600
X xd =  ,.,

(600 + f,,) (600 + 400) X -,87,50 = 232,50 mm 

a =' fJ I· X = 0,85 . 232,50 = 197,625 mm 

Luas tulangan tarik  
I' 
I 

2Asl ., p. h. d "" 0,0063 .350.387,50 = 854,438 mm I 
1'1 ',A" . ./;.= 854,438. 400' -,41175 kN I 
UtI = 1'1. (d a2) == 341775. (387,50 - 197,625/2) 

= 98,666 kNm < (U/O,8 = 123,333 kNm) 

M" = M,/O.8 = 340,417/0,8 = 425,521 kNm 

M,2 = Mn - M,11 = 425,521 - 123,333 = 302,188 kNm 

M1I2 , C,. (d en afau MII2 = 1'2. (d -- d')  

F.' ( " :\fll .' (d d 'J = 302,188 . 106/(387,50 - 62,50) = 929810 kN  

Periksa regangan lulangan tekan:  

r,C [( x - £If) / x] f.·cu == [(232,50 - 62,50) / 232,50p,003 = 0,0022  
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E:y = f~Es = 400/ 200000 = 0,002 

E:s > E:y 

Dianggap baja tekan te1ah leleh saat betan tekan mencapai regangan hancur 0,003 

danIs = fy= 400 MPa 

Luas tulangan tekan: 

As' = C/!s = 929810/400 = 2324,525 mm2 

Tambahan 1uas tulangan tarik: 

As2 = T//y = 929810/400 = 2324,525 mm2 

Luas tulangan tarik: 

As = As] + As2 = 854,438 + 2324,525 = 3178,963 mm2 

Dipakai tulangan: 

- Tulangan tarik/atas : 8D25 = 3926,991 mm2 > As = 3178,963 mm2 

- Tulangan tekanlbawah : 6D25 = 2945,243 mm 2 > A• . = 2688,219 mm2 

Periksa kapasitas penampang: 

As = 3926,991 mm 2 
, A.• ' = 2945,243 mm 2 

d' = 62,50 mm , d = 387,50 mm 

Anggap tulangan tarik dan tulangan tekan telah leleh: 

Ce = 0,85 .Ie. b . a = 0,85 .20 . 350 . a = 5950a 

Cs = As'. (fy- 0,85 . Ie) = 2945,243. (400 - 0,85.20) = 1504037,553 N 

T = As .1;,= 3926,991 .400 = 1570796,40 N 

Keseimbangan gaya-gaya dalam: 

T ~~ C· ; (', 

1570796,40 = 5950a + 1504037,553 
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a= 1l,220mm  

x = al fJI = 11,22010,85 = 13,200 111m  

cs'= [cx-d')lx] E:CII = [(13,200-62,50)113,200]0,003 =-0,0112 < (c;v .0,002) 

Cs= [Cd-x)lx] E:CII = [(387,5-13,200)113,200]0,003 =0.0851 >(~v=0,002) 

Anggapan tidak benar, tulangan tekan belum leleh diperlukan mencari garis nctral 

terlebih dahulu: 

Untuk mendapat nilai x digunakan persamaan sebagai berikut:  

2 (0,85 . fe . h . fJ I). x + (600 . As ' - As .1;) . x-600. d'. As ' = () 

(0,85 .20. 350 . 0,85) x 
2+ (600. 2945,243-3926,991 .400)x - 600 .62,5 . 2945,243 

=0 

2
5057,500 x + 785398,200 x·- 147262162,500 = ° 
dari persamaan di atas didapat x = 109,827 mm 

.is '=[(x - d') 1x ]600= [009,827 - 62,50)/1 09,827]600=258,554MPa' (I, ·.tOI i\11',ll 

Periksa rasio tulangan 

p = A./(b. d) 

= As -lcA..'.f:')1j~. jJ(h.d) 

= 3926,991- [(2945,243.258,5541 400]/(350.387,5)  

=0,0149  

(P"'in O,0035) <p= 0,0149:S (Plllaks = 0,0163), memenuhi syarat 

a = 0,85 . x = 0,85 . 109,827 = 93,353 nim 

Hitung momen nominal aktual negatiftumpuan: 

Cc= 0,85 ./'c. b. a = 0,85. 20. 350. 93,353 .10-3 = 555,450 kN 

Cs = As' . .is' = 2945,243. 258,554. 10-3 = 1015,339 kN 
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M,wk= Cc [d - (a / 2')]+ Cs.(d - d') 

= 555,450 [387,5 - (93,353/ 2)]+ 1015,339.(387,5 - 62,5). 10-3 

= 519,296 kNm 

(1) Mnaktulllp = 0,8 . 519,296 = 415,436 kNm) > (Mtll1npllan = 340,417 kNm) - aman

- Untuk momen tumpuan positif(M\l1l1pllan = 80,155 kNm) 

b=350mm O,85.fe'
[ .. "I £c~3 1- -;-----1'=

XAs'I~ • ~I 
id 

1!J~;~!EI 
E _garls netral _ , _ J

~ --0' iII) d-a/2; id-d'...,. iII i 
I~ .. IAs 
t - - - I---__ T.. , , 

, t d' , 

Gambar 7.2 AnaJisis balok bertulangan rangkap tumpuan untuk momen positir 

= 0,85,f'c fJ (. 600 J 
Ph f I 600+ fv 

Y . 

= 0,85.20 °85( 600 ) = 00217 
400 ' 600 + 400 ' 

P11Iil1 = 1,4(h, = 1,4/400 = 0,0035 

pml/ks = 0,75 . Ph = 0,75 . °0217 = 0,0163 

pmi" <. {J ~ {Jl11aks diambil P= (0,0035 + 0,0217)/4 = 0,0063 

d' = P(selimut beton) + <3 tul. Sengkang + 1h.<3 tul.lentur 
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= 40 + 10 + Ih.25 = 62,50mm 

d ~. h - d' = 450 - 62,5 = 387,50 mm 

600x = . xd = 600
(600 + f),) (600 + 400) x 387,50 = 232,50 mm 

a = PI. X = 0,85 . 232,50 = 197,625 mm 

Luas tulangan tarik 

As] = p. b. d = 0,0063 . 350 . 387,50 = 854,438 mm2 

1'1 = AsI./y= 854,438.400 = 341775 kN 

!vlnl = 1'1. (d - a/2) = 341775. (387,50 - 197,625/2) 

= 98,666 kNm < (M,/0,8 = 123,333 kNm) 

Mil MI//O,8 = 80,155/0,8 = 100,194 kNm 

A/lll • Mn-MnI = 100,194-123,333 =-23,139kNm 

AI,,} c.~. (d- d') atau Mn2 = 1'2. (d - d') 

T2 ('s· Mn1/(d-d')=-23,139.106/(387,50 -62,50)=-71197,692kN 

Periksa regangan tulangan tekan: 

{:s o-c [(x - d') 1x] ew = [(232,';0 - 62,50)1 232,50 ~\003 = 0,0022 

f:\, ... I:, /~'s = 4001 :WOOOO = 0,002 

Cs > c.v 

Dianggap baja tekan telah leleh saat beton tekan mencapai regangan hancur 0,003 

dan!,s = Jy = 400 MPaf 

Luas tulangan tekan:  

As' C,,,.{.o -71197,692/400 = -177,992 mm 2  

Tambahan luas tulangan tarik:  
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eoA,'2 r2f~,= -71197,692/400 = -177,992 mm2 

Luas tulangan tarik: 

As ~ 04,/ - As2 = 854,438 + -177,992) = 676,446 mm2 

Dipakai tulangan: 

- Tulangan tariklatas : 2D25 = 981,748 mm2 > As = 676,446 mm2 

- Tulangan tekanlbawah : 2D25 = 981,748 mm2 > As' = -177,992 mm2 

Periksa kapasitas penampang: 

2As -=981,748mm2 
, As '=981,748 mm

d' == 62,50 mm, d= 387,50 mm 

Anggap tulangan tarik dan tulangan tekan telah leleh: 

C' == 0.85 "r . h, (j = 0,85 .20.350.0 = 59500 

('s A,'. ~/, f),H5 . .fe). 981,748. (400 - 0,85 . 20) = 376009,371 N 

I' ,/, . t,' qR 1.748 . 400 = 392699,200 N 

KeseilJ1haJ1!'an ga~'a-gaya dalarn: 

r c, (" 

392699,200 - 5950a f 376009,371 

a = 2,805 mm 

x = a/ p/ = 2,805/0,85 = 3,300 mm 

f;s' == [(x - d')/ x] f.'CII = [(3,300 -62,50)/3,300p,003 = -0,054 < (Sy = 0,002) 

Cs = [Cd - x)/ x] SCII = [(387,5 - 3,300)/3,300p,003 = 0,349 > (Sy = 0,002)  

Anggapan tidak benar, tulangan tekan belum leleh diper\ukan mencari garis netral  

terlebih dahulu:  

Untuk mendapat nilai x digunakan persamaan sebagai berikut:  
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( 0,85 . fc . b . (iI). x 2. (600. As' - As· .1;) . x - 600 . d' . As' = 0 

(0,85.20.350. 0,85)x2+ (600.981,748-981,748 .400).x- 600.62,5.981,748 = 0 

5057,500 x2 + 196349,600 x - 36815550 = 0 

dari persamaan di atas didapat x = 68,074 mm 

is '= [(x -- d')1 x]600= [(68,074 - 62,50) 168,074].600 = 49,129 MPa<(t;,= 400MPa) 

Periksa rasio tulangan 

p = As/(b . d) 

= As -leA/I.')1 fyJ/(b.d) 

= 981,748 - [(981,748.49,129/400 ]/(350.387,5) 

= 0,00635 

(Plllill 0,0035) < fJ = 0,00635 :s ( [JlIlaks = 0,0163), memenuhi syarat 

a = 0,85 . x = 0,85 .68,074 = 57,863 mm 

Hitung momen nominal aktual negatiftumpuan: 

Cc = 0,85 ./'c. h. (J = 0,85 . 20 . 350. 57,863 . 10'3 = 344,284 kN 

Es As ' . f~' 981,74 g . 49,129 . 10'3 48,232 leN 

A1llak= Cc [d -(aI2')]+C'.,.(d -d') 

= 344,284 [387,5 - (57,8631 2)]+ 48,232.(387,5 - 62,5). 10-3 

= 139,125 kNm 

(<PUwk/lllllp = 0,8. 139,125 = 111,300 kNm) > (M"/ulIlpuall = 80,155 kNm) - aman

- Untuk momcn lapangan positi r (Mu /apal/gall= 298,979 kNm) 

0,85·f'c ( 600 I 
Ph = /, fJl l600 + j~, J 

~
 
I 
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= 0,85.20 0 85( 600 ) = 00217  
400 ' 600 + 400 '  

pmin = 1,4«;, = 1,4/400 = 0,0035 

Pmaks = 0,75 . Pb = 0,75 . 00217 = 0,0163 

Pmill<P '::;Pmaksdiambilp= (0,0035 + 0,0217)/4 = 0,0063 

d' = P(selimut beton) + 0 tul. Sengkang + Yz.0 tul.lentur 

= 40 + 10 + 12.25 = 62,50 mm 

d =h-d'=450-62,5=387,50mm 

x = __60_0_ d = 600x(600 + tv) (600 + 400) x 387,50 = 232,50 mm 

a= PI. X = 0,85.232,50 = 197,625 mm 

Luas tulangan tarik 

Ad - p. b. d = 0,0063 . 350 . 387,50 = RS4,438 mm2 

f l A"I./;'= 854,438.400 = 341775 kN 

Ivllll- 1'1. (d - a2) _. 341775. (387,50 - 197,625/?) 

98,666 kNm <: (kI,,/0,8 = 123,311 kNm) 

Mil = M,/O, 8 = 298,979/0,8 = 373,723 kNm 

~'2 = Ivf,l- M"I = 373,723 - 123,333 = 250,391 kNm 

~'2 = Cs. (d - d') atau M,12 c= 1'2. (d - d')  

T2 = C = M,'2/(d - d') = 250,391 . 106/(387,50 - 62,50) = 770433,079 kN  

Periksa regangan tulangan tekan:  

J,s = [(x - d') / x] 8 ell = [(232,50 - 62,50) / 232,50p,003 = 0,0022  

Dy -. fj'·Fs = 400/ 200000"-' 0,002 

f:1\" f:\ 
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Dianggap baja tekan telah leleh saat betan tekan mencapai regangan hancur 0,003 

dan/'s = 1;,= 400 MPa 

Luas tulangan tekan: 

As' = C//s = 770433,079/400 = 1926,083 mm 2 

Tambahan luas tulangan tarik: 

As2 = T/fv= 770433,079/400 = 1926,083 mm2 

Luas tulangan tarik: 

As = As! + As2= 854,438 + 1926,083 = 2780,521 mm2 

Dipakai tulangan: 

2 2- Tulangan tariklatas : 6D25 = 2945,243 mm > As = 2780,521 mm

- Tulangan tekanlbawah : 4D25 = 1963,495 mm 2 > As' = 1926,083 mm 2 

Periksa kapasitas penampang: 

AI = 2945,243 mm2 
, As' = 1963,495 mm2 

d' = 62,50 mm, d= 387,50 mm 

Anggap tlllangan tarik dan tulangan tekan telah leleh: 

Cc = 0,85 ./'c. b .0= 0,85 .20. 350 . 0 = 59500 

c ~ A./. {fy- 0,85 .f'c} = 1963,495. (400- 0,85.20) = 1128028,172 N 

T ~ As .h = 2945,243 . 400 = 1178097,20 N 

Keseimbangan gaya-gaya dalam: 

T = Cc + C 

1178097,20 ,.." 59500 . 1128028,172 

1I" 8,415 mm 

x 1I/ /i! = 8,415/0,85 = 9,900 mm 

fl· 
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6 s '= [(x-d')lx] cell = [(9,900-62,50)/9,900p,003 =-0,0159«cy=0,002)  

Cs = [Cd - x) 1x] Cell = [(387,5 - 9,900)/9,900p,001 = 0,114 > (~v = 0,002)  

Anggapan tidak benar, tulangan tekan belum leleh diperlukan mencari garis netral  

terlebih dahulu:  

Untuk mendapat nilai x digunakan persamaan sebagai berikut:  

(0,85 .j'e. b. PI). x2+ (600. As' -As . .fv). X - 600. d'. As' = 0  

2(0,85 .20. 350.0,85) x + (600. 1963,495-2945,243 AOO)x - 600.62,5 . 1963,495  

=0  

5057,500 x 2 + 589048,600 X - 110446612,500 = 0  

dari persamaan di atas didapat X = 100,590 mm  

.h '=[(x- d')/ x]600=[(l00,590 - 62,50)/1 00,590]'600=227,199 MPa < (fy=  

400MPa)  

Periksa rasio tulangan  

fI '0'  IJ,,/(b . d) 

A", -lcA/f,')/lJ/(h.d) 

= 2945,243 - [(1963,495.227,199/400 ]/(350.387 ,5) 

= 0,0135 
, 

(Plllill 0,0035) < P= 0,0135 ::S (Plllaks = 0,0163), memenuhi syarat 

a = 0,85 . X = 0,85 . 100,590 = 85,502 mm 

Hitung momen nominal aktual negatiftumpuan: 

Cc= O,R5 .le. h. (/ =- 0,85 . 20. 350 , 85,502. 10-3 = 508,737 kN 

C,f = As' .J.~' = 1963,495 .227,199 . 10-3 = 669,156 kN 

M,wk = Cc [J - (Q 12')] + C. ,(d - d') 

I 
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= 508,737 [387,5 - (85,502/2)] + 669,156.(387,5 - 62,5). 10-3 

= 392,862 kNm 

(cP M,lOkJap = 0,8 .392,862 = 314,290 kNm) > (Nlu tapaugan = 298,979 kNm) -aman

Dengan cara yang sama didapat penulangan lentur untuk semua balok 

anak, disajikan dalam Tabel 7.3.a dan Tabel 7.3.b.. 
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7.1.3 Gaya Geser Rencana Balok 

Gaya geser rencana balok dapat dihitung dengan rumus (Kusuma dan 

Andriono, 1993): 

v.,~ 1,05.(VD.b + VL,b)± 0,7.1,25. [M"'.' ;.M'""..• ] 

Tetapi gaya geser terpakai balok tidak perlu lebih besar dati gaya geser 

maksimum, 

Vu,bmaks = 1,05.( VD,b + VL,b ± 4/K. VE,b) 

Sebagai contoh perhitungan gaya geser rencana balok portal sebagai berikut: 

Portal AS X-3 (lantai 1) 

Diketahui: 

VD,b = 67,649 kN 

VL,b = 53,759 kN 

VE,b = 15,542 kN 

Mnak,b = 226,287 kNm 

Mnak,b,-139,117 kNm Ii
i' 

: 
I.In = 7 - 0,5 = 6,5 m I 
i' 

Ii 

V•.b1~ 1,05.(VD.b + VL,b) + 0,7.1,25.[M "'.' ~ M .....,] 

= 1,05.(67,649 + 53,759)+ 0,7.1,25. [226,287 + 139,117] = 182,053 kNm 
6,5 

v."~ 1,05.(VD,. + VL,b)- 0,7.1,25.[M ""'.' ~ M ...... ] 

i··

~---' I
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= 1,05.(67,649 + 53,759)- 0,7.1,25. [226,287 + 139,117] = 72,905 kNrn 
6,5 

Tidak perlu lebih besar dari: 

Vu,bl maks= 1,05.( VD,b + VL,b + 4/K. VE,b) = kN 

= 1,05.( 67,649 + 53,759 + 4/1. 15,542) = 192,759 kN 

V u,b2maks = 1,05.( VD,b + VL,b - 4/K. VE,b) = kN 

= 1,05.( 67,649 + 53,759 - 4/1. 15,542) = 62,202 kN 

Gaya geser balok terpakai adalah: 

Vu,b 1pakai = 182,053 kN 

Vu,b 2 pakai = 62,202 kN 

Dengan eara yang sarna didapat gaya geser reneana daTi sernua balok, disajikan 

~abel 7.4.a dan Tabel 7.4.b. 
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7.1.4  Penulangan Geser Balok 

Sebagai contoh perhitungan penulangan geser balok portal AS X-3 (lantai 1) : 

a) Daerah sendi plastis (0 sid 2h = 2 . 0,45 = 0,9 m) 

(Ve = 0) 

Vr =  Vu,tI ct> = 182,053/0,6 = 303,422 kN 

Dipakai sengkang diameter 10 mm 

Ay =  '14.1c.cf = 114.3,14.102 = 78,540 mm2 

S = Av-/y.d/ Vr = 4.78,540.240.387,5.10-3/303,422 = 96,291 mm ~ 95 mm 
t, 

Kontroljarak sengkang maksimum pada lokasi sendi plastis (SK-SNI, 1991):  

- d/4 = 387,50/4 = 96,875 mm = 95 mm  

8 . diameter tulangan pokok = 8.25 = 400 mm  

- 24.diameter sengkang = 24.10 = 240 mm  

200mm 

1600j;..Av. J/[(A.w '" AJ.b)j;.)=1600AOO.( 1/4.1t.102)/[(1/4.1t.252).400]=256mm 

S = 95 mm = d/4 == 387,5/4 == 95 mm 

I·
Sterpakai = 95 mm i 

Dipakai sengkang 4PI0--95 

Kontrol Kuat geser 

V",b ~ 0,6.(Ve + Vs)  

182,053 kN:S 0,6.( 0 + (4.78,54.240.387,5)/95.103
) = 184,528 kN -aman

b) Daerah kritis (0 sid d = 387,5 mm) 

V",bterpakai= [(Vu,b 1 - Vu,b2).( I,,-d)/ I,,] + Vu,h2 

V,I,b = (182,053 - 62,202) 6,5 -ft.0~3875 + 62,202 = 174,910 kN 
, 

i: 
I' 

--------' 
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Ve = 1/6. 'if'c-bw.d = 1/6. "20.350.387,5.10-3 = 101,089 kN 

Vs = Vu,tI c]> - Ve = 174,910/0,6 - 101,089 = 190,428 kN 

Dipakai sengkang diameter 10 mm 

Ay = Youl = K3,14.102 = 78,540 mm2 

s= Av-/y.d/ Vs = 4.78,540.240.387,5.10-3/190,428 = 153,427 mm - 150 mm 

S?- dl4 = 387,5/4 = 96,875 mm - 95 mm 

Dipakai sengkang 4PI0-95 

Kontrol Kuat geser 

Vu,b S 0,6.(Vc + Vs ) 

174,910 kNSO,6.( 101,089+(4.78,540.240.387,5)/95.103)=245,181 kN -ok

c) Daerah luar sendi plastis (2h = 900 mm) 

Vu,b terpakai = [( V u•b I - Vu,b 2).( 11I-d)II,,] + Vu,b 2 (lihat gambar 7.3) 

Vu,b = (182,053 - 62,202) 6,5 ~ 0:900 + 62,202 = 165,460 kN 
, 

Ve = 1/6. 'if'c-bw.d = 1/6. "20.350.387,5.10-3 
= 101,089 kN  

v~ 1/~1.f/ t{J - Ve. (165,460/0,6) - 10 J,089 174,678 kN  

Dipakai sengkang diameter 10 mm  

2Ay = Youl = 'i4.3,14.102 
= 78,540 mrn

S= Av-/y.d/ V~ = 4.78,540.240.387,5.10-3/174,678 = 167,261 mm - 160 mm 

Ss. dl2 = 387,5/2 = 193,750 mm 

Dipakai sengkang 4PIO-160 

Kontrol Kuat geser 

VlI,hS O,6.(Vc V,)4 

165,460 kN S 0.6.( 10 1,089+(4.78,540.240.387,5)/160.103)= 170,217 kN -ok
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Vu,b Ipakai = 182,053 leN 

Vu,b 2pakai = 62,202 kN 

a) Daerah sendi plastis (0 sid 2h = 2 . 0,45 = 0,9 m) 

(Ve = 0) 

Vs = Vu,LI if> = 182,053/0,6 = 303,422 leN 

Dipakai sengkang diameter 10 mm 

Ay = 'I4.1f.cf = 1/4.3,14.102 = 78,540 mm2 

s= Av-[",.d/ Vs = 4.78,540.240.387,5.10-3/303,422 = 96,291 mm - 95 mm 

Kontroljarak sengkang maksimum pada lokasi sendi plastis (SK-SNI, 1991): 

- dl4 = 387,50/4 = 96,875 mm = 95 mm  

- 8 . diameter tulangan pokok = 8.25 = 400 mm  

- 24.diameter sengkang = 24.10 = 240 mm  

200mm 

1600J;,.Ay, 11[(A.t,a+A.t,b)'(y]=1600.400,( 1/4,1[.102
)/[( 1/4.1[. 252).400]=256rnrn 

S = 95 mm = dl4 = 1R7,:'5/4 = 95 mm 

Ste1pakai = 95 mm 

Dipakai sengkang 4PI0-95 

Kontrol Kuat geser 

V",b :5 0,6.( Ve + Vs) 

182,053 kN:5 0,6.( 0 + (4.78,54.240.387,5)/95.10 3
) = 184,528 kN -aman

b) Daerah kritis (0 sid d = 387.5 mm) 

VII,h tl'rpakai = [( VlI,h 1 - VII.h 2).( I,,-d)/ In] + V,/,I> 2 

v. = (182 053 - 62202) 6,5 - 0,3875 -+- 62 202 = 174910 kN 
u.h., • 6 5 , • , 
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Vc = 116. ~.f'c.bw.d= 1I6.-V20.350.387,5.1O-3= 101,089 kN 

Vs = Vu.tI if> - Vc = 174,91010,6 -101,089 = 190,428 kN 

Dipakai sengkang diameter 10 mm 

Ay = Yur.cf = ~.3,14.102 = 78,540 mm2 

S = Av-fy.d/ Vs = 4.78,540.240.387,5.10.3/190,428 = 153,427 mm ~ 150 mm 

S?:. dl4 = 387,5/4 = 96,875 mm - 95 mm 

Dipakai sengkang 4PI0-95 

Kontrol Kuat geser 

Vu,b :::; 0,6.(Vc + Vs) 

174,910 kN:::; 0,6.( 101,089+(4.78,540.240.387,5)/95.103)= 245,18] kN -ok

c) Daerah luar sendi plastis (2h = 900 mm sid sisa) 

Vu,bterpaka;= [(Vu,b 1 - Vu.b2).( In-2h)llnl + Vu,b2 (lihat gambar 7.3) 

V;/,b = (182,053 - 62,207.) 6,5 ~ 0:900 + 62,202 = 165,460 kN  
,  

V" = 1/6. ~l'c.bw.d = 1/6.-v20.350.387,5.10-3 = ]01 ,089 kN 

V5 = VI/,hl (/> - Vc = (165,460/0,6) - 10 1,089 = 174,678 kN  

Dipakai sengkang diameter 10 mm  

Ay = ~.7[.cf = Yt.3,14.102 
= 78,540 mm2  

I 

S='Av-/y.d/ Vs =4.78,540.240.387,5.10'3/174,678 = 167,26] mm -160 mm 

S:::;d12 = 387,5/2 = 193,750 mm 

Dipakai sengkang 4PIO-160 

Kontrol kuat geser 

VIi.b :::; 0,6.(Vc + VS) 

165,460 leN:::; 0,6.( 101,089+(4.78,540.240.387,5)/160.103)= 170,217 kN-ok
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VUb,1=182,053kN 
r-----~~b,krttis=174.91kN 

Vub,sp=165,46kN 

Gambar 7.3 Distribusi gaya geser balok 

Dengan cara yang sarna didapat penulangan geser balok daTi semua balok, 

disajikan pada Tabel 7.5.a dan Tabel 7.s.b. 

---------,r 
II 

. Ii 

I
i
I: 

I·: 

I 
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'"4',.7.2 I>esain l(oloED 

Kolom yang akan didesain telah ditentukan terlebih dahulu letak pada denah 

rencana kolom dan ukuran dimensinya. Kolom-kolom yang didesain adalah 

sebagai berikut (lihat gambar 7.4) : 

- Semua kolom pada portal X3 & Y3 ukuran 500mm x 500mm 

- Semua kolom pada portal X2 & Y2 ukuran 500mm x 600mm 

- Semua kolom pada portal Xl & YI ukuran 500mm x 700mm 

Desain kolom pada pembahasan ini meliputi : 

1. Momen rencana kolom 

2. Gaya aksial rencana kolom 

3. Perhitungan diagram interaksi kolom 

4. Cek kelangsingan kolom dan faktor pembesaran momen 

5. Penulangan lentur dan aksial kolom 

6. Gaya geser rencana kolom 

7. Penulangan geser kolom 

8. Perencanaan pertemuan kolom 

---'r 
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7.2.1 Momen Rencana Kolom 

Momem reneana kolom dengan daktilitas penuh yang ditentukan pada 

muka balok M,1.k dihitung berdasarkan terjadinya kapasitas lentur sendi plastis 

pada kedua ujung balok yang bertemu pada kolom tersebut. Momen rencana 

kolom ditentukan dengan mengambil nilai terkecil dari persamaan sebagai berikut 

(Kusuma dan Andriono, 1993): 

I  . lka,x M 
ki x M +--. nak,b,ka-x--' . nak,b,l.i-x I 

"ki,xn 
h a 125 I  .~lka,y J 

M, k= -.0,7·())d· ., I (/ki,y M . +--.Mnak,b,ka-y 
u, h + 0 3. --, nak,b,ki-y I 

' Inki,y nka,y 

tetapi tidak perlu lebih besar dari: 

M •.• ,..,. ~ l'O{MD." + ML.> + ; .(ME •.. +O,3MUY )] 

Sebagai eontoh perhitungan ditinjau pada momen kolom Kl (sejajar sumbu x)  

Diketahui:  

h =2,8 m  

hn = 2,8 - (0,45/2) = 2,575 m  

Wd ~ 1 (untuk kolom lantai 1 dan lantai paling atas)  

A1E,k II aletl = 111,777 kNm  

A4H,k II I I bawall = 0 kNm 

(J.k ala.f - (lvff:,k II alas)/( IvfE,k II ala.f + NfE,k Iii -I bawall) 

= (111,777)/( 111,777 + 0) = 1,000 

Mllak, b kiri.x = 266,287 kNm 

I ki,x = 0,919 m 

Inki,x= 0,919 - (0,5/2) = 0,669 m 

Mnak, bkanan.x = 266,287 kNm 

I ka,x = 7,00 m 

Inka,x= 7,00 -0,5 = 6,50 m 

M"ak. b kiri.y = 0 kNm 

lki,y =Om 

Inki,y= 0 m 

j 
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7.2.2 Gaya Aksial Rencana Kolom 

Gaya aksial rencana Nu,k yang bekerja pada kolom dengan daktilitas penuh 

dihitung dengan rumus sebagai berikut, untuk gaya gempa arah tegak lurusnya 

hanya diambil30% saja.(Kusuma dan Andriono, 1993) 

L M nak,b.ki.x + L M nak.b.ka.x J 
( 

. [",b.ki.x [",b.ka.x
Nu,k= 1,05 (Ng,k.) + Rv.0,7.1,25 

+ 0,3(LM"ak,b.ki.y + LM"ak,b.ka.y J 
[",b.ki.y [",b.ka.y 

tetapi tidak perlu lebih besar dari  

N,',k,lIIaks = 1,05 [Ng,k, + 41k.(NE,k,x+ 0,3.NE,k,y)]  

dengan:  

"j}vlnak ~= Mnak,b, + Mnak ',b,  

Ng,k = NO,k l ' Nj"k (sesuai arah x atau arah y)  

Sebagai contoh perhitungan ditinjau pada kolom K1  

Diketahui:  

ND,k,x= -293,369 kN, NL,k,x = -166,529 kN  

Ng,k.x = -293,369 + (-166,529) = -459,898 kN  

""[j..1,,uk,b sebelah kiri kolom sejajar sumbu x  

MWk,b -+- = 139,117 kNm 

2)1"ak,b,ki,x = 266,287 + 139,117 = 405,404 kNm 

[nb,ki= 0,669 m 

2)1nak,b sebelah kanan kolom sejajar sumbu x 

Mnak,b _= 266,287 kNm 

Mnak,b + = 139,117 kNm 

2)1,wk,b,ka,x = 266,287 + 139,117 = 405,404 kNm 

[n b,ka = 6,500 m 

J 
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IM,wk,b sebelah kiri kolom sejajar sumbu y 

Mnak,b- = 0 kNm 

Mnak,b + = 0 kNm 

'IM,lQk,b,ki,y= 0 kNm 

In b,ki = 0,669m 

IMnak,b sebelah kanan kolom .sejajar sumbu y 

Mnak,b- = 1550,348 kNm 

Mnak,b + = 961,632 kNm 

"[)vfllak,b,ka,y = 1550,348 + 961,632 = 2511,980 kNm 

III b,ka = 6,972 m 

Rv= 1 

NE,ki,x= -146,587 kN 

NE,ka,x= 14,383 kN 

NE,ki,y= 187,190 kN 

NE,ka,y = -212,188 kN 

·(405,404 + 405,404J 
0,669 6,500 . 

Nu,k,x= 1,05 (-459,898) + 1.0,7.1,25 
+ OJI ~+ 2511,980' 

= 196,495 kN 

Nu,k,xl = 1,05.( -459,898 + 4/1.( -146,587 + 0,3. 187,190) = -862,699 kN 

N lI,k,x2'" 1,05.( -459,898 + 4/1.( 14,383+ 0,3. -212,188) = -535,719 kN 

Nu,k,x= 196,495 kN 

NlI,k,x,maks = -862,699 kN 

Dipakai Nu,k,x= 196,495 kN 

Dengan cara yang sama didapat gaya aksial rencana kolom-kolom, 

disajikan pada lampiran Tabel 7.9.a dan 7.9.b, untuk gaya aksial maksimum 

kolom-kolom disajikan pada lampiran Tabel 7.10.a dan 7.1O.b, untuk gaya aksial 

terpakai kolom-kolom disajikan dalam Tabel 7.11.a dan 7.11.b. 
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Mnak, bkanan.y = (160,272+234,051+234,051+380,528+234,051 +307,395) 

= 1550,348 kNm 

I ka,y = 7,522 m 

In ka.y = 7,522 - (0,55) = 6,972 m 

MD,k.xatas = 30,289 kNm 

ML.k.:calas = 29,658 kNm 

MEki,k.:calas = -111,777 kNm 

MEki,k.yalas = 13,842 kNm 

M u•k .x alas = (2,575/2,8).0,7.1,0.1,0.1 ,25[((0,919/0,669). 266,287) 

+(( 7,00/6,50). 266,287)+(0,3(((0/0). 0)+(( 7,522/6,972). 1550,348»] 

= 928,901 kNm 

Mu,k.xalasmaks = 1,05.[30,289+29,658+((411).(-111,777+0,3.13,842»] 

= -389,078 kNm 

dipakai Mu,k.xatas =-389,078 kNm 

Dengan eara yang sama dapat dihitung momen rencana kolom-kolom 

disajikan pada Tabel 7.6.a dan Tabel 7.6.b, untuk momen maksimum koloq1

kolom disajikan pada Tabel 7.7.a dan Tabel 7.7.b, dan untuk momen terpakai 

kolom-kolom disajikan dalam Tabel 7.8.a dan Tabel 7.8.b. 



375  

7.2.3  Perhitungan Diagram Interaksi Kolom 

Sebagai contoh perhitungan diagram interaksi kolom 500 mm x 500 mm 

ditinjau pada Pg = 0.024, diketahui : 

Tulangan yang dianalisis 12D25 (terdistribusi merata pada tiap sisi) 

As = (1I4).1t.252.12 = 5890,486rnm2 

P =A/Ag = 5890,486/250.000 =0,024 

Pc = 20 Mpa,,(y = 400 Mpa 

b = 500 mm, h = 500 mm, Ag = 500 x 500 = 

d' =60 mm, d=500-60=440rnm 

b=500mm 

1/2h=250 

mI: __~ __~ __:J ---3 
es,e e: 

m 

250.000 mm2 

0,85fc'  I 
0,003 I 

fs, IlI:=c"a  ~:2't'sz 

I - TS3 

ts4,.L------1~e e e. I - TS4 

Gambar 7.5 Penampang dengan tulangan terdistribusi merata pada kecmpat 

slsmya 

Pada contoh perhitungan ini digunakan pada kondisi balance (seimbang), 

xb = 600/(600+400).440 = 264mm  r: 
Jarak masing-masing tulang~n pada serat beton yang tertekan ditentukan sebagai 

i
l

berikut: 
i

Lapis 1, AsJ = (1/4).1t.252
. 4 = 1962,5mm2 

i 
dJ =d'= 60 mm  ~ 

I· 

1:ESJ= 0,003.((264-60)/264) 

IsJ = 600.(( 264-60)/264) = 463,636 MPa >h maka 

CsJ = A/.{f's- 0,85.['c) = 1962,5.(400-0,85.20) = 75163.7,5 N 
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Lapis 2,As2 = (114).1t.252
. 2 = 981,25 mm2 

d2 = 60 +«500-2.60)/3) = 186,667 mm 

ES2= 0,003.«(264~186,667)/264) 

1s2 = 600.« 264-186,667)/264) = 152 MPa </y maka 

Cs2 = As' .ifs - 0,85.j'c) = 981,25.(152-0,85.20) = 155780,9 N 

Lapis 3, As3 = (1I4).1t.252 
. 2 = 981,25 mm2 

d]= 60+2.«500-2.60)/3) = 313,333 mm 

ES3 = 0,003.«264-313,333)/264) 

Is] = 600.« 264-313,333)/264) = -152 MPa <-/y maka 

Cs3 = 981,25.( -152) = -110018,9 N 

Lapis 4, As4 = (1/4).1t.252
• 4 = 1962,5 mm2 

d4 = 60 +3.«500-2.60)/3) = 440 mm 

ES4= 0,003.«264-440)/264) 

fs4 = 600.« 264-440)/264) = -456 MPa > -/y maka 

Cs4 = 1962,5.( -400) = -785000 N 

Untuk gaya desak serat beton: 

Cc = 0,851',..a.b = 0,85.20.(0,85.264).500 = 1907400,0 N 

Dengan demikian, 

0,65Pn = 0,65(Cc + Csl + Cs2 + Cs3 + C 

= 0,65(1907400+752018,585+155780,9 +(-110018,9)+( -785000»10-3 

= 1247,9 kN 

Perhitungan momennya adalah sebagai berikut, 

0,65Mn= 0,65[Cc.112.(h-a)+LCsi'(l/2h-d;)] 

= 0,65[1907400.112(500-224,4)+ 752018,585 (264-60)+ 155780,9 

(264-186,667)+( -110018,9)(264-313,333)+ (-785000)(264-440)] 10-6 

= 371,6 kNm 

Dengan cara yang sarna dihitung pula untuk kondisi x yang lain, sehingga 

dapat digambarkan diagram interaksi kolom. Dihitung pula untuk kolom ukuran 

500 mm x 600 mm dan 500 mm x 700 rom. Seluruh perhitungan disajikan dalam 

Tabel 7.12.a, Tabel 7.12.b, dan Tabel 7.12.c, beserta diagramnya dalam Gambar 

7.6 -7.8 untuk kepentingan penulangan. 
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Diagram Mn-Pn 

Ukuran 500/500 

-z 
~-c: 
0
Il) 
CQ 

c:i 

I ____ 1... . . . • • ~ ~ ~ ~ _
·3500 

T--T---------r------r-----------r-----------r----------r--------I-----

10- --f 

fc' =20 Mpa 
fy= 400 Mpa 

r----------j 

-'-CI- 0,012 ! 
-0,016 ! 
-)(-0,018 

I 

4/E--O,024 

---0,03 
.._.+..,. 0,036 

-0,047 

L 0,65Mn (kNm) 

Gambar 7.6 Diagram Mn-Pn kolom ukuran 500mm x 500mm 
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Diagram Mn-Pn 

••••••.1 

4000 

3500 

3000 

2500 

1000 4...-!...-j 

50: ttl+~~~~tft~;li 
·500 

·1000 

·1500 

2000 

1500 

0,65Mn (kNm) 

- z 
~ 
c 
5; 
~ 
o 

--0--0,01 
-6-0,013 
-)(-0,015 

-'-0,02 
"-+«"0,025 
-0,03 
w,",,,',',,,·,,· 0,033 

0,039 

Gambar 7.7 Diagram Mn-Pn kolom ukuran 500mm x 600mm 
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~ 

Diagram Mn-Pn 
fe' = 20 Mpa 
fy = 400 Mpa Ukuran 5001700 

I 
I 

1f11Ifl-

I 

~1";!"'" 

~t-,:~~~J:±~.::::-::::::::<_::::::::~:_:::::=-:·:=::=_=_-~= 

7000 1 
I 

6500 

3500 

3000 

2500 

2000 

1500 

1000 

500 

0 

·500 

·1000 

·1500 

-2000 

-2500 

-3000 

-z 
::!!. 
c 
a.. 
l.t) 

tO~ 
Q 

I -3500 
I 

I 
f--------------0,65Mn-fkNm) 
I 

I 

Gambar 7.8 Diagram Mn-Pn kolom ukuran 500mm x 700mm 

I -G-O,01 I 

-6-0,013  

4lE-0,017  

-+-0,022  
_•.+-,_. 0,026  

-0,028  

".""'"",,,,- 0,034  

i---l 

:1
I, 

~ 
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7.2.4 Perhitungan Kelangsingan Kolom dan Faktor Pembesaran Momen 

Sebagai contoh perhitungan kelangsingan kolom dan pembesaran momen 

ditinjau pada kolom K2 (sejajar sumbu x). 

- Cek kelangsingan kolom 

1,2MDKf3d= . 
(l,2MD,K + 1,6ML,k) 

1,2.25,78 = 0 366  
(1,2.25,78+ 1,6.33,48) ,  

Ukuran kolom: b = 500 mm, h = 500 mm 

b=500mm 

h=500mm 

Gambar 7.9 Penampang melintang kolom ukuran 500 mlrt x 500 mm 

Ec = 4700."'lfc = 4700..~20 = 21019,039 Mpa 

- 

210 19,039.520~3~3}33 )Ec.lk ) 
( ( 

Eh= 2,5 2,5 = 3,2057E13 Nmm2 

1+Pd = 1+ 0,366 
~ 

lk =2800 mm (panjang kolom lantai 1) I 
In.k= 2800 - (0,5.450) = 2775 mm (panjang bersih kolom lantai 1) 

lk =0 (panjang kolom lantai 2) 
!
I 
II 

In.k = 0 (panjang bersih kolom lantai 2) 
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- Ukuran balok lantai 1 : h = 450 mm, b = 350 mm 

h=450mm 

II 

b=350mrnr

Gambar 7.10 Penampang melintang balok ukuran 350 mm x 450 mm 

Ec= 4700...J.rc =4700.~20 = 21019,039 Mpa 

h = 1I12.b.h3 = 1112.350.4503 = 2657812500 mm4 

Ec/ h ) . (21019,039.~657812500) 
( 

El = = =8179E12Nmm2 

b.a 1+ Pd 1+ 0,366 ' 

lb = 7000 mm (panjang,balok sebelah kiri kolom)  

In.b= 7000 - 500 = 6509 rom (panjang bersih balok sebelah kiri kolom)  

lh = 6000 mm (panjang balok sebelah kanan kolom)  

In.b= 6000 - 500 = 5500 mm (panjang bersih balok sebelah kanan kolom)  

- Kekuatan relatif kolom bagian atas  

2::(£1k J 3,2057£13 + 3,2057£l3  
'n,k _ 2575 0_ 

'IIA = E1 J - 8,179£12+8,179£12 -4,534 
b2::( -,- : 6500 5500 

n,b 
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MO/4!lQ. ..., .-aMI450 

. !FI 
1<1 IK3 i 

'K~ [K~ ~~ ~~ 
I 5001500,. .. . . . 

i"'"'1 1 1-"- ..L 1 

~ 
2800mmK3 /<2 K 
-L 

I 7000mm I SOOOmm lsooomm F9 SOOOmm ~I SOOOmm I 6000mm I 7~mm 

Gambar 7.11 Kekuatan relatifkolom K2 (As X-3) portal A sejajar sumbu x 

-Kekuatan relatif kolom bagian bawah 

'YB = 0 (dianggap dukunganjepit) 

Nilai k diambil dari grafik nomogram (Struktur beton Bertulang, Istimawan 

Dipohusodo), dengan mengacu pada kekakuan kolom portal tanpa pengaku. 

Didapat nilai k = 1,48 

-eek kelangsingan kolom K2 portal bergoyang 
2A = 500 x 500 = 250000 mm 

r = ~(I/A) = "(5308333333/250000) = 144,338 

L = 2775 mm (panjang bersih kolom lantai 1) 

(k.LYr = (1 ,48.2575)/144,338 = 26,403> 22 (merupakan ko1om 1angsing) 

Pc,k2= (,t,EJ,.)/(k.!)2 

= (J1. 3,2054.10 13 )1( 1,48.2575)2 

21760,39 kN 

Pu,k2= Nu,k2= 234,984kN 

EPIi = 2.( PI/,kl + Pl/,k2 + Pl/,k3 + (2. PI/,k.J» 

= 2.(196,5 + 234,984 + 200,813 + (2.131,104» 

= 1302,07kN 

EPc = 2.( Pc,kl + Pc,k2+ Pc,k3+ (2. Pc,k4» I 
= 2.(34340,93 + 21760,39 + 31780,38 + (2.24488,29» i"l 

= 273716,53 kN 1\ 

Faktor pembesaran momen !1 
Ii 

8 b= Cm1[1-(P"IcPPc)], untuk portal tanpa pengaku Cm =1 

= 11[1-(234,984/0,65.21760,39)] 

= 1,017>1 
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5 sx = 11 [l-(LPul.E¢Pc )] 

= 11 [1-(1302,07/0,65. 273716,53)] 

= 1,008>1 

Dengan cara yang sarna didapat permtungan kolom dan. faktor 

kelangsingan kolorn-kolorn yang lain, disajikan pada Tabel 7.13.a dan Tabel 

7.13.b. 
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7.2.5  Penulangan Kombinasi Lentur dan Aksial Kolom 

Sebagai contoh perhitungan penulangan lentur kolom ditinjau pada kolom 

K.2 (portal A), sebagai berikut : 

Oiketahui dari perhitungan sebelumnya: 

P u = Nu,k = 234,984 kN 

Mu,k,.x= 445,665 kNm ; 0 S,x = 1,008 

Me, x= 0 S,x. Mu,k,.x = 445,665 . 1,008 = 449,363 kNm 

Mu,k,.y= 177,989 kNm ; 0 s,y = 1,011 

Me,y= Os,y. Mu,k,.y= 177,989.1,011 = 179,972 kNm 

Eksentrisitasnya kolom yang teIjadi adalah : 

ex = Me, y 1Pu = 179,972/234,984 = 0,769 m 

ey = Me, xl Pu = 449,363/234,984 = 1,921 m 

- Perencanaan tulangan kolom arah X 

Me = 179,972 kNm 

P u = Nu,k = 234,984 kN 

Dan diagram Interaksi Kolom 500 mm x· 500 mm (Gambar 7.6), diambil 

penuJangan 8022 dcngan A.~i = 3039,52 mm 2, jadi P~ A.It"Ag = 3039,52/250000 = 

0,012. As = As' = 0,5.A.~1 = 0,5.3039,52 = 1519,76 mm 2 . 

Sedangkan eksentrisitas kolom dalam keadaan seimbang (eh) adalah 

0,65MnI0,65Pn = 1242,9/281,1 = 0,226m. (lihat tabel 7. 12.a) 

Cek dengan rumus pendekatan Whitney untuk menentukan tulangan kolom 

terpasang aman digunakan atau tidak.  

Eksentrisitas kolom yang terjadi ( ex = 0,769 m ) > eksentrisitas kolom seimbang  

( eb = 0,226m ), maka kondisinya adalah patah tarik.  

Kontrol Whitney pada kondisi patah tarik :  

e' ~ [e+(d- ~)] 

=[°,769.103 +(440- 5~O)] 

= 955,89 mm 

___J  
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f!..- _ 400 
rn 0,85Ie' - 0,85.20 = 23,529  

As'= 1519,76 
p = b.d 500.440 = 0,0069 

Pn ~ O,85fc'bd{(I- ~)+ (1- ~)2 +2mp{l- ~) ] 

'(1- 955,89)2 + 2.23 529.00069.(1- 60 ) ] ~O'85.20.500.440{(1- 9~~9) + !'440 " 440 

=426,988 kN 

(JPn = 0,65.426,988 = 277,542 kN > Pu = 234,984 kN -arnan-

Jadi tulangan kolorn 8D22, dengan penernpatan tulangan kolorn 3D22 di rnasing

rnasing sisinya dapat dipergunakan pada kolorn K2. 

Dengan cara yang sarna didapat penulangan lentur untuk sernua kolorn, 

disajikan dalam Tabel 7.14.a dan 7.14.b . 
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7.2.6. Gaya Geser Rencana Kolom 

Gaya geser rencana kolom diperoleh dengan menentukan nilai terkecil dari 

persamaan berikut (Andriono dan Takim, 1993) 

Vu,k= (Mu,kalas + Mu,kbawah)lhn 

tetapi tidak perlu lebih besar dari: 

Vu,kmaks= 1,05.(VD,k,x + VL,k,x + 41K.(VE,k,x+ 0,3. VE,k,y)) 

Dengan harga K = 1 

Akan tetapi pada lantai dasar dan lantai paling atas yang memperbolehkan 

teIjadinya sendi plastis pada kolom, gaya geser rencana kolom dihitung 

. berdasarkan momen kapasitas dari kolom. 

Vu,k lantai 1- (lvfu,k atas 11.1 + lvfkap,k /t.I)1hn  

Vu,k lantai tribun = (2.Mkap,k It tribun)/hn  

Sebagai contoh perhitungan ditinjau pada kolom K2 (portal A) sejajar surnbu x: 

Mu,katas-x= 445,665 kNm ~ Mu,katas-y= 177,989 kNm 

Menentukan momen kapasitas kolom: 

Pn-x = 426,988 leN (hasil perhitungan sebelumnya, tulangan pokok 8D22) 

ex =0,769 m 

Mkap,k,x= 1,25. Pn-x. ex = 1,25. 426,988. 0,769 = 410,781 kNm 

Pn-y = 410,92 kN (hasil perhitungan sebelumnya, tulangan pokok 24D22) 

ey = 1,912 m 

Nfkap,k,y= 1,25. PII-l" el' = 1,25,267,098. 1,912 = 982,099 kNm 

Perhitungan gaya geser kolom ditambah 30% gaya geser arah tegak lurns yang 

ditinjau. 

.Karena kolom !Ie adalah kolom lantai 1 dan sekaligus kolom lantai paling atas 

maka gaya geser rencana kolomnya adalah sebagai berikut: 

Vu.k ,x = (2.Mkap,k,x+0,3(2. Mkap,k ,y))lhn 

= (2.410,781 + 0,3.(2.982,099))/2,575 = 547,892 kN 

Dengan cara yang sarna didapat gaya-gaya geser rencana kolom lainnya 

yang disajikan pada Tabel 7.15.a dan Tabel 7.15.b . 

I 
I 
I,·:III 
II 

J 
~ 
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Tetapi gaya geser rencana kolom tidak perlu lebih besar dan: 

Vu,kmaks = 1,05.(VD ,k,r + VL,k,x + 4IK.(VE,k,x+ 0,3. VE,k,y)) 

= 1,05.( -14,446 + (-18,044) + 4(-87,971 + 0,3.0,134)) 

=385,836 kN 

dipakai Vu,k = 385,836 kN 

Dengan cara yang sarna didapat gaya geser maksimurn kolom lainnya 

yang disajikan dalarn Tabel 7.16.a dan Tabel 7.16.b, dan gaya geser kolom 

terpakai disajikan pada Tabel 7.17.a dan Tabel 7. 17.b . 

,i 
I 

J
--~--' 
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7.2.7 Penulangan Geser Kolom 

Sebagai contoh perhitungan penulangan geser kolom ditinjau pada kolom K2 

(portal A), adalah sebagai berikut ini. 

-Penulangan geser sepanjang 10 

Syarat panjang 10 dari muka balok (SK-SNI T-15-1991-03) 

- 10 ~ h = 500 mm, bila Nu,k $ 0,3.Agfc· 

-10 ~ 1,5h = 1,5.500 = 750 mm, bila Nu,k > 0,3.Agfc' 

10 ~ 1I6.bentang bersih kolom = 116.2575 = 430 mm 

10 ~450 mm 

Nu,k = 234,984 leN> (0,3.500.500.20 = 1500 kN), maka dipakai 10 = 500 mm  

Vs,k = Vu,k/0,6 - Vc = 385,836/0,6 - 0 = 643,06 kN  

s= Av.fy.d = (4.~.1r.122)240.440 =74751 mm 
Vs, k 643060 ' 

Jarak maksimum tulangan gcscr pada dacrah 10 (SK-SNI T-15-1991-03) : 

~.b - 114.500 - 125 mm 

8 kali diameter tulangan longitudinal = 8.22 = 176 mm 

100mm 

dipakai 4P12-70 

Cek tulangan geser kolom : 

_ Av.fy.d = (4.~.1r.122)240.440.10-3 = 682,462 leN 
Vs,k - 70 

s 

0,6. Vs,k = 0,6.682,462 = 409,269 leN> Vu,k = 385,836 leN -aman-
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-Penulangan geser daerah di luar 10 

Vc = [1 + NU,k].!.J7d.b.d 
. 14Ag 6 

- [ 234,984 ]..!..J20.500.440 
- 1+ 14.(500.500) 6 

= 163,989 kN  

Vs,k = Vu,k/0,6 - Vc = 385,836/0,6 - 163,989 = 479,071 kN  

s= Av.fy.d = (4.~.1i.122)240.440 =9969mm  
Vs,k 479071 '  

Jarak maksimum tulangan geser daerah di luar 10 (SK-SNI T-15-1991-03): 

- 200 mm 

dipakai 4P12-100 

Cek tulangan geser kolom : 

2 3 
V' k = Av.fy.d = (4.}{.1r.. 12 )240.440.10 = 477723 kN  

05, s 100 '  

0,6.(Vs,k+ Vc) = 0,6.(477,723 + 163,989) = 641,712 kN> VU,k = 385,836 kN - aman-

Dengan cara yang sama didapat penulangan geser kolom lainnya yang disajikan 

dalam Tabel 7.18.a dan Tabel 7.18.b . 
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7.3 Desain Pertemuan Balok Kolom 

Perencanaan pertemuan balok kolom (joint) didasarkan dengan memperhitungkan 

kebutuhan penulangan geser arah horizontal dan vertikal. Sebagai contoh hitungan ditinjau . , 
pada pertemuan balok kolom KIO lantai 1 

(T. Andriono dan Gideon Kusuma, 1993) 

I 

't" ' Vkor--

,e . L:
Vj,h 
~ 

"t 
J 

·" 

Mknp,ki (t 
I"" _+__l~ -

Tki ~ 
. 

. 

.L I 
. -I

' 
ko' ~r

+- ........ t)

I 
. ~ mm I -- Ck,,0 

"'

Mknp,kn 

I ~Vkot

f-...LJ 
Gambar 7.12 Joint balok kolom dalarn 

1. Penulangan Geser Horisontal 

Diketahui: 

-. Mnak.b ki-x = 202.891 kNm 

- A4nak, b ka-x = 202,891 kN III 

- Alnak,b kiy = 160,272 kNm 

- Mnak,b ka-y = 0 

Tinjauan sejajar sumbu-x (portal A) yang paling menentukan.  

Dihitung 100% dalam satu arah sumbu-x dan 30% dalam arah tegak lurusnya yaitu  

sumbu-y.  

lk,x lk,y0,7. I-Mkap,x+0,3.I-Mkap,y
[( 

J] 
Ink~ Ink~ 

Vkol-x = 
-j (l1 l .a + 11k./» 

t ____J 
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I ki,x Ika,x J ( Iki,Y Ika,Y J]0,7.1,25. -1-.-Mnakb,ki-X +-I--M "atb.ka-x + 0,3. -1-.-Mnakb,ki_Y + -1--Mnakb,ka-y[( 
nki,x nka,x nki,y nka,y 

~ (hk,a + hk,b ) 

0,7.1,25.[(~202,891+~202,891)+0,3.( 6,5 160,272+0)]
~5 5~ ~95 

1-(3 +2,8)
2  

= 149,413 kN  

Zki = Zka = h - d' - al2  

= 450 - 62,5 - 67/2  

= 354 mm = 0,35 m  

Cki,x = Tki,x = 0,7.1,25.(Mnak,b ki-x + 0,3.Mnak,b ki-y)/Zki  

= 0,7.1,25.( 202,891 + 0,3. 160,272)/0,35  

= 627,432 kN  

Tka,x = Cka,x =O,7.1,25 ..(Mnak,b ka-x + 0,3.Mnak,b ka-y)/Zka.  

= 0,7.1,25.( 202,891 + 0,3.0)/0,35  

= 507,228 kN  

V]h,x ~ Cki + Tka - Vkol 

627,432 I 507,228 -149,413 

== 985,246 kN 

Kontrol tegangan geser horisontal nominal dalam join: 

Vjh,x = Vjh,x/(bj.hc) < 1,5 Jft 

Vjh,x = 985,246/(0,5.0,45).10-3 < 1,5 .J2o 
4,379 N/mm2 < 6,708 N/mm2 

Penulangan geser horisontal 

Nu,k = 805,347 kN 

Nu,k1Ag= 805,347.103/(500.600) = 2,68 Mpa > O,lfc' = 0,1.20 = 2,0 Mpa 
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maka, sumbangan gaya geser beton horisontal adalah : 

Veh = 2/3. ~(Nu, k / Ag) - O,l/d.(hj.he) 

= 124,101 kN 

Vsh + Veh = Vjh 

Vsh = 985,246 - 124,101 = 861,145 kN 

Ajh = Vshlfy 

= 861,145.103/240 

=3588mm2 

Digunakan luasan 4 sengkang tertutup 4P12 = 4. 114.1t. 122 = 452,39 mm2 

:.Jumlah lapis sengkang horisontal = 3588/452,39 = 7,93 ~ 8 lapis 

2. Penulangan Geser Vertikal 

As' = As (luasan tulangan pokok kolom)  

maka, sumbangan gaya geser beton vertikal adalah :  

. AS'( Nu k JVev = Vjh,x.- 0,6 + ' I; As' = As (luasan tulangan pokok kolom) 
As. Ag.fe 

= 985,246  

= 723,392 kN  

. he.  500 .985,246 = 1094,718 kN V/v = bj .V/h 450 

cv 

= 1094,718 - 723,392  

= 371,33 kN  

Ajv = Vsv1jJ  

= 371,33.103 /240  

= 1547 mm2 
:  

Tulangan kolom terpasang = 8D22 = 3039,52 mm2 > Ajv = 1547 mm2
. 

:.Tulangan pokok kolorn dapat rnenahan gaya geser vertikal. 

Dengan cara yang sarna didapat penulangan geser horisontal dan vertikal pada 

~rtemuan balok kolom, yang disajikan pada Tabel 7.19.a dan Tabel 7.19.b. 
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7.4 Perencanaan Pondasi Tiang Pancang 

Sebagai contoh perhitungan pondasi ditinjau pada kolom K8, sebagai 

berikut: 

A. Data Perencanaan 

Pondasi diletakkan pada kedalaman 10 m. 

P = 1176,647 kN 

Mx tetap = 20,730 kNm 

My tetap = 20,730 kNm 

f'c = 50 MPa 

/y=400 MPa 

Pondasi berbentuk segi riga sarna sisi dengan panjang sisinya 32 em 

~--------m"",..------------- ~::sa: 

lopIsan'
cl¥d aM, loose 

~~ 

rm 
Lapl5an 2 

),?.-J elay ve,y wn 

-6.00 

?.;.

Bl _~_ 
.10.00 

-21.00 

Gambar 7.13 Penempatan Pondasi Tiang Pancang 

Dan ha...il pengujian tanah diperoleh data sebagai berikut: 

- Lapisan 1 : Ot 1 = 1,6 tlm3 
= 16 kN/m3 

CJ = 0,3 kg/cm2 
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CuI = CI = 0,3 kglcm2 = 0,3.1 0-3 tllO-4 m2 
= 3 tlm

2 

=30kN/m2 

_Lapisan 2: a 1,6 tlm3 
= 16 kN/m

3 
t2 = 

C2= 1,0 kg/cm2 

Cu2 = C2 = 1,0 kglcm2 
= 1,0.10-3 tllO-4 m

2 
= 10 tlm

2 

= 100 kN/m2 

B. Perhitungan Kapasitas Tiang Tunggal 

1. Berdasarkan Kekuatan Tanah 

- Tahanan ujung (Qp)  

Jenis tanah di bawah pondasi adalah lempung, sehingga:  

¢ =0  

sehingga didapat : Nc• = 9, dan Nq• = 0  

Dicoba tiang pancang penampang segi tiga sarna sisi dengan panjang sisinya 32  

ern. 

. .-
Qp = Ap-{c.Nc + q .Nq ) 

Tahanan lempung: ¢ = 0; q.Nq• relatif keeil; Nc• =9 

Qp = Ap .9.cu 

dengan Ap adalah luas penampang tiang, dan Cu adalah undrained cohesion. 

Qp = Ap.9.cu 

= (O,5.0,32.(O,32.sin 60°».9.100 = 39,906 kN 
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- Tahanan Selimut Tiang I Tahanan Friksi (Qs)  

Diketahui bahwa jenis tanah pada lapisan 1 dan lapisan 2 adalah lempung,maka:  

Rumus umum: Qs = D.Mj  

dengan D adalah luas selimut tiang, M adalah unit panjang tiang, dan f adalah  

unit tahanan friksi.  

- Menghitung tahanan friksi  

- Lapisan 1  

Dicari dengan Metoda a  

f = a. Cu = a . Su  

dengan f adalah unit friksi, a adalah adhesion factor, Cu adalah undrained 

cohesion, dan Su adalah undrained strength. 

Cut = 30 kN/m2 = 3t1m2 = 600 Ib/ft2 

dad grafik diperoleh 01 = 0,98 

fi = al·Cul = 0,98.30 = 29,40 kN/m~ I 
Qsl = Uh6.Ltfi I (3.0)2).5,5.29,4 - 155,232 kN 

- Lapisan 2 

Cu2 = 100 kN/m2 = 10 t1m2 
= 2000 Ib/ft2 

dari grafik diperoleh a2 = 0,50 

h = a2·Cu2 = 0,50.100 = 50 kN/m2 

Qs2 = D2.6.L2·h 

= (3.0,32).4.50 = 192 kN 

Qs = Qsl+ Qs2 = 155,232 + 192 = 347,232 kN 
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Dan perhitungan diperoleh: 

Qp = 39,906 kN; Qs = 347,232 kN 

Qp Qs_ w
Qal/ = SF; + SF 

2 

SF j adalah angka keamanan untuk tahanan ujung = 3 

SF2 adalah angka keamanan untuk tahanan friksl = 2 

Wadalah berat tiang pancang 

W= (0,5.0,32.0,32.sin 60°).9,5.24 = 10,110 kN 

39,906 347,232
Qal/= _ + _ -10,110 

= 176,808 kN 

2. Berdasarkan Kekuatan Beton 

Tiang dianggap sebagai kolom langsing. 

E = 4700..Jjc = 4700.~50 = 33234,019 Mpa 

( 

b=320mm 

h = 320.sin 60° = 277,128 mm 

1=(1/36).320.277,1283 
= 189186136,200 mm4 

Pc adalah beban tekuk: Euler yang teIjadi, sebesar: 

2
7[2 E.f 7[ 33234,019.189186136,200 = 687582,328 N 

Pc = £2 = 95002 

= 687,582 kN 

SF= 2,5 
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p = P/SF = 687,582/2,5 = 275,033 kN 

Dipakai Qall = 171,417 kN 

c. Perhitungan Kapasitas Tiang Kelompok 

1. Kelompok Tiang Pada Tanah Lempung 

Asumsi ukuran pile cap : 3 . 3 = 9 m2 

Tebal pile : 0,5 m 

Berat pile : 0,5.3.3.24 = 108 kN 

Ukuran kolom : 0,50 m x 0,60 m 

P = 1176,647 kN . 

Mr,e,ap = 20,730 kNm 

Mylelap= 20,730 kNm 

PIOlaf = P + berat pile = 1176,647 + 108 = 1284,647 kN 

n = ~olal = 1284,647 
Qall 171,417 = 7,494 

dipakai 8 buah  

Penentuan kontigurasi kelompok tiang  

s =d oplimum = (2;5 sampai 3D)  

s (2,5D) = 2,5.(0,32) = 0,80 m  

s (3D) = 3.(0,32) = 0,96 m  

dipakai s = d optimum = 0,96 m  

dengan d adalah spasi Uarak as-as tiang) dan f) adalah diameter tiang.  

___-----.J 
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IGambar 7.14 Konfigurasi Tiang Pancang •i 
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Gambar 7.15 Pemasangan tiang pancang tampak samping 

-~-- -~-------



396 
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Gambar 7.16 Pemasangan tiang pancang tampak atas 

Lg = (nl-l)d + 2(D/2) 

= (3-1).960 + 2(320/2) = 2240 mm = 2,24 m 

Bg = (n2-1)d + 2(D/2) 

= (3-1).960 + 2(320/2) = 2240 mm = 2,24 m 

2~ Jumlah Total Kapasitas Kelompok Tiang 

2::Qu = m.n.(Qp + Qs) 

= 2,56.2,56.( 39,906 + 347,232)  

=2537,148 kN  

2::Qu = Lg.Bg.cu.Nc + 2.(Lg.Bg) Ic".t1L 

= (2,24.2,24.100.9) + 2.(2,24.2,24).[(30.5,5)+(100.6)] 

= 12192,768 kN 

dipakai 2::Qu = 2537,148 kN 

Pto1al = 1284,647 kN 

X males = S = 0,96 m 

Y males = S = 0,96 m 

n=8 
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ij2 = 2.(si = 2.(0,96)2 = 1,843 

2Y = 2.(si = 2.( 0,96i = 1,843 

Kontrol: 

p= ~o/al + Mx'y + My.x 
n LX2 Ly2 

1284,647 20,730.0,96 20,730.0,96 
= + +---

8 1,843 1,843  

= 182,175kN < L:Qu = 2537,148 leN -ok- 

D. Perhitungan Penurunan Pondasi Tiang 

- ,M>Q<X ±G.OO 

- - - - - - - - - ~.60 

~.oo 

/ ;'; .'; :.: \ I:..<! ~(I, ~/ ~>ij]"',' \ ---,- ~ I ' /, . 

, 113L 7.167/~~r;l:~;~,~: \,
--1 / -'}) ---- -- --\: -t--1 - -10.00/ \J14.33 

! \  
! ! \7.167  1 

_l~ -----------------I~\ ---21.00 

Gambar 7.17 Penurunan Pondasi Tiang  

Berat pile cap = 0,5.2,56.2,56.24 = 78,643 kN  

Berat tiang pancang = (0,5.0,32.0,32.sin 60°).9,5.24).8 = 80,877 kN  

. P = 1176,647 kN 

,. 
Ii· 

I 
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Q = 78,643 + 80,877 + 1176,647 = 1336,167 kN 

Q 1336,167 

!¥J= (Rg +zj).(Lg +Z2) (2,24 + 7,083).(2,24 + 7,083) 

= 15373 kN/m2 = 1 537 t/m. 
2 , , 

Po = 2Jl.y 

= 5,5(16-10) + «0,333+ 7,083)(16-10)) = 77,496 kN/m2 
= 7,7496 t/m2 

I1s = [Cc.H]IOg[Pa + !¥J] = [3.7,083]IOg[7,7496+ 1,537] = 0,188 m 
l+eo Po 1+8 7,7496 

Sc = I1s = 0,186 m = 18,6 em 

Jadi penurunan total yang teIjadi adalah sebesar 18,6 em 



BAB VIII  

PEMBAHASAN  

8.1 Urnurn 

Perencanaan struktur suatu bangunan adalah bertujuan untuk 

menghasilkan suatu struktur yang stabil, cukup kuat, mampu layan, awet, 

ekonomis dan mudah dilaksanakan. Struktur dikatakan stabil apabila tidak mudah 

terguling atau tergeser selama umur bangunan yang direncanakan, cukup kuat dan 

mampu layan apabila kemungkinan teIjadi kegagalan struktur dan kehilangan 

kemampuan layan selama umur bangunan yang direncanakan adalah kecil dan 

dalam batas yang direncanakan. 

Struktur Gcdung Olah Raga Universitas Negeri Yogyakarta dalam Tugas 

Akhir ini direncanakan dengan menggunakan daktilitas penuh, sehingga struktur 

tersebut diharapkan mampu memberikan respon inelastik terhadap beban siklis 

yang bekerja dan mampu menjamin pengembangan mekanisme terbentuknya 

sendi-sendi plastis dengan kapasitas perencanaan energi yang diperlukan tanpa 

mengalami keruntuhan. 

Analisis mekanika struktur pada Tugas Akhir ini menggunakan program 

SAP :WOO nllll hnier vcrsi 7.42, dan analisa output menggunakan program aplikasi 

Micro~()n Access dan Microsoft Excel. 
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8.2 Atap 

Perencanaan ini menggunakan atap dengan rangka baja sebagai kuda

kudanya. Terdapat sembiIan tipe kuda-kuda baja yang direncanakan dengan 

menggunakan metode Load Resistance Factor Design dari AlSC. Profil yang 

digunakan yaitu: H BEAM 200x200x8xI2x13, IWF 200xI00x5,5x8xll, 2L 

80x80x 8, 2L 70x70x7, 2L 60x60x6, 2L 50x50x5, 2L 90x90x9, dengan mutu baja 

BJ 37 dan tegangan leteh!; =240 Mpa. 

Sebagai sambungan digunakan baut diameter 19 mm, 16 mm, dan 12 mm. 

Mutu baut non fulldrat A325-X dengan tegangan leleh /~. = 205 MPa dan kuat 

tarik[" = 825 MPa. Tebal pelat sambung 12 mm. 

8.3 Petat 

Pada bangunan ini terdiri dari pelat lantai dan 1X'lal 1nbun. P~rencanaan 

tipe pelat berdasarkan perhalldingan panjang sisi-sisinya dan dul...ungan pada pelat, 

schingga didapatkan tipe pelat dua arah dengan dilumpu kecmpat sisinya. 

Pcrcncanaan pclat mcngacu pada PBI 1971 tabel 13.3.2. 

Tebal pelat lantai direncanakan 120 mm dan pelat tribun 100 mm. 

Penulanagan pelat lantai maupun pelat tribun menggunakan tulangan pokok 0 8 

mm dan tulangan bagi 0 6 mm. Mutu baja yang digunakan pada pelat lantai dan 

pelat tribun adalahj~.= 240 MPa, dan mutu betonnya/,c = 20 MPa. 
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8.4 Balok Tribun 

Balok tribun adalah balok yang berfungsi untuk menyangga pelat tribun. 

Perhitungan momen pacta balok tribun ini menggunakan cara pendekatari 

berdasarkan SK SNI T-15-1991-03, yaitu dengan menggunakan koefisien momen. 

Spesifikasi bahan yang digunakan adalah fc = 20 MPa, h = 400 MPa untuk 

tulangan uhr dan h = 240 MPa untuk tulangan polos. Tulangan pokok 

menggunakan 0 13 mm, tulangan susut menggunakan 0 10 mm dan tulangan 

geser menggunakan 0 6 mm. 

8.5 Balok Anak 

Salok anak pada struktur ini merupakan struktur non-portal yang 

pcrcncanaannya dilaksanakan sebelum analisis portal. Perencanaan balok anak 

dibagi dalam beberapa tahap, yaitu pembebanan balok anak, analisis struktur 

halok unak, serla penulangan lenlur dan penulangan geser balok anak. 

Pcmhehanan pada balok anak sesuai dene;an ketentmm PPPURDG 1987, 

sedangkan beban pelat sesuai dengan perhitungan sebelumnya. Analisis struktur 

balok anak dihitung menggunakan program aplikasi komputer SAP 2000. 

Spesifikasi bahan yang digunakan adalah fc = 20 MPa,1;, = 400 MPa untuk 

tulangan uhr dan .f;, = 240 MPa untuk tulangan polos Tulangan pokok yang 

digunakan adalah 0 25 mm dan tulangan gesemya menggunakan 0 10 mm. 
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8.6 Balok Induk 

Balok induk merupakan struktur portal sehingga direncanakan 

berdasarkan analisis portal. Pada perencanaan ini didapat penulangan yang 

menggunakari tulangan rangkap. Spesifikasi bahan yang digunakan adalah/'e = 20 

MPa, h = 400 MPa untuk tulangan ulir dan h = 240 MPa untuk tulangan polos. 

Tulangan pokok yang digunakan adalah 0 25 mm, sedangkan tulangan geser 

menggunakan 0 10 mm dan 0 12 mm. 

8.7 Kolom 

Kolom juga merupakan struktur portal yang direncanakan berdasarkan 

analisis portal. Penentuan lebar kolom disesuaikan dengan lebar balok agar 

mempennudah dalam penulangan dilapangan. Lebar kolom direncanakan lebih 

besar dari lebar balok untuk memberikan kekuatan yang baik. Spesifikasi bahan 

yang digunakan adalah Fe = 20 MPa,1;, - 400 MPa untuk tulangan uhr dan /;, = 

240 MPa untuk tulangan polos. Tulangan pokok yang digunakan adalah 0 22 mm 

dan 0 25 mm, sedangkan tulangan gesemya menggunakan 0 10 mm dan 12 mm. 

8.8 Pondasi 

Pondasi direncanakan dengan pondasi tiang pancang. Dipilih pondasi ini 

dikarenakan jenis tanah pada proyek ini adalah lempung (clay) dan tanah baik 

terdarat rada kcdalaman 10 m.. Spesifikasi bahan yang dipergunakan adalahFc = 

50 MPa. I. - 400 MPa, dan Pondasi berbentuk segi tiga sarna sisi dengan panjang 

.... ~
Sl::.lf1ya JL. em. 

J 
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8.9 Tangga 

Perencanaan tangga meliputi perencanaan optrede dan antrede, 

pembebanan tangga dan bordes, penulangan pelat tangga dan bordes, penulangan 

balok bordes. Perencanaan tangga menggunakan tulangan pokok 0 12 mm dan 

tulangan bagi 0 8 mm. Spesifikasi bahan yang dipergunakan adalahf'c = 50 MPa, 

/y=240 MPa. 
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Tabel 8.1 Rekapitulasi Tulangan BalOk Anak Terpasang 
Tumpuan Lapangan 

Salok Oimensi Tul. Lentur 
Geser 

Tul. Lentur 
Geser 

Atas Bawah Atas Bawah 

BALk 300/400 2025 2025 P10 -150 2025 2025 Pl0 - 150 
BALj 300/400 2025 2025 P10 -150 2025 2025 P10 -150 
BAli 300/400 3025 2025 Pl0 -150 2025 2025 Pl0 - 150 
BALg 300/400 4025 3025 P10 -50 3025 2025 Pl0 -50 
BALd 300/400 4025 3025 P10 -60 2025 2025 P10 - 60 
BALI 300/400 2025 2025 P10 -150 2025 2025 Pl0-150 

BALm 300/400 2025 2025 P10 -150 2025 2025 P10 -150' 

BALn 300/400 2025 2025 Pl0 -150 2025 2025 P10 - 150 
BALt 300/400 2025 2025 P10 -150 2025 2025 Pl0-150 
BALe 300/400 2025 2025 Pl0 -150 2025 2025 P10-150 
BALh 300/400 2025 2025 P10 -150 2025 2025 P10 -150 

BALe 300/400 3025 2025 P10 -80 2025 2025 P10 -80 

BALb 300/400 2025 2025 P10 -150 2025 2025 P10 -150 

BALa 300/400 2025 2025 P10 -150 2025 2025 P10 -150 

BALo 300/400 2025 2025 P10 -60 2025 2025 P10 - 60 

BALp 3001400 3025 2025 P10 -150 2025 2025 Pl0-150 

Tabel 8.2 Rekapitulasi Tulangan Salok Tribun Terpasana 
Tumpuan Lapangan 

Balak Oimensi Tul. Lentur 
Geser 

Tul. Lemur 
Geser 

Atas Bawah Atel B8Weh 

BATa 3001400 4025 3025 P10 - 40 2025 2025 Pl0 - 40 

BATb 3001400 4025 3025 Pl0 - 50 2025 2025 Pl0 - 50 

BATe 3001400 4025 3025 Pl0 - 40 2025 2025 Pl0 - 40 

BATd 3001400 3025 2025 Pl0 - 110 3025 2025 P10-110 

BATe 3001400 2025 2025 P10 - 150 2025 2025 P10 -150 

BATt 3001400 2025 2025 P10 -150 2025 2025 Pl0-150 

BATg 3001400 2025 2025 Pl0 -150 2025 2025 Pl0-150 
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Tulangan LenturTumpuan Tulangan Lentur Lapangan 
BaloK Lantai Oimensi Kiri Kanan 

Geser 
Tul. Lentur 

Geser 
Atas Bawah Atas Bawah Atas Bawah 

ASX-3 1 350/450 4025 3025 4025 3025 4P10-95 3025 4025 4P10-165 

ASX-2 
1 350/450 3025 2025 3025 2025 2P10-65 2025 3025 2P10-140 

2 350/450 8025 6025 8025 6025 4P12-85 5025 6025 4P12-120 

1 250nOO 2025 2025 2025 2025 2P10-100 2025 2025 P10-195 
" 

ASX-1 
2 250nOO 2025 2025 2025 2025 2P10-95 2025 2025 P10-140 

3 250nOO 3025 2025 2025 2025 2P10-60 2025 2025 2P10-105 

Atap 400/400 2025 2025 2025 2025 P10-75 2025 2025 P10-160 

ASY-4 & Y 
18 

1 

2 

400/500 

400/500 

2025 

2025 

2025 

2025 

2025 

2025 

2025 

2025 

2P10-80 

2P1 0-1 05 

2025 

2025 

2025 

2025 

P10-150 

P10-210 

Tribun 400/500 3025 2025 3025 2025 2P10-85 2025 3025 P10-165 

AS Y-5& Y 
17 

1 

2 

400/500 

400/500 

3025 

2025 

2025 

2025 

3025 

2025 

2025 

2025 

2P10-70 

2P10-105 

2025 

2025 

3025 

2025 

P10-100 

P10-210 

Tribun 400/500 5025 3025 5025 3025 2P10-60 2025 4025 2P10-130 

ASY-6 &Y 
16 

1 

2 

400/500 

400/500 

3025 

3025 

2025 

2025 

3025 

3025 

2025 

2025 

4P1 0-1 05 

2P10-65 

2025 

2025 

4025 

3025 

2P10-135 

P10-90 

Tribun 400/500 4025 2025 4025 2025 2P10-95 2025 3025 P10-210 

AS Y-7 & Y 
15 

1 

2 

400/500 

400/500 

4025 

4025 

2025 

2025 

4025 

4025 

2025 

2025 

4P1 0-1 05 

2P10-65 

2025 

2025 

4025 

4025 

2P10-135 

P10-85 

Tribun 400/500 . 4025 2025 4025 2025 2P10-80 2025 3025 P10-170 

ASY-8 & Y 
14 

1 

2 

400/500 

400/500 

3025 

3025 

2025 

2025 

3025 

3025 

2025 

2025 

2P10-70 

P10-105 

2025 

2025 

3025 

3025 

P10-105 

P10-210 

Tribun 400/500 3025 2025 3025 2025 2P10-75 2025 3025 P10-125 

ASY-9 &Y 
13 

1 

2 

400/500 

400/500 

3025 

2025 

2025 

2025 

3025 

2025 

2025 

2025 

2P10-105 

2P1 0-1 05 

2025 

2025 

3025 

2025 

P10-210 

P10-210 

Tribun 400/500 4025 2025 4025 2025 2P10-75 2025 3025 P10-130 

AS Y-10 & 1 400/500 2025 2025 2025 2025 2P10-60 2025 3025 2P10-130 
Y-12 Trlbun 400/500 4025 2025 4025 2025 2P10-65 2025 3025 2P10-180 

1 400/500 3025 2025 3025 2025 4P10-105 2025 4025 2P10-125 

AS Y-11 2 400/500 3025 2025 3D25 2025 2P10·80 2025 3025 fl10-165 

Tribun 400/500 2025 2025 2025 2025 2P10-85 2025 3025 P10-170 

! 

I 
I
I 

i 

: 
I 

~ 
1 

~ 

---,---~) 

i 
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pTabel 8.3.b Rekaoitulasi 18Tul - 8- - - - - - - - ---- -..., -- --- - --

Tulangan LenturTumpuan Tulangan Lentur Lapangan 
Salak Lanlai Oimensi KananKiri Tul. LenturGeser Geser 

BawahAlas Atas AlasSawah Sawah 
AS Y-3 1 2025350/450 2P10-603025 2025 3025 2025 3025 2P10-125 

1 350/450 2025 4P10-952025 2025 2025 2025 2025 2P10-145AS Y-2 
3025 4P10-802 350/450 40254025 3025 2025 4025 4P10-130 
20251 2025 2P10-1102501700 2025 2025 2025 2025 P10-230 

2025 2P10-902 2501700 2025 2025 2025 2025 2025 P10-125ASY-1 
2025 P10-703 2025 2025 2025250/700 3025 2025 P10-310 
20252025 P10-80Alap 400/400 2025 2025 2025 2025 P10c 165 

2025 2025 2P10-95400/500 2025 2025 20251 2025 P10-21 0 
AS X-4 &X 

2025 P10-602025 2025 20252 400/500 2025 2025 P10-21015 
2025 3025 2025 2P10-80Tribun 400/500 3025 2025 3025 P10-150 

3025 2025 2P10-803025 2025 20251 400/500 3025 P10-180 
AS X-5 & 

20252025 2025 P10-60400/500 2025 2025 20252 P10-21014 
3025 5025 3025 4P10-105400/500 5025 2025Tribun 4025 2P10-135 

2025 20252025 2025 2P10-80 20251 400/500 3025 P10-170 
AS X-6&, 

20252025 2025 2025 2P10-105 20252 400/500 2025 P10-21013 
2025 4025 2025 2P10-65400/500 4025 2025 3025Tribun 2P10-175 

4P10-1055025 3025 5025 3025 30251 400/500 5025 4P10-215 
ASX-7 &X 

2025 2025 2025 2025 P10-602 400/500 2025 2025 P10-21012 
4025 2025400/500 4025 2025 2P10-65 2025 3025 2P10-175Tribun 

3025400/500 3025 2025 2025 2P10-65 20251 3025 2P10-165 
AS X-8 &X 

2P10-753025 3025 2025400/500 2025 2025 4025 2P10-190211 
2025 4P10-804025 2025 4025 2025 3025 4P10-130Tribun 400/500 

2025 2025 2025 2025 2P10-80 2025 P10-175400/500 30251 
ASX-9&X 

3025 2025400/500 3025 2025 2P10·85 2025 4025 P10-210210 
2025 2P10-100400/500 3025 2025 3025 3025 P10-210Tribun 2025 
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Tabel 8.4.a RekaDitulasi Tullang an Kolom Terpasana porta IA__ 

Kolom Lantai Oimensi Tul. Lentur 
Tulangan Geser 

Oaerah 10 Oi luar 10 

K1 1 500/500 20022 4P12-70 4P12-90 

K2 1 500/500 24022 4P12-70 4P12-100 

K3 1 500/500 12025 4P12-100 4P12-150 

K4 1 500/500 - 20022 4P12-100 4P12-150 

K5 
1 500/600 12022 4P12-100 4P12-150 

2 500/600 16022 3P12-100 2P12-200 

K6 1 500/600 8022 2P12-100 2P10-200 

2 500/600 20022 2P12-100 2P10-200 

K7 
1 500/600 8022 2P12-100 2P10-200 

2 500/600 8025 2P12-100 2P10-200 

K8 
1 500/600 8022 2P12-100 2P10-200 

2 500/600 8022 3P12-100 2P12-200 

K9 
1 500/600 8022 3P12-100 3P12-200 

2 5001600 8022 2P10-100 2P10-200 

K10 
1 500/600 8022 2P12-100 2P10-200 

2 500/600 12025 2P10-100 2P10-200 

K11 
1 500/600 8022 2P.12-100 2P10-200 

2 500/600 8022 2P10-100 2P10-200 

1 5001700 12022 4P12-100 4P12-200 

K12 
1 5001700 8025 2P12-100 2P10-200 

3 5001700 20025 2P12-100 2P10-200 

Atap 400/400 12022 2P12-100 2P10-200 

1 5001700 12025 2P12-100 2P1D-200 

K13 
2 5001700 8025 2P12-100 2P10-200 

3 5001700 20025 2P12-100 2P1D-200 

Atap 400/400 8025 2P12-100 2P1D-200 

1 5001700 8025 2P12-100 2P1D-200 

K14 
2 5001700 12022 2P12-100 2P1D-200 

3 5001700 20025 4P12-100 4P12-200 

Alap 400/400 8025 3P12-100 2P12-200 

1 500/700 8025 2P12-100 2P10-200 

K15 
2 5001700 8025 2P12-100 2P10-200 

3 5001700 16025 2P1 0-1 00 2P10-200 

Atap 400/400 8025 4P12-40 4P12-50 

1 5001700 8025 2P1 0-1 00 2P10-200 

K16 
2 5001700 8025 2P1 0-1 00 2P10-200 

3 5001700 12025 2P10-100 2P10-200 

Atap 400/400 8025 2P1 0-1 00 2P10-200 
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Tabel 8.4.b Rekapitulasi Tulan~ an Kolom Terpasang Portal B 

Kolom Lantai Oimensi Tul. Lentur 
Tulangan Geser 

Oaerah 10 Oi luar 10 

K1 1 500/500 12025 4P12-90 4P12-140 

K2 1 500/500 20022 4P12-100 4P12-150 

K3 1 500/500 8025 3P12-100 2P12-200 

K4 1 500/500 8025 3P12-100 2P12-200 

K5 
1 500/600 8025 3P12-100 2P12-200 

2 500/600 12022 2P12-100 2P10-200 

K6 
1 500/600 8022 2P10-100 2P10-200 

2 500/600 12022 2P10-100 2P10-200 

K7 
1 500/600 8022 2P10-100 2P10-200 

2 500/600 8025 2P1 0-1 00 2P10-200 

K8 
1 500/600 8022 2P12-100 2P10-200 

2 500/600 8022 3P10-100 2P10-200 

K9 
1 500/600 8022 2P1 0-1 00 2P10-200 

2 500/600 8022 2P10-100 2P10-200 

K10 
1 500/600 8022 2P1 0-1 00 2P10-200 

2 500/600 8022 2P10-100 2P10-200 

1 500/700 8025 2P12-100 2P10-200 

K11 
2 5001700 8025 2P10-100 2P10-200 

3 5001700 12025 2P10-100 2P10-200 

Atap 400/400 8025 2P1 0-1 00 2P10-200 

1 500/700 8025 2P10-100 2P10-200 

K12 
1 5001700 8025 2P1 0-1 00 2P10-200 

3 5001700 12025 2P10-100 2P10-200 

Atap 400/400 8025 2P1 0-1 00 2P10-200 

1 5001700 8025 2P10-100 2P10-200 

K13 
2 5001700 8025 2P1 0-1 00 2P10-200 

3 5001700 20022 2P10-100 2P10-200 

Atap 400/400 8025 2P10-100 2P10-200 

1 5001700 8025 4P10-100 3P10-200 

K14 
2 5001700 8025 2P1 0-1 00 2P10-200 

3 5001700 12025 2P10-100 2P10-200 

Atap 400/400 8025 2P10-100 2P10-200 

1 5001700 8025 2P10-100 2P10-200 

K15 
2 5001700 8025 2P10-100 2P10-200 

3 5001700 8025 2P10-100 2P10-200 

Atap 400/400 8025 2P1 0-1 00 2P1C-200 

1 5001700 8025 2P10-100 2P10-200 

K16 
2 5001700 8025 2P1 0-1 00 2P10-200 

3 5001700 8025 2P1 0-1 00 2P10-200 

Atap 400/400 8025 2P1 0-1 00 2P10-200 



BABIX 

KES~PULANDANSARAN 

9.1 Kesimpulan 

Berdasarkan hasil perhitungan dan pembahasan pada bab-bab sebelumnya 

dapat diambil kesimpulan sebagai berikut: 

1.  Gedung yang didesain ulang terletak di kawasan kampus Universitas 

Negeri Yogyakarta dan direncanakan menggunakan analisis 3-D dengan 

menggunakan progran SAP :WOO terhadap berat sendiri, beban kerja dan 

beban gcmpa. Beban gcmra yang bckerja adalah yang terjadi di wilayah 

YObryakarta (wilayah gempa'). 

2.  Struktur hangunan gcoung Jlllagi mcnjadi dua yaitu struktur atas (upper 

"tmc/lIre) dan struktur bav.. nh (suh structure). Struktur atas merupakan 

eknH.:n ball~lI11an yang baaJa Ji 

struktur bawah merupakan elemen hangunan yang terktak di bawan 

permukaan tanah. 

3.  Dalam perencanan ini menggunakan metode kekuatan batas yaitu beban 

kerja dinaikkan dengan memberikan faktor beban sehingga diperoleh suatu 

beban yang dipakai untuk perencanaan. 

4.  Percncanaan konstruksi mcliputi: 

• Perencanaan rangka atap dcngan mcnggunakan metode I,(lod Ncsistancc 

Faclor Design dari AISC. 
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•  Perencanaan pelat dengan menggunakan metode koefisien momen 

dengan menganggap bahwa turnpuan tepi jepit elastis sehingga didapat 

koefisien momen dari Tabel13.3.2. PBI 1971. 

• Perencanaan balok tribun menggunakan cara pendekatan berdasarkan 

SK SNI T-15-1991-03, yaitu dengan menggunakan koefisien momen. 

• Balok anak dianalisis dengan menggunakan program aplikasi komputer 

SAP 2000, dan direncanakan berdasarkan SK SNI-T-15-1991-03. 

• Perencanaan portal dengan daktilitas penuh meliputi balok dan kolom, 

direncanakan berdasarkan SK SNI-T-15-1991-03. 

• Perencanaan pondasi dengan menggunakan pondasi tiang pancang. 

9.2 Saran 

Dengan memperhatikan hal-hal tersebut di atas. maka dapat diberikan 

heberapa saran antara lain sebagai berikut: 

1.  Perlu adanya perhitllngan sampai tahap akhir (RA (3) pada tugas akhir ini,  

sehingga pcnghcmatan dari segi biaya dapat diketahui dengan jelas.  

2.  Perlu adanya re-desain llntuk Tugas Akhir ini dengan peningkatan  

spesifikasi bahan yang lain sehingga diketahui sejauh mana efisiensi bahan  

yang dipergunakan.  

I 
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LAMPmAN '1S 

6.  BH6 0.0 c:o 22.0 m, N 3 ." ~.I 

22.0 co 61.0 m, N = 2C 

51.0 co 78.0 m, N = 10 'ii" 
Sclelah ini harga N naik' lcrus samp<li -77.0 m meneapai 60,77.0 -100.0 ..• 

m h;lr9<1 N :: 60  

HubJ1ngan N5PT dan kedalaman (m) dapal dilih;'ll pada gambar 1  

o  co 20 m, NsPT == 0 co 10 

20 co 70 m, NSPT == 10 co 30  

\valaupun ada kclompok Nc,pT dengan he,rga 40, SO dan 60.  

Dari 70 m co .100 en, NSPT '" 60  

HA31L UJI LABORATORIUM 

Berhubung rereob;;an-pereobaan laboralorium juml ~hnyCl b~nY<lk, mLlka agar dapa! 
:. . 

rncmpcfoleh gambaran yang lebih jelas nasilnya di rlol (Nhad<lp kcdalamCln. Hasil'~Llsii 

ilu :ld()l"h sebagai beriku\ : 

a.  H~bungan S, 0::> kedalaman, gambar 2. Harg., dcrajal kejcnuhan ST' mempunyai 

rangr~ an!ara 80% • 100%, pada umumnya mcnc1ekali 100%.. 

b.  Hubungan Plul';licily Indcx (Ip) 00 keo<llilm"n (m) gambar 3. P:1CJ oambar 3 ini 

:t!rlih.nl range nargalp eukup besi3f yailu an\:1ra 25% CC' 00~~. SC~:'''.00a seeara. kaS<lf 

d?PCll dlkel()hui kandungan p()sirnya kecil. 

liC( 1i::l lir:lil ar,l Mil 50% co 120%.
'

d.  Huoung<1n Plastic Limil co kedalaman (m) oamo;Jr S. Ri1nae PI<1slic Limit lidal<. bcsar 

Yi1:lu i1nl;lri1 30% ro 50%. 

e.  Hl/~l/ngAh'~ohCSi (e) ro kcd<l!<1m<lfl (m) 9limb;Jr G. 

~ c:' 12 rn -> CanIa(a a 0' 0,3 kG/em
, 

. ,~.- ~ 2,0 0:> 20 m -> C anlara O·:r.l 1.0 r.o/em 

20.0 O? 70 m -> C al.lara a,s <'? 1,5 }:J/cm' 

~ ," 
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LAMPII<AN 't) 

f.  Hu'bung an qu co kcdalama n (n:) ~ ambar 7. 

0 oJ 1C.O r;Jngc qu ' c. () 0') 0,5 kg/em' 

10,0 ex:> 30,0 ranQ8 Clu 0,0 :>:> 2,5 kg/em' 

30,0 co 7 0,0 - range qu 1,25 cc 3,5 kg/em~ 

(J  Hubungan Kadar Clir (w%) co kedCliClman (m). Dari data inl dapal dikctahui sebagian 

Kadar air aslinyil mendekali r8nge piaslic limit, pad a 0,0 co 30,0 m, range Kadar 

airnya antara 40% GO 80%. 

h.  HubungClr) yt CQkedalaman (m) Qamb~r 9. 

0,0 co 30,0 -> y{ :: 1,6 Um J 

30,0 u:> 7'),0 -> yt =:: 1,75UmJ 

'j . 
i.  HlIbungan Gs OJ ked;lIaman ,(m)"gClmbnr 10, Harga Gs rala-ra\a sama dengan 2,70. 

i. D:Hi h<lsil grainsi:!.c 8nalisis diperolch kandunaan.kClndllngnn pilsir pada gam bar 11, 

Sill P,1 r j<l gambar 12 dan clay p<Jda gambClr D, 

Dari ~asil ini, dapal dikelahui kandungan clay adal2h yang dominan yailu lebiil besar. 

dilri 50% dan pasir Clrl'al"h yClng lerkccil, LJmumnyJ Clntara 0 co 5%. 

~ 
I. 

k. HiJbungCln 10 (void ralio) co kedalClriian (m) g:lmb;H 14. Dari data ini lerlihal bahwa 

rClllan dMi 10, pada kedalaman anlara 30,0 co 70,0 ad;11<lh o,eo :r.> 1,50. 

!. /1'.JDungan Cc co kct'1,ji:lffi;1n (m) gamb.1r 1S. Onri Qi1mbilr irii lerlihal harga Cc l1lakin 

h~ d,I: ;] III I" <I kill kec ii, 

~.:; 

, 
:' 

, . 

f"f\ ~.... 
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C 0,544 -1,523004 -0,9763894 1,372915 -03 1,059997 -2.1322 -3.3887 -2.5418 -2.3140 -0.9378 

C 2 -2,813292 -1,567386 3,38587E -03 1,706614 -3.9386 -5.8811 -4.5169 -4.1552 -1.9384 

C 2,370229 3,817415 1,811092 -7,3139741 -03 -1,97287 5.3444 7.4728 5.9003 5.4769 2.9217 

C 2,128376 -0,3845318 4,700138E-02 3,085036 -03 0,3189596 -0.5383 -0.3838 -0.1311 -0.4339 -0.0233 

C 1,272 -3,474414 ~1,391769 -8,723375 -03 2,581968 -4.8642 -6.4031 -4.3306 -4.8765 -1.5086 

C 2 -6,786986 -2,946467 -1,625642E-02 4,266304 -9.5018 -12.8717 -9.4457 -9.6388 -4.0714 

C 2,828427 5,537468 1,89359 3,658182 -02 -3,529698 7.7525 9.7040 6.8509 7.6393 3.0031 

C 2,128376 3,362783 . 1,721491 -1,459011 e-02 -0,7859792 4.7079 6.7781 6.1609 4.8771 3.8743 

B 2 -141,3329 -19,02327 4,9259 1 28,56367 -197.8661 -196.0960 -177.1858 -172.7074 -141.9783 

A 2,234774 -5,1291 -2,844506 13,69 rs -9,671895 -7.1807 0.2521 -18.4436 10.2299 -20.1506 

B 2,436566 158,3371 20,07834 -5,7521 86 -29,00032 221.6719 217.5281 198.9296 192.5658 162.3433 

A 2,234761 -144,0066 -16,04068 5,5535~7 24,97647 -201.6092 -194.0301 -178.4918 -173.6086 -148.3588 

B 2 -128,7148 -16,65378 4,7710~8 24,08344 -180.2007 -177.2869 -161.8371 -156.5822 -131.4762 

A 2,128356 145,7524 16,26637 8,1984~7 -37,26139 204.0534 207.4878 171.1200 193.6941 134.5963 
B 2,370239 149,1967 18,69045 -5,64tEf,44 -26,23915 208.8754 204.4274 187.9494 181.0471 154.2704 
A 2,128357 -282,9998 -33,48033 10,84E 24 50,18345 -396.1997 -384.4913 -353.0215 -342.2398 -291.1014 
B 2 -123,8842 -15,82631 4,796 8 22,20793 -173.4379 -170.1460 -156.2168 -150.3388 -127.7039 

A 2,128356 284,8206 33,70783 2,9031 42 -61,72035 398.7488 398.0398 346.3410 362.4127 278.4022 

B 2,370242 141,5345 17,46516 -5,620 39 -23,63246 198.1483 193.2895 178.8797 171.2677 147.8518 
A 2,128357 -415,2922 -49,82873 16,12! 53 73,03957 -581.4091 -565.1730 -519.6450 -502.2966 -428.3136 
B 2 -114,9545 -14,63976 4,7418Ps 19,78415 -160.9363 -157.5706 -145.5417 -139.0928 -119.5459 

A 2,128356 416,2706 49,95153 -2,360 81 -83,6697 582.7788 577.5587 512.5114 521.4317 415.7299 
B 2,370245 131,6194 16,311 • -5,616 ~5 -21,13736 184.2672 179.5478 167.1310 158.7975 138.6202 

A 2,128357 -536,6835 -64,94745 21,37 71 93,34153 -751.3569 -730.8348 -673.2629 -648.7042 -555.1499 
B 2 -23,69016 -3,470332 2,427 93 2,717784 -33.1662 -32.0388 -31.8065 -27.0077 -26.6302 
H 2 245,7045 29,86941 -6,712P73 -43,92718 343.9863 337.2668 307.4947 301.0544 252.6748 
A 2,128356 277,6258 33,40617 -0,489a06 -56,66069 388.6761 386.2090 341.2723 349.2173 276.1951 
B 2,370247 25,35297 3,135755 -2,883 34 -',000506 35.4942 33.1339 34.6404 28.2427 30.6908 
A 2,128357 -561,498 -67,98792 24,11 ~9 95,17966 -786.0972 -763.2855 -706.4345 -676.4408 -584.0580 
D 0,72794 1,42678 -1,141627E-02 6,09373I7oE-03 1,304814e-02 1.9975 1.6987 1.7043 1.7143 1.7234 
B 2 24,03227 2,426282 0,443! 154 -5,367685 33.6452 33.0756 28.4266 30.6284 23.0739 
H 2 245,4886 29,84353 -6,74' 992 -43,84236 343.6840 336.9408 307.2621 300.7409 252.5130 
0 2,128356 63,33673 7,699906 -3,03P42 -9.46459 . 88.6714 85.8996 80.7523 75.9145 67.5501 

-
i 
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237,9151 28,6425 -0,1328583 -48,191 333.0811 331.2198 292.7733 299.6467 237.1711 

-32,31061 -4,021047 -0,5389118 8,905666 -45.2349 -45.6375 -38.0819 -41.4838 -29.2059 

-532,0492 -64,35878 24,66391 87,80372 -744.8689 -721.7020 -671.1901 -638.5753 -556.4936 

37 D 1,45588 -19,89482 -2,610052 1,038388 3,191155 -27.8527 -27.2192 -25.4969 -23.8289 -21.0303 

38 B 2 31,06601 3,277118 -0,8594536 -4,842603 43.4924 41.8350 38.6485 37.8005 32.6224 

39 H 2 304,6975 37,05006 -9,591548 -52,68574 426.5765 417.2439 382.7685 371.6930 315.6706 

40 D 2,47378 3,338324 0,4857391 -1,377347 1,18159 4.6737 3.6813 5.7284 2.4583 5.7849 

41 D 2 48,51977 5,82829 -3,384254 -4,191292 67.9277 64.8416 64.1960 56.7383 55.6892 

42 A 2,128356 154,3717 18,38227 4,10111 -36,58994 216.1204 217.9386 185.3857 199.7686 146.8703 

43 B 2,370253 -43,43177 -5,200089 1,073059 8,494427 -60.8045 -59.5798 -53.6427 -53.3232 -43.6754 

44 A 2,128357 -493,093 -59,64124 23,74233 80,77236 -690.3302 -668.1437 -622.5197 -590.6672 -516.5282 

45 D 1,455884 -0,4032076 -0,3002363 0,8123291 -0,6699632 -0.5645 -0.3144 -1.5002 0.4221 -1.5049 

46 D 0,7279356 -8,317973 -1,602831 0,7684854 1,961156 -11.6452 -11.9313 -10.97n -9.7840 -8.2335 

47 B 2 29,81141 2,751824 -0,1823787 -5,047935 41.7360 40.0307 36.1383 36.9125 30.5873 

48 H 2 307,0399 37,41016 -10,68921 -51,69765 429.8559 419.7528 386.9460 373.2570 319.9460 

49 D 2,473783 -14,64721 -2,190304 -0,0784582 4,432813 -20.5061 -21.1439 -17.5349 -18.7738 -12.9091 

50 D 2 60,01739 7,561912 -3,408503 -7,556684 84.0243 81.3931 78.0746 71.3708 65.9781 
51 A 2,128356 115,3507 13,71063 5,129356 -29,08015 161.4910 164.4613 137.0937 151.9443 107.4720 
52 B 2,370255 -40,1888 -4,544504 0,3071666 8,617161 -56.2643 -55.2520 -48.6040 -50.0995 -39.2965 
53 A 2,128357 -456,5615 -55,50573 23,51203 73,6107 -639.1861 -617.8733 -577.7944 -545.0610 -479.9328 
54 D 1,455889 10,45885 1,302118 4,390126E-02 -2,629514 14.6424 14.6691 12.5304 13.2588 9.7833 
55 B 2 35,10245 3,741526 -0,1836605 -7,188299 49.1434 47.9625 42.3587 43.7549 34.6489 
56 H 2 294,9261 35,59266 -10,74054 -48,04718 412.8965 402.2671 372.4218 357.7449 309.2463 
57 0 2,473785 -18,75572 -2,215886 -8,321233E-02 4,489214 -26.2580 -26.1189 -22.4609 -23.7230 -17.7788 
58 0 2 75,47081 9,402584 -3,352 -11,25971 105.6591 102.9275 96.6013 90.~087 80.6286 

-59 A 2,128356 78,74607 9,570642 5,342778 -21,13864 110.2445 114.0825 92.8974 106.2262 71.8004 
60 B 2,370258 -45,94625 -5,630921 0,2701364 11,047 -64.3248 -63.9289 -55.3074 -57.5998 -43.5899 
61 A 2,128357 -414,5634 -50,34736 .23,32193 64,1572 -580.3888 -559.3743 -526.7061 -492.3313 -439.2454 
62 D 1,455893 12,58667 1,28347 5,277834E-02 -2,610269 17.6213 17.1998 15.0693 15.8144 12.3524 
63 B 2 40,07605 4,531453 -0,1776353 -8,968156 56.1065 55.1995 48.1671 50.1261 38.6984 
64 H 2 279,4199 33,74865 -10,79538 -44,3409 391.1879 380.6654 353.8290 338.1442 294.5350 
65 D 2,473788 -22,22335 -2,164195 -9,024803E-02 4,405975 -31.1127 -30.2029 -26.6060 -27.8674 -22.0224 
66 D 2 . 93,74453 +1,20078 -3,290614 -14,89267 131.2423 127.7822 118.5005 113.8160 98.7334 
67 A 2,128356 37,095 4,454535 5,533741 -11,01915 51.9330 56.0682 42.8259 53.9351 32.4164 

IV 

I 

.J
.~-------~--~~-~-~"_-' 
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B 2,370261 -53,77248 -6,63005 0,2615995 13,28916 -74.9258 -64.5037 -67.5019 -50.5661-75.2815 
A 2,128357 -365,7775 -44,32032 23,13 65 52,13885 -467.6544 -431.0142 -392.5327-512.0885 -491.3354 

1,489853e -1,329011 -1,460509 8,32107 e-04 1,114363 -3.0401 -2.3240 -0.8764-3.9310-1.8606 

1,338803 1,462158 -1,6584& -0,8553516 2.3355 1.2257E-03 3.9447 3.2617E 1.489849 1.8743 

1,455898 -34,51004 -4,5924540 2,167 5 4,859664 -44.8722 -37.3907-47.0263 -40.8910-48.3141 

1,638042 -20,14925 -2,932872 1,874! 770 2,483717 -23.2081-27.3717 -26.8847 -22.4167-28.2090 

1,'1.737 -31,42220 -4,431805 1,099 91 6,494793 -38.4933 -31.4793-43.9180 -39.6017-43.9911 
4,790342. .B 2 -0,2566742 -4,76091 4.8938e-02 -0,5586497 5.55825.2996 4.89086.7065 

1,236895 84,896510 10,126 -3,629 -12,89137 102.2204 90.180061 107.7643118.8551 115.1738 

0 1,236895 23,38967 2,828299 -0,5043~15 28.8261 24.2291-4040495 29.360532.189432.7455 
. 1,01913e -1,321121 -0,9932338 -1,95246 -0.1560e-03 1,481545 -1.9893 -2.0845-3.1761-1.8496 

H 2 192,5063 23,7711 -7,920 -30,30224 232.5970 203.500298 244.7995262.7052269.5088 
0 2 74,8564 8,906384 -2,884~3 -11,6104 90.5310 79.187494.7896104.7990 101.7703 

2,585182E -18,38746 -2,35002 -1,219 P64 6,293821 -15.0580-24.8247-26.8002 -20.7899-25.7424 
e 2 14,391.31 1,8~5917 0,9261 1M3 -4.854508 19.3866 11.871220.1478 20.9320 16.3071 

2,371141e -17,07024 -2,174479 -1,104 82 5,787067 -23.0068 -14.0483-23.8983 -24.8467 -19.3338 
A 2,128356 2,941704 0,2934033 6,728C ~9 -3.923112 12.4232 -1.42334.1184 9.3819 0.8610 
B 2,370264 -12,41169 -1,263911 0,1806 3,71171115 -10.7008-17.3764 -16.7718 -13.9469 -15.2911 
A 2,128357 -354,4904 -43,23507· 23,~ 88 50,08932 -417.0464 -381.8899-496.2866 -476.1279 -454.4931 
e 1,436015 -2,54845 -2,174758 -2,321OE~-o3 2,179783 -1.3118-3.5678 -6.5396 -4.7939 -4.1485 
e 2,025853 1,414532 0,9672425 0,0178 34 -1,453328 1.9803 2.2042 0.29173.2593 2.0824 

1,43664e 1,357417 1,477724 -5,92016- e-03 -0,3661563 1.9004 3.7003 2.3601 1.89183.9885 
0 1,236895 23,29779 2,856153 -0,5121 ~77 -4,080159 32.6169 28.7197 24.081232.1175 29.2631 
0 1,236898 85,15195 10,11626 -3,626: 76 -12,87851 119.2127 115.4673 108.0655 102.5263 90.4984 
0 1,455902 -11,98337 -1,691422 0,2984 38 2,422454 -16.7767 -16.8476 -14.8378 -12.0766-15.1484 
0 1,638038 50,60455 5,317215 -1,675- 36 -7,734&37 70.8464 67.8927 63.0451 61.2060 53.3287 
0 2,00164 60,45951 6,495554 -1,079 61 -10,86643 74.3960 61.672884.6433 82.0808 74.2512 
B 2 50,41587 4,585179 -1,051 92 -8,104108 52.256370.5822 66.9939 61.3520 61.4243 
E 2 -25,79022 -4,814042 1,54OE 14 5,278512 -31.3525 -26.4932-36.1063 -37.4182 -34.4279 
0 2 211,2159 26,07162 -8,3301 33 -33,5922 295.7023 288.5096 268.2999 255.6658 222.8250 
E 2,473793 -0,2643099 -0,6782382 -l,053! 03 2,317349 -0.3700 -2.2455 0.4515 -2.0264 2.3563 
0 2 129,8153 15,82839 -5,923 39 -19,02228 181.7414 176.3648 155.9917165.8860 138.9636 
0 2,197258 -24,19403 -3,039954 5,14677 6,546102\E-02 -33.8716 -33.8556 -28.6599 -30.4859 -22.0429 
A 2,128356 16,00524 2,196642 6,8007P4 -7,018251 I " 22.4073 28.1615 29.145517.1063 11.1809 I!:'!!!!!'!,!!'! 2~~~III!!:,J!!!!!!!!!I!1 
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102 B 2,370266 -93,6743 -12,36003 2,94197 17,02032 -131.1440 -129.8316 -118.5690 -114.7646 -96.4628 

-294.1486 

28.7677 

-22.8135 

0.2400 

0.0741 

61.4031 

-6.0272 

224.3810 

-1.6571 

140.6665 

-22.7750 

0.7375 

-33.5300 

-45.6417 

-57.1369 

-215.9202 

6.6259 

-27.9305 

2.4660 

-1.3242 

49.4154 

4.1720 

222.6975 

-5.3286 

145.3194 

-25.2900 

2.4528 

-32.7998 

-98.0528 

-51.4204 

-162.4723 

-7.3597 

-20.4615 

103 A 2,128357 -270,5609 -33,97857 20,32657 36,54903 -378.7853 -362.7775 -349.7996 -315.2378 

104 E 2,370269 25,81331 3,926491 -1,828511 -3,208871 36.1386 35.7955 34.6913 30.5622 

105 E 2,128353 -20,73791 -1.377113 1,655379 2,123534 -29.0331 -25.7646 -25.3900 -23.4221 

106 E 1,455907 1,523869 0,4112352 0,6172471 -1,380195 2.1334 2.9804 1.3825 2.8367 

107 E 1,637855 -1,124182 -0,3870621 -0,846412 1,243604 -1.5739 -2.6454 -0.9734 -2.6429 

108 B 2,000015 55,14723 6,56319 -4,109726 -6,196252 77.2061 73.3900 71.7208 64.1156 

109 E 2,000007 -7,046531 -1,974062 0,1207785 2,627473 -9.8651 -11.5177 -9.5124 -9.2859 

110 0 2 210,6747 25,49012 -9,175175 -31,67209 294.9446 286.2537 268.2562 253.6270 

111 E 2,473795 -3,652707 -0,7141439 -1,04908 2,371724 -5.1138 -6.3651 -3.6285 -6.1041 

112 0 2 133,111 16,44133 -5,082614 -20,99031 186.3554 181.9732 169.2471 161.3465 

113 0 2,197258 -26,40336 -3,5689 -1,081329 8,225747 -36.9647 -38.2593 -30.8137 -34.8742 

114 E 2,128374 2,154756 0,5076209 1,09537 -1,616913 3.0167 4.2742 2.1044 4.2635 

115 0 2,197236 -36,75457 -5,063888 -1,173497 10,08267 -51.4564 -53.1465 -44.1416 -48.1630 
116 A 2,128356 .-35,17032 -4,3~8105 10,60682 -0,9793977 -49.2384 -40.6439 -49.9129 -30.5796 
117 B 2,370269 -53,23896 -6,602181 3,314972 7,731488 -74.5345 -71.7983 -68.2651 -62.8784 
118 A 2,128357 -198,4981 -24,37469 15,66953 26,51142 -277.8973 -264.6616 -255.9881 -230.0147 
119 E 2,370262 5,625116 1,157971 -0,1444348 -0,5409791 7.8752 8.4873 8.1701 7.1414 
120 E 2,128353 -25,90475 -2,422719 . 1,787398 3,358925 -36.2667 -33.5321 -32.2749 -29.9734 
121 E 1,455911 3,393499 0,422426 0,6162789 -1,398022 4.7509 5.2411 3.6297 5.0846 
122 E 1,63791 -2,29479 -0,3914376 -0,8467276 1,2502 -3.2127 -4.0574 -2.3799 -4.0502 
123 B 2,00002 45,73854 5,458881 -2,790638 -6,307939 64.0340 61.3879 58.5741 53.9879 
124 E 2 3,050621 -0,4400752 -0,2882869 0,562541 4.2709 2.7260 3.4067 3.0659 
125 0 2 207,4004 24,88174 -10,01719 -29,71066 290.3606 280.6775 264.9227 248.2990 
126 E 2,473798 -6,709478 -0,7133858 -1,047598 2,368802 -9.3933 -10.Q309 -7.2977 -9.7699 
127 0 2 138,8573 17,04902 -4,241887 -22,94914 194.4002 190.5137 175.5479 169.6388 
128 0 2,197258 -30,09711 -4,092608 -2,219077 9,90221 -42.1360 -44.4400 -34.7429 -41.0476 
129 E 2,128393 3,581432 0,5023251 1,099013 -1,612402 5.0140 5.9806 3.8115 5.9776 
130 0 2,197236 -34,54601 -4,536211 -3,830703E~ 8,402721 -48.3644 -48.7438 -41.9910 -43.7731 
131 A 2,128356 -83,98901 -10,39657 13,66136 6,101803 -117.5846 -106.4922 -112.5399 -88.2253 
132 B 2,370272 -48,58153 -5,816222 2,864681 7,52731 -68.0141 -65.3120 -61.5819 -57.4819 
133 A 2,128357 -148,5502 -17,95451 12,91612 19,05016 -207.9703 -196.6546 -191.7473 -170.4465 
134 E 2,370255 -7,925952 -0,6641612 0,3426815 1,910366 -11.0963 -10.2997 -9.0455 -9.3977 
135 E 2,128353 -18,87758 -1,828938 1,480737 2,389258 -26.4286 -24.3948 -23.6680 -21.6426 
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136 E 1,455916 5,085989 0,4128951 0,619! 239 -1,385969 7.1204 7.2594 5.6550 7.1150 4.5079 

137 E 1,637965 -3,404749 -0,3905406 -0,845 708 1,247622 -4.7666 -5.3868 -3.7125 -5.3798 -2.6591 

138 B 2,000025 43,69072 5,000308 -2,53 17 -6,387959 61.1670 58.3996 55.3190 51.6307 46.6247 

139 E 1,999982 9,640224 0,3501157 -0,726 893 -0,2877129 13.4963 11.547:) 11.8983 10.7989 11.3693 

140 0 2 201,6072 24,26984 -10,8~ 25 -27,74664 282.2501 272.0754 258.5631 239.9504 217.9929 

141 E 2,473801 -9,43532 -0,6793834 -1,06< 126 2,328273 -13.2094 -13.2591 -10.5468 -13.0428 -8.6353 

142 0 2 146,8366 17,63151 -3,39l 311 -24,87811 205.5712 201.7021 184.5118 180.6123 152.6781 

143 0 2,197258 -35,32271 -4,61868 -3,35; 313 11,57927 -49.4518 -52.459B -40.5137 -49.0559 -29.6435 

144 E . 2,128412 5,089944 0,5063976 1,0~ 56 -1,61585 7.1259 7.7946 5.6255 7.7854 4.2605 

145 0 2,197236 -30,86064 -4,012898 1,09~ 894 6,727426 -43.2049 -42.5743 -38.0715 -37.6107 -30.2936 

146 A 2,128356 -128,9617 -15,79123 16,3l 992 13,08882 -180.5464 -166.9721 -169.5490 -141.4468 -145.6342 

147 B 2,370274 -51,79768 -6,307732 2,62( 319 9,240029 -72.5168 -70.1533 -64.8576 -61.9047 -53.2990 

148 A 2,128357 -108,0634 -12,74826 10,8. 405 12,26065 -151.2888 -141.4141 -140.2648 -121.9789 -120.1114 

149 E 2,370249 -14,18564 -1,:)99618 0,861 ~824 2,916883 -19.8599 -18.8931 -17.2487 -16.7028 -14.0306 

150 E 2,128353 -6,215089 -0,3921781 0,706~928 0,5121791 -8.7011 -7.5200 -7.6758 -6.7351 -6.9884 

151 E 1,45592 -19,65795 -2,818987 1,2 22 3,109883 -27.5211 -27.1142 -25.6120 -23.3972 -20.9562 

152 0 1,63802 16,7934 1,65892 -1,90 266 -1,37912 23.5108 21.2853 21.7031 18.5099 19.1887 

153 0 1,5997 38,72666 4,265083 -4,38 892 -3,447998 54.2173 49.7914 50.5377 42.9094 44.1221 

154 0 1,5997 34,82932 3,684153 -4,58 752 -2,120848 48.7610 44.0228 45.9932 37.6784 40.8802 

155 0 1,714 42,60485 4,533739 -6,11 038 -2,189888 59.6468 53.4886 56.6279 45.4444 50.5458 

156 B 2 51,75589 5,542573 -5,0 843 -5,22405 72.4582 66.9604 66.7959 58.3544 58.0871 

157 E 2 11,55282 0,6753386 -1,05 081 -0,6031962 16.1739 14.1039 14.4614 12.8359 13.4169 

158 E 1,236902 46,82177 5,555446 -1,04 385 -7,718166 65.5505 64.2238 58.9003 57.5808 48.9302 

159 E 1,236902 46,71383 5,515955 -5,111 252 -3,612231 65.3994 60.7971 61.9923 52.1764 54.1187 
160 E 1,292585 10,58873 1,111094 2,37 899 -3,882013 14.8242 16.3873 11.3786 16.3546 8.2154 
161 E 1,292585 10,64547 1,080384 -2,9~ 079 1,542297 14.9037 12.1087 15.7370 9.4238 15.3197 
162 E 1,280531 -0,304914 -0,1356225 0,801 67'3 -0,4764066 -0.4269 0.0640 -0.9640 0.6176 -1.0530 
163 E 1,280531 3,532396E-02 -0,1232735 -0,42 1597 0,7310356 0.0495 -0.4926 0.4300 -0.5681 0.9311 
164 E 1,280531 7,181997 0,8091229 -0,10 0581 -1,39523 10.0548 9.8329 8.7968 8.8929 7.2092 
165 E 1,280531 7,383207 0,8120431 -1,3~ 387 -0,1802165 10.3365 9.102B 10.0149 7.5494 9.0316 
166 E 1,316985 -3,714203 -0,5300748 1,08 022 -0,0602683 -5.1999 -4.4371 -5.3534 -3.3116 -4.8004 
167 E 1,316985 -3,68172 -0,555529 -0,13 7628 1,212098 -5.1544 -5.4187 -4.3372 -4.8775 -3.1201 
168 A 1,064178 -111,7855 -13,84763 12,5P469 13,3301 -156.4997 -146.2951 -145.6347 -124.8103 -123.7373 
169 B 1,91747 -44,78618 -5,256267 3,86~963 6,069305 -62.7007 -59.0607 -57.2980 -51.3458 -48.4815 
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-91,04059 -10,72931 10,907699,02860 -127.4568 -119.1927 -117.6895 
-12,60433 -1,607616 2,1406021,O075~ -17.6461 -16.8913 -15.9849 

0,8405902 0,5004398 0,14723E2 -0,1212943 1.71241.1768 1.9272 
155,8576 19,20337 -10,846~ 5  -19,589562  171.1644173  0 218.2006 209.0758 202.0829 182.5279 

68,68696 8,096037 -4,15109 7  -8,397646174  D 2  96.1617 75.555492.0571 88.6599 81.0759 

3,69834-30,97511 -3,872351 3,7380172 175  E -43.3652 -40.3755 -34.2985 -34.2469-40.4072 

-5,601854 -0,5354885 O,4067OE 1  0,51991892 176  E -7.8426 -7.2536 -7.1631 ~.4613 ~.3141 

-3,161294 .177  2  O,2167~7 0,2057733E -0,2469488 -3.6353 -3.6495-4.4258 -4.0153 -4.0241 
-55,02874 5,60619178  E 2  ~,496889 6,511778 -77.0402 -61.9949 ~0.8176-71.9446 -71.2201 

179  21,873778  2  1,85379 -2,224613-1,4436* 25.2987 24.283430.6233 28.0597 27.4349 
180  -3,267688 0,9871612 0,9194002E 2  -1,341398 -3.3086 -3.3967-5.2777 -5.3319-4.5748 
181  1,236902 46,82177E 5,555446 -3,65465-5,12736~ 52.2983 54.212865.5505 60.9729 62.1511 

1,236902182  E 46,71383 5,515955 -7,680874-1,03760~ 57.4657 48.829465.3994 64.0520 58.7374 
1,292585183  E 10,68337 1,111094 1,511319-3,01¥3~ 15.34039.456814.9567 12.1862 15.8068 
1,292585184  10,55083E 1,080384 2,40049 -3,851278 8.194516.321814.7712 16.3100 11.3086 
1,280531185  E -0,304914 -0,1356225 -0,41066 4  0,7429281 0.5321-0.9676-0.4269 -0.9114 0.0114 
1,280531186  E 3,532396E-02 -0,1232735 0,79753 1  -0,4886613 -0.65450.0495 -0.5458 1.01760.4832 

187  E 1,280531 7,089573 0,8091229 -1 ,31621~ -0,1790736 9.6588 8.67939.9254 8.7491 7.2010 
188  E 1,280531 7,475631 0,8120431 -o,10036~ -1,400234 10.4659 10.1897 9.1498 7.55659.2463 
189  E 1,316985 -3,714203 -0,5300748 -0,16067 2  1,185428 -5.1999 -5.4337 -4.3568 -3.1810-4.9310 
190  E 1,316985 -3,68172 -0,555529 1,10778 -3,545161 E-02  -5.1544 -4.4207 -5.3353 -3.2557 -4.7419 
191  A 1,064178 -111,9851 -13,84763 11,776 14,05869 -156.7791 -147.1174 -145.2914 -125.9970 -123.0296 
192  8  1,91747 -44,40866 -5,256267 5,20659~ 4,72867 -62.1721 -57.5351 -57.9175 -49.1499 -49.7713 
193  A 1,064178 -91,2402 -10,72931 8,58593~ 11,35035 -127.7363 -119.7864 -117.5748 -103.6912 -100.0974 
194  E 1,917419 -12,60433 -1,607616 1,82530 1,322888 -17.6461 -16.2371 -16.6391 -13.5561 -14.2092 
195  E 1,064188 0,7985293 0,5004398 -0,22418 5  0,2501274 1.1179 1.5796 1.9590 0.9170 1.5336 
196  E 1,45592 -19,65795 -2,818987 1,621765 2,720319 -27.5211 -26.8025 -25.9237 -22.8907 -21.4626 
197  1,63802D 16,53409 1,65892 -1,5594C ~ -1,720983 23.1477 21.2477 21.1184 18.6431 18.4331 
198  1,5997D 38,72666 4,265083 -3,05211 -4,776773 54.2173 50.8544 49.4747 44.6368 42.3947~ 

1,5997199  D 34,82932 3,684153 -1,7324~ 17  -4,972173 48.7610 46.3039 43.7121 41.3851 37.1734 
200  1,714D 42,33351 4,533739 -1,68~ ~ -6,617285 59.2669 56.7049 52.7604 50.8744 44.4646 
201  8  2  51,29438 5,542573 -4,1312~ ~ -6,111213 71.8121 67.1164 65.5324 58.9539 56.3800 
202  E 2  11,32172 0,6753386 -0,27300 9  -1,380271 15.8504 14.4482 13.5624 13.5688 12.1294 
203  D 2  201,6072 24,26984 -21,72325-16,879* 282.2501 267.2567 263.3818 232.1200 225.8233 !,.:..,.-., ..... -.........."......,....,  
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238 0 2,197236 -36,61053 -5,063888 9,299 25 -0,3899503 -51.2547 -44.5956 -52.3468 -34.3757 -46.9715 

239 A 2,128356 -35,17032 -4,328105 0,9451 33 8,682394 -49.2384 -48.3733 -42.1834 -43.1399 -33.0813 

240 B 2,370269 -53,23896 ~,602181 5,785 93 5,260567 -74.5345 ~9.8215 -70.2418 -59.6662 -60.3491 

241 A 2,128357 -198,8974 -24,37469 21,22 05 20,9569 -278.4564 -260.6971 -260.9109 -223.2730 -223.6203 

242 E 2,370262 5,772105 1,157971 -O,410C 751 -0,2753388 8.0809 8.4512 8.5590 6.9724 7.1476 

243 E 2,128353 -25,98886 -2,422719 2,533 82 2,613241 -36.3844 -33.0365 -32.9724 -29.1050 -29.0008 

244 E 1,455907 1,692102 . 0,4112352 -1,360399 0,5974504 2.3689 1.6002 3.1665 0.4676 3.0128 

245 E 1,637855 -1,124182 -0,3870621 0,869E 347 -0,47244:22 -1.5739 -1.2726 -2.3463 -0.4120 -2.1567 

246 B 2 55,14723 6,56319 -4,092~95 -6,213084 77.2061 73.403E 71.7073 64.1375 61.3813 

247 E 2 -7,277634 -1,974062 2,51 55 0,2307021 -10.1887 -9.8776 -11.7071 -6.4474 -9.4203 

248 0 2 211,2159 26,01162 -22,6 76 -19,32148 295.7023 277.0931 279.7165 237.1139 241.3770 

249 E 2,473793 -0,4325421 -0,6782382 2,292488 -1,029042 -0.6056 0.2298 -2.4275 2.1221 -2.1959 

250 0 2 129,8153 15,82839 -11,4 021 -13,53581 181.7414 171.9756 170.2751 148.8593 146.0960 

251 0 2,197258 -24,19403 -3,039954 7,26C 175 -0,6626049 -33.8716 -28.0886 -34.4268 -21.1146 -31.4142 

252 A 2,128356 16,00524 2,196642 -2,60 065 2,383517 22.4073 20.6401 24.6277 16.9232 23.4032 

253 B 2,370266 -93,6743 -12,36003 13,54t 093 6,421357 -131.1440 -121.3525 -127.0481 -100.9860 -110.2414 

254 A 2,128357 -270,9601 -33,97857 28,7f 24 28,12136 -379.3441 -356,5144 -357.0207 -304.7609 -305.5836 

255 E 2,370269 25,81331 3,926491 -2,42 908 -2,608474 36.1386 35.3152 35.1716 29.7816 29.5482 

256 E 2,128353 -20,82202 -1,377113 1,41E 296 2,362617 -29.1508 -26.0568 -25.2997 -23.8338 -22.6036 

257 0 1,455902 -11,75289 -1,691422 1,64 767 1,07211 -16.4540 -15.4907 -15.9521 -12.8058 -13.5554 

258 0 1,638038 50,60455 5,317215 -5,67 ~08 -3,735696 70.8464 64.6933 66.2444 56.0071 58.5277 

259 0 2,00164 60,45951 6,495554 -8,59 106 -3,351687 84.6433 76.0690 80.2629 64.6269 71.4420 

260 B 2 50,41587 4,585179 -5,69 ~193 -3,456707 70.5822 63.2760 65.0700 55.3827 58.2979 

261 E 2 -26,02132 -4,814042 4,62 005 2,197121 -36.4298 -35.2304 -37.1704 -27.6240 -30.7763 
262 0 1,236895 23,18255 2,856153 -2,77 2849 -1,819437 32.4556 30.1706 30.9334 25.6424 26.8819 

263 0 1,236898 85,2672 10,11626 -8,45 5432 -8,049355 ! 119.3741 111.7423 112.0672 96.3867 96.9146 

264 E 1,436015 -2,54845 -2,174758 2,18 ~804 -3,341524E-oi -3.5678 -4.7931 -6.5404 -1.3105 -4.1499 

265 E 2,025853 1,414532 0,9672425 -1,4612108 2,661307E-02 1.9803 2.0753 3.2663 0.2803 2.2157 
266 E 1,43664 1,357417 1,477724 -0,36 4146 -0,0086619 1.9004 3.7025 3.9863 1.8953 2.3565 
267 H 2 192,5063 23,7711 -20,3 342 -17,85891 269.5088 252.7506 254.7542 216.4207 219.6765 
268 0 2 74,8564 8,906384 -7,2f 5994 -7,20894 104.7990 98.2491 98.3107 84.8091 84.9093 
269 E 2,585182 -18,38746 -2,35002 5,88P769 -0,8060114 -25.7424 -21.1204 -26.4698 -15.5950 -24.2878 
270 E 2 14,39131 1,825917 -4,5. 5537 0,5968226 20.1478 16.5706 20.6685 12.2993 18.9584 
271 E 2,371141 -17,07024 -2,174479 5,39~088 -0,7151031 -23.8983 -19.6450 -24.5355 -14.5540 -22.5012 
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272  A 2,128356 2,941704 0,2934033 0,9954 78  1,808509 4.7966 5.4463 4.9721 6.02784.1184 
273  B 2,370264 -12,41169 -1,263911 3,878 47  1,401515E-02 -13.8136 -16.9051 -10.4841 -15.5078-17.3764 
274  A 2,128357 -354,8896 -43,23507 39,06S 47  34,06573 -467.7910 -396.6947 -403.1996-496.8454 -463.7881 

1,01913275  -1,321121 -0,9932338 1,482..128  -2,635155E-03E -3.1766 -0.1551 -2.0854-1.8496 -1.9887 

1,236895 85,01176 -8,466276  10,126 84  -8,0545520 111.7721 96.0708 96.6062119.0165 111.4426 

1,236895 23,27443 2,828299 -2,742277  67  -1,8025490 32.5842 31.0126 25.7785 27.000230.2608 

0 1,455898 -34,27955 -4,592454 2,758~ 69 278  4,268545 -47.9914 -45.0686 -39.8459 -37.8826-46.2768 

1,638042 -20,14925279  0 -2,932872 1,143 3,21531282  -24.1591 -21.4656-28.2090 -27.9570 -26.2994 

0 -31,4222280  1,2737 4,889! 23 -4,431805 2,704262 -33.5656 -36.4070-43.9911 -40.8856 -42.6341 
281  B 2,000005 4,790342 -0,2566742 -0,7e2~ P74 0,1565485 5.82365.4630 4.62846.7065 4.7275 
282  E 1,489853 -1,329011 -1,460509 1,212544E-031,113' 83  -2.3235-3.9307 -0.8769-1.8606 -3.0404 
283  E 1,489849 1,279922 1,462158 -O,854e 496  -2,460485E-03 2.26381.15613.87341.7919 3.1917 
284  H 0 279,4199 33,74865 -30,17 38  -24,9659 319.7225391.1879 369.3290 312.9567365.1654 
284  H 2  279,4199 33,74865 -30,17 38  -24,9659 319.7225365,1654 369.3290 312.9567391.1879 

0 -22,22335 • 285  2,473788 -2,164195 3,618 1  0,6972173 -26.8437-29.5730 -23.0461-31.1127 -27.2359 
286  0 2  93,74453 11,20078 -9,514 98  -8,668989 105.7252 106.8241131.2423 122.803£ 123.4795 
287  A 2,128356 37,095 4,454535 -4,714- 97 -0,7709116 45.739151.0245 40.612451.9330 47.8697 
288  B 2,370261 -53,77248 -8,63005 11,431 85  2,111907 -52.9715 -85.0965-75.2815 -85.9840 -73.4455 
289  A 2,128357 -365,7775 -44,32032 41,86( 92  34,01557 -512.0885 -406.6740 -416.8729-476.3568 -482.6331 
290  0 1,455893 12,58667 1,28347 -2,142 03 -0,4146873 15.206617.6213 15.4433 16.8258 12.9601 
291  B 2  40,07605 4,531453 -7,428 03 -1,716988 48.124956.1065 49.3985 53.9680 40.6995 
292  H 2  294,9261 35,59266 -33,20 26  -25,58745 412.8965 384.2994 390.3896 328.5473 338.4440 
293  0 2,473785 -18,75572 -2,215886 3,680~ 17  0,7257851 -26.2580 -22.6713-23.1081 -25.4717 -18.8305 
294  0 2  75,47081 9,402584 -8.5381 23  -8,073086 105.6591 100.3782· 99.1506 86.7661 84.7713 
295  A 2,128356 78,74607 9,570642 -13,10 32  -2,693534 110.2445 99.3265 107.6535 82.2476 95.7790 
296  B 2,370258 -45,94625 -5,630921 9,162' 25  2,154716 -84.3248 -56.8150 -82.4212 -46.0398 -55.1498 
297  A 2,128357 -414,5634 -50,34736 51,581 26  35,89386 -580.3888 -536.7636 -549.3168 -455.5889 -475.9877 
298  0 1,455889 10,45885 1,302118 -2.1531 26  -0,4319863 14.6424 12.9111 14.2884 10.4020 12.6401 
299  B 1,999995 35,10245 3,741526 -5.594~1 -1,777498 49.1434 46.6874 41.683043.6338 36.7209 
300  H 2  307,0399 37,41016 -36,18- 14 -26,20273 429.8559 353.0894399.3568 407.3420 340.1136 
301  0 2,473783 -14,64721 3,633( 56 -2,190304 0,7212994 -20.5061 -18.1747 -20.5041 -17.7341-13.9488 
302  0 2  60,01739 7,561912 -3,510 22  -7,454664 84.0243 81.3115 78.1562 71.2381 66.1108 
303  A 2,128356 115,3507 13,71063 -19,28~9 -4,661902 161.4910 144.9267 156.6283 139.2157120.2006 
304  B 2,370255 -40,1888 -4,544504 6,722 44  2,201584 -56.2643 -50.1196 -53.7365 -41.7592 -47.6368 
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1,99999 

2 

2,47378 

2 

2,128356 

2,370253 

2,128357' 

1,45588 

1,999985 

2 

2,128356 

2,128356 

2,37025 

2,128357 

0,72794 

1,99998 

2 

2,128356 

2,370247 

2,128357 

1,999975 

2,128356 

2,370245 

2,128357 

1,99997 

2,128356 

2,370242 

2,128357 

1,999965 

2,128356 

2,370239 

29,81141 

304,6975 

3,107844 

48,51977 

154,3717 

-43,43177 

-493,093 

-19,66434 

31,06601 

245,4886 

63,22149 

237,9151 

-32,31061 

-532,4484 

1,42678 

24,03227 

245,7045 

277,6258 

25,05945 

-561,498 

-23,22867 

416,2706 

131,3259 

-537,0828 

-114,493 

284,8206 

141,241 

-415,2922 

-123,4227 

145,7524 

148,9032 

-55,50573 

-0,3002363 

-1,602831 
2,751824 

37,05006 

0,4857391 

5,82829 

18,38227 

-5,200089 

-59,64124 

-2,610052 

3,277118 

29,84353 

7,699906 

28,6425 

-4,021047 

-64,35878 

-1,141627E-02 

2,426282 

29,86941 

33,40617 

3,135755 

-67,98792 

-3,470332 

49,95153 

16,311. 

-64,94745! 

-14,63976 I 

33,70783 

17,46516 

-49,82873 

-15,82631 

16,26637 

18,69045 

59,288 7 

-0,5731 8 

1,5828fg 
-3,4647 8 

-37,017 7 

1,0093~ 

-o,78~i44 

-24,677~2 

6,1719 7 

64,693~ 

2,2433 9 

-2,9162~5 

-30,792174 

-6,660389 

-30,84817 

6,7893Z6 

69,585 9 

0,0120125 

-3,558E81 

-30,84.54 

-36,5~ 55 

-0,9083 31 

75,000174 

2,7293 1 

-54,66 23 

-15,78131 

73,266178 

15,337~3 

-37,66118 

-18,~ 99 

57,88(1~9 

17,65!i~3 

-18,22 69 

-20,83l86 

37,83447 

0,7155138 

1,146802 
-1,765525 

-25,26002 

-1,205107 

-6,793002 

-7,811008 

3,389548 

39,82071 

1,986144 

-2,785762 

-19,79362 

-5,834621 

-17,47569 

1,577429 

42,88183 

7,139379E-03 

-1,365489 

-19,79572 

-20,55195 

-2,975797 

44,29491 

2,415866 

-31,36705 

-10,97239 

41,45146 

9,1943 

-21,14803 

-10,98971 

31,28821 

9,344582 

-10,84124 

-11,04193 

-639.1861 

-0.2418 

-11.4838 
41.7360 

426.5765 

4.3510 

67.9277 

216.1204 

-60.8045 

-690.3302 

-27.5301 

43.4924 

343.6840 

88.5101 

333.0811 

-45.2349 

-745.4278 

1.9975 

33.6452 

343.9863 

388.6761 

35.0832 

-786.0972 

-32.5201 

582.7788 

183.8563 

-751.9159 

-160.2902 

398.7488 

197.7374 

-581.4091 

-172.7918 

204.0534 

208.4645 

-589.2524 

-1.1462 

-11.1415 
37.4048 

395.3033 

.5.3141 

66.9230 

194.9154 

. -55.4959 

-635.3824 

-25.9786 

40.1896 

317.7018 

82.8573 

306.6476 

-39.7749 

-686.2435 

1.7035 

29.8738 

317.9616 

357.3220 

34.3619 

-722.5777 

-31.2435 

535.7166 

171.0636 

-689.8019 

-148.5449 

365.5819 

182.8231 

-531.7719 

-159.3015 

186.3517 

191.9175 

. 

-606.4154 

-0.1152 

-11.4904 
38.7642 

404.7091 

3.5425 

62.1146 

208.4089 

-57.7266 

-655.2810 

-26.1844 

40.2940 

326.5011 

83.5179 

317.3456 

-43.9445 

-707.6067 

1.6996 

31.6284 

326.7999 

370.1593 

32.7079 

-747.1423 

-31.4942 

554.3535 

174.9108 

-715.2541 

-153.4598 

378.7988 

188.6417 

-553.0460 

-165.9537 

192.2561 

199.7550 

-498.5519 

-1.1025 

-8.5870 
32.6454 

336.0396 

5.2844 

60.1206 

162.3560 

-46.6869 

-537.4300 

-21.9858 

35.1266 

269.4775 

71.0572 

259.7167 

-31.9571 

-580.6559 

1.7220 

25.4256 

269.6835 

302.2759 

30.4584 

-610.2906 

-26.0615 

453.4383 

145.2309 

-581.7263 

-124.7722 

309.6687 

154.4799 

-448.0198 

-133.0626 

159.3479 

160.9385 

-526.4419 

0.5728 

-9.1539 
34.8544 

351.3240 

2.4056 

52.3070 

184.2829 

-50.3118 

-569.7653 

-22.3202 

35.2963 

283.7764 

72.1307 

277.1010 

-38.7326 

-615.3711 

1.7157 

28.2767 

284.0457 

323.1365 

27.7707 

-650.2082 

-26.4689 

483.7233 

151.4825 

-623.0862 

-132.7589 

331.1462 

163.9352 

-482.5903 

-143.8724 

168.9425 

173.6746 
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339 A 2,128357 -282,9998 -33,48033 40,02084 21,00884 -396.1997 -361.1516 -376.3612 -304.3128 -329.0284 

340 B 1,99996 -128,2533 -16,65378 19,5841 9,270422 -179.5546 -164.8827 -173.1337 -136.7715 -150.1793 

341 A 2,234774 -4,709914 -2,844506 4,208744 -0,1829138 -6.5939 -6.8361 -10.3494 -1.6028 -7.3119 

342 B 2,436566 158,052 20,07834 -23,54918 -11,20332 221.2728 202.9484 212.8251 169.0876 185.1373 

343 A 2,234761 -144,0066 -16,04068 19,81655 10,71352 -201.6092 -182.6198 -189.9022 -155.0667 -166.9007 

344 B 2 -140,8714 -19,02327 23,94284 9,546731 -197.2200 -180.3286 -191.8455 -147.4316 -166.1466 

345 C 2 -6,786986 -2,946467 4,273252 -2,320501 E-02 -9.5018 -9.4401 -12.8773 -4.0624 -9.6478 

346 C 2,828427 5,537468 1,89359 -3,548123 0,0550068 7.7525 6.8362 9.7187 2.9792 7.6633 

347 C 2,128376 3,211518 1,721491 -0,779389 -0,0211804 4.4961 5.9847 6.5913 3.7014 4.6870 

348 C 1,272 -3,474414 -1,391769 2,583569 -1,032473E-02 -4.8642 -4.3293 -6.4044 -1.5065 -4.8786 

349 C 2 -2,813292 -1,567386 1,707134 4,865373E-03 -3.9386 -4.5181 -5.8799 -1.9404 -4.1533 

350 C 2,370229 3,817415 1,811092 -1,96957 -1,061392E-02 5.3444 5.9030 7.4702 2.9260 5.4726 
351 C 2,128376 -0,3845318 4,700138E-02 0,3178014 4,243203E-03 -0.5383 -0.1320 -0.3828 -0.0248 -0.4324 

352 C 0,544 -1,409971 -0,9763894 1,059732 1,638671 E-03 -1.9740 -2.4064 -3.2529 -0.8025 -2.1780 

:eterangan : 

I] Nomer batang 

~] Jenis profil yang dipakai 

3] Panjan 9 batang L (m) 

~] ND = gaya aksial akibat beban mati (kN) 

5] NL = gaya aksial akibat beban hidup (kN) 

;] Nwki =gaya aksial akibat beban angin kiri (kN) 

7] Nwka =gaya aksial akibat beban angin kanan (kN) 

3] Gaya aksial 

3] Nu 1 = 1,4.ND 

~] Nu2 = 1,2ND+1 ,6NL+0,8Nwki 

10] Nu3 = 1,2ND+1 ,6NL+0,8Nwka 

11] Nu4 = 1,2ND+1 ,3Nwki+0,5NL 

i2] Nu5 = 1,2ND+1 ,3Nwka+0,5NL 

!3] Numaks = gayaaksial batang maksimum (kN) 

Notasi Profil: 

A =(H BEAM) 200x 20Ox8x12x13 

B = (IWF) 20Ox100xS,5x8x11 

C =2L 80.80.8 

D =2L 70.70.7 

E = 2L 60.60.6 

F =2L 50.50.5 

H = 2L 90.90.9 

H = 2L 90.90.9 

. 
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TabeI4.5.b Gaya Satang Aksial Kuda-Kuda K1" 

- 'lTIut •.... NQ ..:>= ~... .< ..........".". ...... ; .. .... 
.< NuS Numaksd:.... 

" 
.. 

. 

II .It •••••• . .. (121 U.::.lld..• :. i··: 
1 C 0,544 -1,537722 -0,9767901 1,177316E-Q3 1,060261 -2.1528 -3.4072 -2.5599 -2.3321 -0.9553 -3,4074 
2 c 2 -2,84648 -1,56776 2,837043E-03 1,708396 -3.9851 -5.9219 -4.5575 -4.1960 -1.9787 -5.9219 

3 C 2,370229 3,871294 1,812428 -6,120998E-Q3 -1,973063 5.4198 7.5405 5.9670 5.5438 2.9868 7.5405 

4 C 2,128376 -0,3963231 4,613948E-02 2,600884E-03 0,3194451 -0.5549 -0.3997 -Q.1462 -0.4491 -0.0372 -0.5549 

5 C 1,272 -3,52563 -1,391595 -7,478756E-Q3 2,583133 -4.9359 -6.4633 -4.3908 -4.9363 -1.5685 -6,4633 

6 C 2 -6,906344 -2,9457 -1,362524E-02 4,268354 -9.6689 -13.0116 -9.5860 -9.7782 -4.2116 -13.0116 

7 C 2,828427 5,675235 1,891716 3,044428E-02 -3,534705 7.9453 9.8614 7.0093 7.7957 3.1610 9.8614 

8 C 2,128376 3,39151 1,722213 -1 ,220264E-Q2 -0,7839864 4.7481 6.8156 6.1982 4.9151 3.9117 6;8t~ ..... 

9 B 2 -133,1547 -19,02225 3,852834 27,22815 . -186.4166 -187.1390 -168.4387 -164.2881 -133.9002 ··· ..fslita9tf 
10 A 2,234774 -5,394629 -2,844154 12,76984 -8,698419 -7.5525 -0.8083 -17.9829 8.7052 -19.2036 ·"1a.2Q$$·· 

11 B 2,436566 148,6765 20,07773 -4,494918 -27,432 208.1471 206.9402 188.5906 182.6073 152.7891 20lHll7t 

12 A 2,234761 -134,6622 -16,04063 4,347856 23,48097 -188.5271 -183.7814 -168.4749 -163.9627 -139.0897 -18~.~?71 ... 

13 B 2 -121,5706 -16,65368. 3,73008 22,787 -170.1988 -169.5465 -154.3010 -149.3625 -124.5885 1~17().1~~ 

14 A 2,128356 136,3046 16,26632 8,468497 -34,798 190.8264 196.3664 161.7532 182.7077 126,4613 ···196.~ 

15 B 2,370239 140,6517 18,69053 -4,404641 -24,69232 196.9124 195.1632 178.9330 172.4013 146.0273 I 1l*l.9t?-4 
16 A 2,128357 -265,6899 -33,4803 8,484882 47,2479 -371.9659 -365.6085 -334.5980 -324.5377 -274.1458 ~71;~~/·· 

17 B 2 -117,51 -15,82673 3,74813 20,90095 -164.5140 .. -163.3363 -149.6140 -144.0528 -121.7541 i1~i§14q· . 
18 A 2,128356 267,4112 33,70795 4,329827 -57,81527 374.3757 , 378:2900 328.5739 343.3762 262.5876 ~7li:~ 
19 B 2,370242 134,0129 17,46483 -4,388644 -22,09275 187.6181 185.2483 171.0850 163.8427 140.8273 . .. ·1lij.,~t~f 

20 A 2,128357 -390,9501 -49,82879 12,61442 68,66621 -547.3301 -538.7746 -493.9332 -477.6558 -404.7884 .+~j.i~~1 
21 B 2 -109,4895 -14,63691 3,714283 18,49533 -153.2853 -151.8350 -140.0102 -133.8773 -114.6619 4153.26$3 
22 A 2,128356 391,8707 49,95041 0,2140084 -78,33409' 548.6190 550.3367 487.4982 495.4983 393.3857 ···5!i0;:3~'l 
23 B 2,370245 125,0845 16,31009 -4,386285 -19,59954 175.1183 172.6885 160.5179 152.5543 132.7770 <U!i.1J$3 ..• 

24 A 2,128357 -506,2805 -64,94486 16,71898 87,5442 -708.7927 -698.0732 -641.4130 -618.2744 -526.2016 "'108.7927 

25 B 2 -22,36733 -3,330954 2,058663 2,256997 -31.3143 -30.5234 -30.3647 -25.8300 -25.5722 I" ~31.3143 

26 H 2 235,8948 30,2742 -4,774085 -41,51419 330.2527 327.6932 298.3011 292.0045 244.2424 I 330.2527 

27 A 2,128356 257,5724 32,97392 1,173322 -52,4587 360.6014 362.7838 319.8782 327.0992 257.3775 1362.7838 

28 B 2,370247 23,70792 2,973532 -2,437944 -0,4393478 33.1911 31.2568 32.8557 26.7669 29.3651 I 33.1911 

29 A 2,128357 -529,5275 -67,83561 19,03402 88,85286 -741.3385 -728.7428 -672.8877 -644.6066 -553.8421 -741.3385 
30 D 0,72794 0,592631 -1,135734E-02 5,219466E-03 1,199368E-02 0.8297 0.6972 0.7026 0.7123 0.7211 0.8297 
31 B 2 22,8836 2,564554 0,492868 -5,293036 32.0370 31.9579 27.3292 29.3833 21.8617 32.0370 
32 H 2 235,6832 30,24529 -4,803787 -41,42768 329.9565 327.3693 298.0702 291.6976 244.0865 329.9565' '.' 
33 D 2,128356 60,72553 7,70321 -2,388285 -8,642712 85.0157 83.2851 78.2816 73.6175 65.4867 85.0157 .. -- .. - .. 
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35 I B I 2,37025 I· -30,97114 I -4,187897 I -0,593307 I 8,827928 I -43.3596 I -44.3406 I -36.8037 I -40.0306 I -27.7830 1-4....34tJ6 
36 I A I 2,128357 I -501,2911 I -64,05307 I 19,62541 I 81,54541 I -701.8075 I -688.3339 I -638.7979 I -608.0628 I -527.5668 1-7Q1.8CV$ 

37 I D I 1,45588 I -19,84283 I -2,610515 I 0,8193212 I 2,910808 I -27.7800 I -27.3328 I -25.6596 I -24.0515 1 -21.3326 r~:tlji8oo 

38 I B I 2 I 29,15003 I 3,304376 I -0,5974586 I -4,454583 I 40.8100 I 39.7891 I 36.7034 I 35.8555 I 30.8413 1 4o.~iQb· 
39 I H I 2 I 292,4478 I 37,45424 I -7,049092 I -49,50075 I 409.4269 I 405.2249 I 371.2635 I 360.5007 I 305.3135 I 4()~.4269 

40 I D I 2,47378 I 3,13146 I 0,3904144 I -1,182001 I 1,425616 I 4.3840 I 3.4368 I 5.5229 I 2.4164 I 5.8063 I $,8063 

41 I D I 2 I 46,60663 I 5,733021 I -2,62181 I -3,079016 I 65.2493 I 63.0033 I 62.6376 I 55.3861 I 54.7917 1(6$,2<l\;Q~i 
42 A 2,128356 138,8543 17,82842 4,513728 -34,15253 194.3960 198.7616 167.8286 181.4072 131.1411 

43 B 2,370253 -41,1376 -5,23561 0,7526031 8,027251 -57.5926 -57.1400 -51.3203 -51.0045 -41.5475 

44 A 2,128357 -464,4426 -59,30213 18,9896 74,93742 -650.2196 -637.0228 -592.2646 -562.2957 -489.5635~$Q;Z1~( 

45 D 1,455884 -1,117298 -0,2441357 0,6967516 -0,8143807 -1.5642 -1.1740 -2.3829 -0.5570 -2.5215 

46 D 0,7279356 -9,330755 -1,591399 0,6308533 1,818824 -13.0631 -13.2385 -12.2881 -11,1725 -9.6281 

47 B 2 26,9559 2,788727 -4,237n6E-02 -4,784998 37.7383 36.7751 32.9810 33.6~64 27.5209 

48 H 2 294,6283 37,7374 -7,992282 -48,31998 412.4796 407.5400 375.2778 362.0327 309.6067 

49 D 2,473783 -15,20853 -2,266183 -0,114755 4,437857 -21.2919 -21,9679 -18.3258 -19.5325 -13.6141 

50 D 2 101,8914 13,12865 5,242105 -27,08165 142,6480 147,4692 121.6102 135.6487 93.6279 

51 A 2,128356 -36,51604 -4,587262 0,1266091 8,292105 -51.1225 -51.0576 -44.5252 -45.9483 -35.3331 

52 B 2,370255 -431,0253 -55,1273 18,91873 68,07175 -603.4354 -590.2991 -550.9766 -520.1997 ' -456.3007~Q~;4~ 

53 -430,6261 -55,1273 18,91873 68,07175 -589,8200 -550.4976 -519.7206 -455.8217~Q2;8t~ 

54 9,720737 1,346771 6,601966E-02 -2,6314 13.8725 11.7146 12.4241 8.9174 

55 I B I 2 I 282,0806 I 35,85851 I -8,076226 I -44,67001 I 394.9128 I 389,4094 I 360.1343 I 345.9269 I 298.3550 1(3§4..9j~8> 

56 I H I 2 I -17,94859 I -2,292088 I -0,1195973 I 4,49377 I -25.1280 I -25.3013 I -21.6106 I -22.8398 I -16.8425 li<+i$;3Qt~ 

57 I D J 2,473785 I -17,70911 I -2,292088 I -0,1195973 I 4,49377 I -24.7928 I -25.0140 I -21.3233 I -22.5525 I -16.5551 r}F*~.()t"Q 
58 I D I 2 I 68,02169 I 8,948809 I 5,298534 t -19,43369 I 95.2304 I 100.1829 I 80.3972 I 92.9885 I 60.8366 Ij(jQd~ 

59 68,42091 8,948809 5,298534 -19,43369 100,6620 80,8762 93,4676 61.3157 

60 -42,52927 -5,674949 9,571934E-02 10,72857 -60.0385 -51.5322 -53,7482 -39.9255 

61 I A I 2,128357 I -392,188 I -49,92825 I 18,88194 I 58,90792 I -549.0632 I -535.4052 I -503.3845 I -471.0432 I -419.0094 I ':'549.~2 

62 I D I 1,455893 I 11,29903 I 1,328332 I 7,293629E-02 I -2,614873 I 15.8186 I 15.7425 I 13.5923 I 14.3178 I 10.8237 115.8186·· 

63 I B I 2 I 37,25694 I 4,567141 I -4,252453E-02 I .:.8,711944 I 52,1597 I 51.9817 I 45.0462 I 46.9366 I 35.6664 152.1597 

64 I H I 2 I 267,2581 I 33,95281 I -8,163988 I -40,96501 I 374.1613 I 368.5030 I 342.2622 I 327.0729 I 284.4316 I 374.1613· 

65 I D I 2,473788 I -20,08976 I -2,240171 I -0,123853 I 4,414731 I -28.1257 I -27.7911 I -24.1602 I -25.3888 I -19.4886 r -28.1257 

66 I D I 2 I 89,89336 I 11,28673 I -2,423992 I -13,77356 I 125.8507 I 123.9916 I 114.9120 I 110.3642 I 95.6098 I· 125.850"[ 

67 I A I 2,128356 I 29,91158 I 3,792508 I 5,337912 I -9,601276.1 41.8762 I 46.2322 I 34.2809 1 44.7294 I .. 25.30115 I 4Ei~.32:t""' 
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69 I A I 2,128357 I -346,5082 I -43,86254 I 18,\34502 I 47,77095 I -485.1115 I -470.9139 I -447.7731 1 -413.2426 I -375.6389 1·-485.1115/ 

70 I E I 1,489853 1 -1,339389 1 -1,460589 1 6,949~04E-04 I 1,114236 1 -1.8751 I -3.9437 I -3.0528 I -2.3367 t -0.8891 1~3,9"37.. 

71 I E I 1,489849 I 1,348861 1 1,462266 1 -1,38~175E-03 r-=o:a550895 I' 1.8884 r 3.9572 I 3.2742' I 2.3480 I 1.2381 I ·3.~&12 
72 I 0 I 1,455898 I -34,40757 I -4,578695 1 1,7.3109 I 4,233888 1 -48.1706 1 -47..2445 1 -45.2279 I -41.3514 I -36.0744 I ~J706 

73 1 0 I 1,638042 I -20,32638 I -2,874722 I 1,5~3089 I 1,969464 f -28.4569 I -27.7647 I -27.4156 I -23.8360 I -23.2687 1-2&.45§9 

74 I 0 I 1,2737 I -30,76841 I -4,428381 I 0,8~04352 I 6,088098 I -43.0758 1 -43.3512 I -39.1370 I -38.0697 t -31.2218 1-43.3512>· 

75 1 B I 2 I 3,450672 I -0,2820626 I -9,279P56E-02 I -0,5460086 I 4.8309 I 3.6153 I 3.2527 I 3.8791 I 3.2900 I '4;$391)/ 

76 I 0 I 1,236895 I 81,08608 I 10,17866 I -2,8~3517 I -11,82119 I 113.5205 I 111.3383 

-25.3347 

I 104.1322 I 98.7351 I 87.0251 I>tl~;$~~< 

77 0 1,236895 22,87517 2,902802 -0,3 23313 -3,848315. 32.0252 31.8448 29.0160 28.4956 23.8988 

78 E 1,01913 -1,329643 -0,9932305 ·1,640 34E-03 1,481991 -1.8615 -3.1861 -1.9991 -2.0943 -0.1656 

79 H 2 185,172 23,87145 -5,9 8943 -27,78913 259.2408 255.6176 238.1694 226.3695 198.0163 >~59;24Pa· 

80 7.1,42823 8,93233 -10,64747 98.2670 91.4876 87.3548 76.3383$9:;~£l$<> 

82 

81 

E 2 13,4097 

-17,11728 -2,436229 

1,891832 0,85 6331 -4,982523 18.7736 

6,463793 

19.8007 15.1326 18.1460 

-19.2677 -23.2149 -13.3559 

10.5603 I ··1~;@Q7 

83 E 2,371141 -15,89725 -2,25311 -1,0 5949 5,939381 -22.2562 -23.4944 -17.9302 -21.5240 -12.4821 l/f~3;~~ .. 
84 A 2,128356 -2,152085 -0,3355007 6,218742 -2,933243 -3.0129 1.9197 -5.4659 5.4381 -6.5635 

85 B 2,370264 -10,77531 -1,240013 0,21 "9273 3,677917 -15.0854 -14.7441 -11.9721 -13.2736 -8.7691 

86 

I 87 

88 

A 

E 

E 

2,128357 

1,436015 

2,025853 

-336,7559 

-2,578774 

1,442224 

-42,80178 18,/1517 45,14977 -471.4583' 

-2,174707 -1,943 84E-03 2,180179 -3.6103 

0,9668346 1,486' 48E-02 -1,456619 2.0191 

-457.6178 -436.4701 -401.1782 

-6.5756 -4.8299 -4.1844 

3.2895 2.1123 22334 

-366.8133 .. 

-1.3476~.J 
0.3205 ~... ,•.. 

89 E 1,43664 1,363999 1,47785 -4,938 76E-03 -0,365004 1.9096 3.9974 3.7094 2.3693 1.9012 

90 22,76095 2,931025 -3,885814 31.7481 28.8941 28.3648 23.7471 

91 81,35606 10,16835 -11,80854 111.6479 104.4498 99.0573 87.3603 ·113.8~5i. 
92 1 0 1 1,455902 I -11,6419 I -1,735399 I 0,18.0788 I 2,307234 I -16.2987 I -16.5997 I -14.9011 I -14.5987 I -11.8386 ~16.5991 

93 I 0 11,638038 I 48,02897 I 5,339386 I -1,3~4155 I -7,287568 I 67.2406 I 65.0945 I 60.3477 I 58.5441 I 50.8306 67:2406 

94 I 0 I 2,00164 I 57,27255 1 6,560025 I -0,80~5116 I -10,50064 I 80.1816 I 78.5787 I 70.8226 I 70.9599 I 58.3562 80.1816 

95 I B I 2 I 45,9338 1 4,434566 1 -0,6'118138 I -7,409381 I 64.3073 I 61.6734 I 56.2884 I 56.4563 I 47.7056 64.3073 
96 I E I 2 I -26,0828 I -4,917416 I 1,30~882 1 5,088351 '-36.5159 I -38.1257 I -35.0965 I -32.0656 I -27.1432 -33.1257 
97 1 0 I 2 I 203,4503 I 26,23289 I -6,2~3245 I -30,92364 I 284.8304 I 281.1264 I 261.3741 I 249.1536 I 217.0561 284.8304 
98 I E I 2,473793 I -0,1650001 I -0,7111319 I -1,0117443 I 2,393394 I -0.2310 I -2.1498 I 0.5789 I -1.8762 I 2.5578 2.5578 
99 I 0 I 2 I 124,2173 1 15,85549 1 -4,5~289 I -17,12004 1 173.9042 I 170.8272 I 160.7335 I 151.1347 I 134.7325 -173.9042 
100 I 0 1 2,197258 I -24,44518 I -3,303763 I 0,28~353 I 7,035649 I -34.2233 I -34.3909 I -28.9917 I -30.6135 I -21.8398 -34.390g.... 

101 I A 1 2,128356 1 12,62867 1 1,845834 I 6,18~065 1-6,522616 I 17.6801 I 23.05.58 I 12.8896 I 24.1179- I. 7.5979 24.11.79"'. 
....... 
W 
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2,473801 -9,603554 -0,6793834 2,3( 3334  -1,037187 -13.2123-10.7686 -13.4410 -8.8696-13.4450 
146,83662  17,63151 -17, 4151  -11.12691 190.7011 195.5128 162.7357 170.5547205.5712 

2,197258 -35,32271 -4,61868 10, 7445  -2,548492 -48.0096-30.6898-41.1576 -51.8159-49.4518 
2,128412 5,089944 0,5063976 0.6054344207  E -1.1 5685  7.4025 4.8977 7.14827.1259 6.0176 

-30,7166 -4,012898 6,9~ 6519 208  2,197236 0.86980070 -29.8229 -37.7356-37.7153 -42.5847-43.0032 

2,128356 -128,9617209  -15,79123 11,1 7645  17,62229A -147.3403 -139.7407-165.9222-180.5464 -170.5988 

2,370274 -51,79768 -6,307732210  B 7,7 063 4,079718 -55.1963 -60.0074-72.5168 -68.9858-66.0251 

211  2,128357 -108,4626 -12,74826 9,6 13,41458A 012 -119.0903-139.8207 -123.9581-151.8476 -142.8162 

2,370249212  E -14,03865 -1,599618 .1,2367032~ 1562  -14.3422 -16.0385-18.4164-19.6541 -17.3725 

213  E 2,128353 -6,299202 0.9860902-0,3921781 -6.47320,23 ~817 -7.3977 -7.4521-8.8189 -8.0001 
1,455916 5,254223214  E 0,4128951 -1.31 ~049 0,599604 7.29107.4454 4.73577.3559 5.8729 

215  E 1,637965 -3,404749 -0,3905406 0,8 117  -0,4688185 -3.1484 -4.8904-5.0856-4.0136-4.7666 
216  B 2  43,69072 5,000308 -3,861229 48.3459 49.909457.3404-5, /639 61.1670 56.3782 
217  E 2  9,409122 -~,0429780,3501157 2,8m 93E-02 11.5034 10.110111.016713.1728 11.8742 
218  0 207,40042  24,88174 -18, 9762  -20,93023 234.1121236.8844273.6532 271.94712'90.3606 
219  E 2,473798 -6,877712 -0,7133858 -~,0086422,3. 9846  -5.5811 -9.9212-7.5308 -10.2016-9.6288 
220  0 2  138,8573 -15, 4638 17,04902 -' 1,94465 184.3515 155.3330 159.6252194.4002 181.7101 
221  0 2,197258 -30,09711 -4,092608 -f ,9207479,6 ~88 -44.2013 -25.6778 -40.6598-42.1360 -34.9816 
222  2,128393E 3,581432 0,5023251 -1,1 3783  0,6103936 3.0880 5.34245.0140 4.2024 5.5898 
223  0 2,197236 -34,40197 -4,536211 0,23805448,1~ ~361 -48.1628 -42.0392 -48.3499 -32.9862 -43.2410 
224  A 2,128356 -83,98901 -10,39657 13,533876,~ 19293  -117.5846 -112.4379 -106.5942 -97.8870 -88.3911 
225  B 2,370272 -48,58153 -5,816222 4,4127765,91:S215 -68.0141 -62.8204 -64.0736 -53.4330 -55.4693 
226  A 2,128357 -148,9494 -17,95451 16,6437315,~ 12255  -208.5292 -195.2085 -194.1515 -167.7972 -166.0797 
227  2,370255E -7,778964 -0,6641612 1,61 ~18 0,5764289 -10.8905 -7.4872 -8.9175-9.0561 -9.9363 
228  E 2,128353 -18,96169 1,74 ~967-1,828938 2,097028 -26.5464 -24.2620 -24.0027 -21.3636 -20.9424 
229  E 1,455911 3,561733 0,422426 -1,3 3942  0,5921984 4.9864 2.6992 5.25523.8508 5.4237 
230  E 1,63791 i -2,29479 -0,3914376 0,87 9566  -0,4694846 -3.2127 -3.5598-2.6817 -3.7556 -1.8146 
231  B 2,00002 ~ 45,73854 5,458881 -4,6 935  -4,409227 64.0340 59.8690 60.0931 51.5195 51.8837 
232  E 2  2,819518 -0,4400752 0,75 5898  -0,4853356 3.9473 3.2870 2.2910 4.1509 2.5324 
233  0 2  210,6747 25,49012 -20,1 1453  -20,13274 294.9446 238.6258 239.3821277.0222 277.4876 
234  E 2,473795 -3,82094 -0,7141439 2,3312548 -1,009903 -5.3493 -3.8617 ~.5357 -1.9099 ~.2551 

235  0 2  133,111 16,44133 -13: 3189  -12,74103 151.3905 Ii, 1:1 :tSflliIBi'l',i",'Ui'l186.3554 175.3738 175.8465 150.6224 
236  0 2,197258 -26,40336 -3,5689 8,43~206 -1,288788 -36.9647 -30.6477 -38.4253 -22.5053 -35.1439 
237  E 2,128374 2,154756 0,5076209 -1,1~6665 0,6051214 3.0167 2.4966 3.8820 1.3749 3.6262 
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103 I A I 2,128357 I -257,324 I -33,60015 I 16,~3916 I 32,5463 I -360.2536 t -349.2377 I -336.5120 I -303.9580 I -283.2787 1· •.··-360.2536

104 I E I 2,370269 I 26,12592 I 4,049037 I -1,545107 I -2,982879 I 36.5763 I 36.5935 I 35.4433 I 31.3670 I 29.4979 1~;5~35

105 I E I 2,128353 I -20,98245 I -1,48756 I 1,3$644 I 1,918331 '-29.3754 I -26.4401 I -26.0244 I -24.1045 I -23.4289 I >\~2$;3754

106 I E I 1,455907 I 1,481842 I 0,4304962 I 0,59~7528 I -1,423525 I 2.0746 I 2.9444 I 1.3282 I 2.7692 I 0.1429 I ···2.9444

107 I E I 1,637855 I -0,8362727 I -0,3612345 I -O,88~9732 I 1,157614 I -1.1708 I -2.2935 I -0.6554 I -2.3411 I 0.3208 I 2.3411

108 I B I 2,000015 I 51,73708 I 6,430399 I -3,5~7669 I -5,388546 I 72.4319 I 69.5270 I 68.0623 I 60.6747 I 58.2946 I 12.4319

109 I E I 2,000007 I -7,888512 I -2,086143 I 8,161~98E-02 I 2,691231 I -11.0439 I -12.7387 I -10.6511 -10.4032 -7.0107 <f1Z;7387

284.1990 I 278.9580 261.4425 247.2448 218.7822

116 -34,66791 -4,478771 -1,44928 -41.2863 -49.9269 -31.6839 -45.7249

117 -49,81535 -6,458246 7,042235 -67.8166 -64.4778 -59.2782 -53.8526

118 I A I 2,128357 I -188,1585 I -24,02022 I 12,~284 I 23,34569 I -263.4219 I -254.1083 I -245.5460 I -221.3646 I -207.4509

119 I E I 2,370262 I 6,597227 I 1,290642 I -O,09n812 I -0,6161786 I 9.2361 I 9.9035 I 9.4888 I 8.4349 I 7.7610

120 I E I 2,128353 I -27,02696 I -2,652566 I 1,48~03 I 3,221055 I -37.8377 I -35.4857 I -34.0996 I -31.8237 I -29.5713

121 I E I 1,455911 I 3,391677 I 0,4416778 1 0,596\4264 I -1,440324 I 4.7483 1 5.2538 1 3.6244 I 5.0662 I 2.4184

122 E 1,63791 -2,052111 -0,3655713 1,163592 -2.8730 -3.7601 -2.1166 -3.8033 -1.1326

123 B 2,00002 42,86927 5,334835 -5,72954 60.0170 58.0445 55.3952 50.9672 46.6621

124 E 2 1,61247 -0,5859427 0,7797773 2.2575 0.8423 1.6213 1.3899 2.6557

125 0 2 199,7644 24,99027 -26,92923 279.6702 273.4072 258.1583 241.9838 217.2044

126 I E I 2,473798 I -6,749543 1 -0,7461051 I -1,01~519 I 2,44118 I -9.4494 I -10.1040 I -7.3403 I -9.7901 I -5.2990 1< cc+1QI1Q4Q~-

127 I 0 I 2 t 133,2415 I 17,12873 1 -2,871222 I -21,1566 I 186.5381 I 184.9988 I 170.3705 I 164.7216 I 140.9506 Idst!;~r

128 1 D I 2,197258 I -29,68459 I -4,287027 I -2,101935 I 10,15933 1 -41.5584 I -44.1623 I -34.3533 I -40.4975 I -24.5579 1>"«.1623

129 I E I 2,128393 I 3,29458 I 0,4686075 I 1,156.216 1 -1,500003 I 4.6124 I 5.6282 I 3.5033 I 5.6909 I 2.2378 IS.!i9Q9!
130 1 D I 2,197236 I -34,25912 I -4,718475 I 1,7441416E-02 I 8,545403 I -47.9628 I -48.6466 I -41.8242 I -43.4475 I .-32.3612 l-4ft6466

131 1 A I 2,128356 I -80,33102 I -10,41329 I 11,99~86 I 4,997236 I -112.4634 I -103.4594 I -109.0607 I -86.0054 I -95.1075 I "112.4634

132 I B I 2,370272 I -45,88603 1 -5,705052 I 2,572~24 I 7,020178 I -64.2404 I -62.1335 I -58.5752 I -54.5717 I -48.7895 1-'642404

133 I A I 2,128357 I -139,8238 I -17,58349 I 10,191709 I 16,28561 I -195.7533 I -187.7645 I -182.8937 1 -163.3241 I -155.4090 I -195.7533

134 I E I 2,370255 I -6,245206 1 -0,4910033 I O,230:l809 I 1,652753 I -8.7433' -8.0955 I -6.9577 I -7.4403 1 -5.5912 1 -8.7433

135 I E I 2,128353 I -21,51373 I -2,214468 I 1,2821342 I 2,482873 I -30.1192 I -28.3338 I -27.3733 I -25.2567 I -23.6960 I -30.1194.--
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137 I E I 1,637965 I -3,209249

138 I B I 2,000025 I 41,40756

139 I E I 1,999982 I 9,497067

140 I 0 I 2 I 193,9492

141 I E I 2,473801 I -9,567071

142 I 0 I 2 I 141,3175

143 0 2,197258 -34,67255

14-4 E 2,128412 4,862516

145 0 2,197236 -30,8732

146 I A I 2,128356 1 -122,8031

147 I B I 2,370274 I -47,51785

148 I A I 2,128357 I -101,7261

149 I E I 2,370249 I -8,218976

150 I E I 2,128353 I -13,41059

151 I E I 1,45592 I -18,61281

152 0 1,63802 16,97574

153 0 1,5997 38,52491

154 0 1,5997 34,70442

155 0 1,714 42,29488

156 I B I 2 I 49,40062

157 9,600764

158 45,19913

159 I E I 1,236902 I 45,11594

160 I E I 1,292585 I 10,08047

161 I E I 1,292585 I 10,16222

162 I E I 1,280531 I -0,2646117

163 I E I 1,280531 I 8,429894E-02

164 I E I 1,280531 I 7,144837

165 I E I 1,280531 I 7,352495

166 I E I 1,316985 I -3,409295

167 I E I 1,316985 I -3,356293

168 I A I 1,064178 I -103,5648

169 I B I 1,91747 I -40,41283.

O'43223"~'~;PF~ ~ i I ~ Ii I I 4 I II

5,489117 I -4,9~9419 I -5,188114 I 69.1E

0,4099624 -1,168331 I 13.4-

5,591866 -7,072699 I 63.2,

5,552536 I -4,6~5225 I -2,93635 I 63.1E

1,085203 I 2,5$3831 I -3,689137 I 14.1 i

1,054329 I -2,~509 I 1,78816 I 14.Z

-0,1458034 I 0,77~0606 I -0,4494248 I -0.3.

-0,1330833 I -o,4Q21844 I 0,7037904 I 0.11

0,841677 I -O,1~8083 I -1,380115 I 10.0.

0,844495 I -1,3~3641 I -0,2191253 I 10.2~

-0,5199481 I 0,97126601 I -0,1307631 I -4.7~

-0,5454499 I -3,1 ~7C'663 I 1,083827 I -4.6t

-13,42026 I 1M1793 I 11 ,66698 I -144.9~

-5,035728 I 3,5~5332 .1. 5,014672. I -56.5~ ... .
_1""",__ ,_ -.-.-.-.-

§~a~i

t&.~12f···

15;3121

. -0.9147

0.9491)'·
10.0028

10.2935

-5.0277

-5.0579

-144199ffi'

.5():5.~0. .
" 0'1

.. __'~_-._~.. ·~~,~·I I--c---~.



I,

..
BIG CPfcifijf'>i:TfM!

"!"""~:. ~:.,',:\ I\tWkic ~liliillliilr' cc_cNU:nIakS, [1] 'b15. :<":,,:: ,S'M\;,:(,;::",':::c:i: ,,:/ .""""'""':'

170 A 1,064178 -82,35432 -10,04618 6,324447 8,453111 -115.2960 -109.8395 -108.1366 -95.6265 -92.8592 -115.2960

171 E 1,917419 -16,56229 -2,086749 1,436907 1,731394 -23.1872 -22.0640 -21.8284 -19.0501 -18.6673- -23.1872

172 E 1,064188 -1,080129 0,3282935 -0,2157249 -0,0806342 -1.5122 -0.9435 -0.8354 -1.4125 -1.2368 1.5122

173 D 2 149,4129 19,22968 -9,066311 -17,21675 209.1781 202.8099 196.2896 177.1241 166.5285 209.1781

174 D 2 65,45324 8,047462 -3,28812 -7,23219 91.6345 88.7893 85.6341 78.2931 73.1658 91.6345

175 E 2 -30,86611 -4,07294 3,786011 3,869678 -43.2126 -40.5272 -40.4603 -34.1540 -34.0452 -43.2126

176 E 2 -5,610297 -0,553369 0,420701 0,5293875 -7.8544 -7.2812 -7.1942 ~.4621 -6.3208 -7:8544

177 E 2 -3,365325 -0,2797302 0,2878452 0,288199 -4.7115 -4.2557 -4.2554 -3.8041 -3.8036 ,',":' --4l1115 ","','
178 E 2 -53,6817 -6,630315 5,331462 6,179926 -75.1544 -70.7614 -70.0826 -60.8023 -59.6993 ,
179 B 2 18,75753 1,728478 -1,447796 -2,051667, 26.2605 24.1164 23.6333 21.4911 20.7061 \262605'
180 E 2 -2,487321 -1,012074 1,056224E-02 1,315715E-02 -3.4822 -4.5957 -4.5936 -3.4771 -3.4737 li~
181 E 1,236902 45,19913 5,591866 -4,643188 -2,97439 63.2788 59.4714 60.8064 50.9987 53.1682 1~3~\

182 E 1,236902 45,11594 5,552536 -0,5218214 -7,039754 63.1623 62.6057 57.3914 56.2370 47.7637 ""'6~;1~

183 E 1,292585 10,17945 1,085203 -2,884773 1,759466 14.2512 11.6438 15.3592 9.0077 15.0452 l$,~(

184 E 1,292585 10,06324 1,054329 2,583746 -3,660676 14.0885 15.8298 10.8343 15.9619 7.8442 1$'.~j~; ,
185 E 1,280531 -0,2646117 -0,1458034 -0,3909569 0,7155927 -0.3705 -0.8636 0.0217 -0.8987 0.5398 2(J;~f>

186 E 1,280531 8,429894E-02 -0,1330833 0,7631032 -0,4614972 0.1180 0.4987 -0.4810 1.0267 -0.5653 \

187 E 1,280531 7,048173 0,841677 -1,299839 -0,2183592 9.8674 8.7646 9.6298 7.1889 8.5948

188 E 1,280531 7,449159 0,844495 -0,1381308 -1,384636 10.4288 10.1797 9.1825 9.1817 7.5612
,

189 E 1,316985 -3,409295 -0,5199487 -0,21699 1,058887 -4.7730 -5.0967 -4.0760 -4.6332 -2.9746
e-

190 E 1,316985 -3,356293 -0,5454499 0,9940416 -0,1072804 -4.6988 -4.1050 -4.9861 -3.0080 -4.4397
,,,,",',; !,"',

1,064178 -103,7644 -13,42026 10,25676 12,02815
:.;.:.:-:.:.;.;.:-".:.:.-.:...... -:-:'-:.:

191 A -145.2702 -137.7843 -136.3672 -117.8936 -115.5908 :n~~

192 B 1,91747 -40,03531 -5,035728 4,289756 4,290248 -56.0494 -52.6677 -52.6673 -44.9836 -44.9829 -'$f:i;~? '
193 A 1,064178 -82,5~393 -10,04618 6,414413 8,363145 -115.5755 -110.0071 -108.4481 -95.7491 -93.2157 :", ...lj~;~
194 E 1,917419 -16,67204 -2,086749 1,344219 1,824082 -23.3409 -22.2699 -21.8860 -19.3023 -18.6785 -23.•
195 E 1,064188 -1,080129 0,3282935 -0,2165972 -7,976193E-02 -1.5122 -0.9442 -0.8347 -1.4136 -12357 J'5122 "
196 E 1,45592 -18,61281 -2,821379 1,299805 2,300921 -26.0579 -25.8097 -25.0088 -22.0563 -20.7549 -'26.@9"
197 D 1,63802 16,7063 1,760496 -1,721024 -1,937469 23.3888 21.4875 21.3144 18.6905 18.4091 2~;_",

198 0 1,5997 38,52491 4,434846 -3,16671 -4,895464 53.9349 50.7923 49.4093 44.3306 42.0832 53,9349
199 0 1,5997 34,70442 3,827451 -1,378725 -5,049147 48.5862 46.2662 43.7299 41.1167 36.9951 48.5862
200 0 1,714 42,01294 4,690707 -1,319966 -6,602239 58.8181 56.4647 52.6389 50.3949 44.1780 58.8181
201 B 2 48,93911 5,489117 -4,199301 c5,918231 68.5148 64.1501 62.7749 56.0124 53.7778 68.5148
202 E 2 9,600764 0,4099624 -0,9067219 -1,233961 13.4411 11.4515 11.1897 10.5472 10.1217 13.4411-

203 0 2 193,9492 24,35208 -14,76089 -18,83198 271.5289 ',. 259.8937-. .. 256.6368 .225.7259 220.4335 271.5289

TabeI4.5.b Laniuta
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i
I
I
".

". '.. 48.22$16

-10,07936 176.1370 179.2323' 150.3212 155.351018tf$~8F

-1,770707 -34.6183 -43.8973 -24.9885 -40.0669

-18,6$992 I -17,29723 I 284.1990 I 269.6392 I 270.7613 I 232.1017 I 233.9252 I 284.1990

-4,25.588 I -3,892913 I 60.0170 I 56.5752 I 56.8645 I 48.5796 I 49.0498 I 60,0170

1,85~091 I 1,912123 I -30.2424 I -27.9827 I -27.9355 I -24.6203 I -24.5435 I ·...3Q.2424

13,56388 -186.0661 -185.5501 -160.2649 -159.4263-1~;3122

0,4188766 -6.9240 -7.7603 -5.6517 -7.0107

5,60$391 I 3,984111 I -64.2404 I -59.7046 I -61.0040 I -50.6249 I -52.7364 1$4:2464

-1,41~553 I 0,5696557 I 4.9947 I 3.8570 I 5.4436 I 2.6644 I 5.2425 I 5.4436

7,46~195 I 10,67654 I -142.9754 I -136.4708 I -133.8994 I -119.0652 I -114.8866 I ,142.9754

2,40Q198 t -0,9710985 I -5.3073 I -3.8239 I -6.5210 I -1.8023 I -6.1850 I' -6.5210

-11,9$174 I -10,84766 I 178.4601 I 169.7720 I 170.6792 I 145.6369 I 147.1112 I 178.4601

7,3,*323 I 3,541709 I -66.5250 I -60.8697 I -63.9118 I -50.5125 I -55.4559 I -66.5250

10,~516 I 15,65032 I -171.9243 I -164.2904 I -159.9714 I -141.8891 I -134.8708 I -171.9243

2,391514 I -0;9698524 I -9.6957 I -7.5863 I -10.2802 I -5.5669 I -9.9445 li~1()~8Q2

1,93~867 I 0,6218804 I -11.2913 I -9.7660 I -10.8196 I -7.6699 I -9.3820 1(~11;291~

8,73q061 I -1,036082 I -36.8066 I -30.6414 I -38.4543 I -22.0985 I -34.7944 I -38.4543::"

7,1~1514 I 1,048468 I -43.0129 I -37.9149 I -42.7973 I -29.6862 I -37.6202 I -43.0129

-1,05~544 0,7097573 4.6124 3.8604 5.2711 2.8182 5.1105

8,24 755 0,3140909 -47.7532 -41.8819 -48.2296 -32.5672 -42.8823

5,04~08 11,95289 -112.4634 -109.0239 -103.4962 -95.0477 -86.0651

O,818~525 I -0,5460318 I -2.8730 I -2.3924 I -3.4843 I -1.5808 I -3.3552 I -3A843

0,9381508 I -0,3529084 I 1.9191 I 1.4584 I 0.4251 I 2.5723 I 0.8932 I 2.5723

-4,7417956 I -3,502429 I 57.9706 I 53.7451 I 54.7415 I 45.9712 I 47.5904 Li 57:~7()6

-16,713078 I -18,06661 I 279.6702 I 266.3171 I 265.2484 I 230.4624 I 228.7258 1- 279.6702

10,$579 I -2,501521 I -48.5416 I -40.5118 I -51.2536 I -29.7927 I -47.2482 r -512536

-1,4q6505 I 0,5759287 I 7.4334 I 5.9378 I 7.5238 I 4.7591 I 7.3363 1-7.5238

0,18E\4779 I -0,9859054 I 12.9575 I 11.7454 I 10.8075 I 11.5019 I 9.9778 I j2.9575

O,8n0812 I -0,5453709 I -4.4929 I -3.7810 I -4.8709 I -2.9712 I -4.7424 L -4.S7()9

-1M9792 I -9,292569 I 197.8445 I 185.2430 I 190.5273 I 157.7826 I 166.3695 I J97;8445

-1,0&5097 I 0,7053361 I 6.8075 I 5.7472 I 7.1556 I 4.6997 I 6.9883 I 7,1556

0,7818569 I 1,272861 I -18.7748 I -17.4156 I -17.0228 I -15.6852 I -15.0469 1( ...18)'7748

Tabel 4.5.b Lanjutan

BIBIG) JXprofll): ,'" IVJ!j];-204 E 2,473801 -9,743022 -0,7123458
205 0 2 141,3175 17,73772

206 D 2,197258 -34,67255 -4,778357

207 E 2,128412 4,862516 0,4726809

208 D 2,197236 -30,72353 -4,22991

209 A 2,128356 -122,8031 -15,70495

210 B 2,370274 -47,51785 -6,077353

211 A 2,128357 -102,1253 -12,4314

212 E 2,370249 -8,065247 -1,024244

213 E 2,128353 -13,41059 -1,21775

214 E 1,455916 5,309542 0,4322385

215 E 1,637965 -3,209249 -0,364709

216 B 2 41,40756 4,908996

217 E 2 9,255364 0,3060934

218 D 2 199.7644 24,99027

219 E 2,473798 -6,925493 -0,7461051

220 D 2 133,2415 17,12873

221 D 2,197258 -29,68459 -4,287027

222 E 2,128393 3,29458 0,4686075

223 D 2,197236 -34,10946 -4,718475

224 A 2,128356 -80,33102 -10,41329

225 B 2,370272 -45,88603 -5,705052

226 A 2,128357 -140,223 -17,58349

227 E 2,370255 -6,091475 -0,4910033

228 E 2,128353 -21,6017 -2,214468

229 E 1,455911 3,567628 0,4416778

230 E 1,63791 -2,052111 -0,3655713

231 B 2,00002 42,86927 5,334835

232 E 2 1,370766 -0,5859427

233 D 2 202,9993 25,62496

234 E 2,473795 -3,790918 -0,746872

235 D 2 127,4715 16,49473

236 D 2,197258 -26,29041 -3,79809
2::17 1= ? 1?A374 1,805094 .0,4739887

'-~.._ ~~~ ·II---~~-~·



Tabel 4.S.b Lanjutan

BTG Numaks
[11
238 0 2,197236 -35,95396 -51.8165

239 I . A I 2,128356 I -34,66791 I -4,478171 I 0,2~53035 I 7,66693 I -48.5351 I -48.5793 I -42.6340 I -43.5350 I -33.8739 I -48.5793

240 I B I 2,370269 I -49,81535 I -6,458246 I 5~589 I 4,643356 I -69.7415 I -65.8975 I -66.3969 I -56.1597 I -56.9712 I -69.7415

241 I A I 2,128357 I -188,5578 I -24,02022 I 18,~3654 I 17,45199 I -263.9809 I -249.8725 I -250.7401 I -214.1820 I -215.5919 1 -263.9809

242 1 E I 2,370262 I 6,750958 I 1,290642 I -0,4747714 I -0,2391884 I 9.4513 1 9.7864 I 9.9748 1 8.1293 I 8.4355 I 9.9748

243 I E I 2,128353 I -27,11493 I -2,652566 I 2,4122333 I 2,287124 I -37.9609 I -34.8442 I -34.9523 I -30.7152 I -30.8909 I ~37.9609

244 1 E I 1,455907 I 1,657792 I 0,4304962 I -1,4100738 I 0,5739661 I 2.3209 I 1.5576 I 3.1373 1 0.3836 I 2.9508 13.1373

245 I E I 1,637855 I -0,8362727 I -0,3612345 I 0,8~59111 I -0,5482703 I -1.1708 I -0.9288 I -2.0201 I -0.1235 I -1.8969 I ,2.0201

246 I B I 2 1 51,73708 I 6,430399 I -3,4~3 I -5,479571 I 72.4319 I 69.5998 I 67.9895 I 60.7931 I 58.1763 17~;J~1~

247 I E I 2 I -8,130217 I -2,086143 I 2,512376 I 0,2004733. I -11.3823 I -11.0362 I -12.9337 I -7.4552 I -10.5387 1)0.1~;~~~1····

248 I 0 1 2 I 203,4503 I 26,23289 I -20,~031 I -16,51658 I 284.8304 I 269.6007 I 212.8997 I 230.4244 I 235.7853 li<?~~.~~~

249 I E I 2,473793 I -0,3409494 I -0,7111319 I 2,3$2776 I -0,986825 I -0.4773 I 0.3433 I -2.3364 I 2.3069 I -2.0476 1."2.$~

250 I 0 I 2 I 124,2173 I 15,85549 I -10,P0816 I -11,61476 I 173.~042 I 166.4230 I 165.1377 I 143.9779 I 141.8893 ET1'73;964.2..·
."" "--"...","..-... '.. '-'.

251 I 0 I 2,197258 I -24,44518 I -3,303763 I 7~961 I -0,307325 r =34.2233 r -28.5165 I -34.8661 1~1-:O676- r - =3~3856- 1"3'J;~~t

252 I A I 2,128356 I 12,62867 I 1,845834 I -2,$9623 I 2,232073 I 17.6801 I 16.0520 I 19.8934 I 12.7368 I 18.9790 rj~;&~~

253 I B I 2,370266 I -88,8391 1 -12,30054 1 12,19158 I 5,458482 I -124.3747 I -116.0545 I -121.9210 I -96.1281 I -105.6612 Fi~f24;31~'7

I 254 A 2,128357 -257,7233 -33,60015 25, 2474 23,76071 -360.8126 -342.6884 -344.0196 -293.0159 -295.1791i+a§Q;ij1~?

255 E 2,370269 26,12592 4,049037 -2,2 3117 -2,284869 36.5763 36.0351 36.0017 30.4596 30.4053 Ii
256 E 2,128353 -21,07043 -1,48756 1,2 7616 2,069358 -29.4986 -26.6665 -26.0091 -24.4064 -23.3381"2~;"~~

257 I 0 I 1,455902 I -11,40241 I -1,735399 I 1,~8905 I 0,9224069 I -15.9634 I -15.2044 I -15.7216 I -12.5110 I -13.3515 r+t5"~

258 48,02897 5,339386 -3,282097 61.8901 63;5521 53.3369 56.0377§7iZJQ$

259 57,27255 6,560025 -2,945688 72.5347 76.8665 61.1385 68.1777

260 45,9338 4,434566 -2,885489 58.0542 59.9075 50.5752 53.5867

261 -26,32451 -4,917416 1,924569 -35.8.847 -37.9176 -28.2428 -31.5462

262 I 0 I 1,236895 I 22,6412 I 2,931025 I -2,6~041 I -1,56612 I 31.6977 I 29.7486 I 30.6062 I 25.2055 I 26.5990

263 I D I 1,236898 I 81,47581 I 10,16835 I -7,6~8459 I -6,950941 I 114.0661 I 107.9056 I 108.4796 I 92.8862 I 93.8189

264 I E I 1,436015 I -2,578774 I -2,174707 I 2,18~137 I -2.901605E-03 I -3.6103 I -4.8292 I -6.5764 I -1.3464 I -4.1857

265 I E I 2,025853 I 1,442224 I 0,9668346 I -1,4~4845 I 2,309039E-02 I 2.0191 I 2.1057 I 3.2961 I 0.3098 I 2.2441

266 I E I 1,43664 I 1,363999 I 1,47785 I -0,36~4361 I -7,506741E-03 I 1.9096 I 3.7114 I 3.9954 I 1.9046 I 2.3660

267 I H I 2 I 185,172 I 23,87145 I -18A1075 I -15,25733 I 259.2408 I 245.5921 I 248.1949 I 210.0782 I 214.3076

268 I D I 2 I 71,42823 I 8,93233 I -6,5$714 I -6,224046 I 99.9995 I 94.7282 I 95.0264 I 81.6043 I 82.0888

269 I E I 2,585182 I -17,11728 I -2,436229 I 6,04~094 I -0,7053272 I -23.9642 I -19.5994 I -25.0030 I -13.8950 I -22.6758

270 I E I 2 I 13,4097 I 1,891832 I -4,6$287 I 0,5229192 I 18.7736 I 15.3963 I 19.5370 I 10.9888 I 17.7174

271 I E I 2,371141 I -15,89725 I -2,25311 I 5,54~789 .. I -),6263579. I -22.2562 I -18.2418 I -23.1828 I -12.9885 I -21.0175

__~.. .~~" ~l.._•._._~·~--I---------

·"37jJf76

J~f.697i

I 114.0661

-6.5784

1<3:2961

3.9954

259.2408

-99.9995

-25.0030

19.537~

't23;t8~

\D



Tabel 4.S.b Lanjutan

STS(HCproli' •.. ~

272' A
273 I B I 2,370264 I -10,77531 I -1,240013 1 3~~37736 1 5,31D875E-02 1 -15.0854 I -11.8442 1 -14.8719 1 -8.5613 , -13.4813 1"15.0854

274 I A I 2.128357 I -337,1551 1 -42,80178 1 35)04793 I 28,81701 1 -472.0171 I -445.0306 I -450.0154 , -380.4247 I -388.5249 1'-'1:72.0171

275 I E I 1,01913 1 -1,329643 1 -0,9932305 1 1,4182631 1 -2,280603E-03 1 -1.8615 1 -1.9986 1 -3.1866 I -0.1648 I -2.0952 I ~3:1866

276 I 0 I 1,236895 I 81,20583 I 10,17866 I -7,~79162 I -6,955549 I 113.6882 I 107.5895 I 108.1684 I 92.5534 I 93.4941 I· 113.6882

277 I 0 I 1,236895 I 22,75543 I 2,902802 I -2,~09106 I -1,551541 1 31.8576 I 29.8637 I 30.7098 I 25.3661 I 26.7409 I 31.8576

278 I 0 1 1,455898 I -34,16809 I -4,578695 I 2,Z81718 I 3,665279 I -47.8353 I -46.5022 I -45.3954 I -40.3248 1 -38.5262 1-47.8353

279 I 0 I 1,638042 I -20,32638 t -2.874722 I 0,7440217 I 2,158531 I -28.4569 I -28.3960 I -26.7844 I -24.8618 I -22.2429 Iii t28.4569
I 280 0 1.2737 -30,76841 -4,428381 4,5~7204 2,31133 -43.0758 -40.3297 -42.1584 -33.1599 -36.1316~$.075~

281 B 2,000005 3,450672 -0,2820626 -0,7 11562 0,102357. 4.8309 3.0966 3.7714 3.0363 4.1328~.83l)9<

282 E 1,489853 -1,339389 -1,460589 1,1~3879 1,051527E-03 -1.8751 -3.0531 -3.9434 -0.8895 -2.3362 143,
283 E 1,489849 1,28728 1.462266 -0,8p43383 -2,133366E-03 1.8022 3.2009 3.8827 1.1652 2.2731 L

284 I H I 2 I 267,2581 I 33,95281 I -27J70502 I -21,42397 I 374.1613 I 352.8702 , 357.8950 I 301.6696 I 309.8350 Ii 37".16j3<

285 I 0 I 2,473788 1 -20,08976 I -2,240171 I 3,6~2059 I 0,6388188 I -28.1257 I -24.7703 1 -27.1809 I -20.4801 I -24.3973 1728.1251<

287 A 2,128356 29,91158 3,792508 -0,2895557

288 B 2,370261 -50,38692 ~,672194 1,830595 -70.5417 -62.1508 -69.6753 -49.1933 -61.4206

289 A 2,128357 -346,5082 -43,86254 28,80993 -485.1115 -455.7451 -462.9420 -388.5933 -400.2882

290 0 1,455893 11,29903 1,328332 -0,3797256 15.8186 13.9544 15.3804 11.4121 13.7294

291 B 2 37,25694 4,567~41 -1,489785 52.1597 46.2040 50.8239 37.5478 45.0552

286 I 0 I 2 I 89,89336 1 11,28673 I -8,7116896 I -7,480659 I 125.8507' 118.9573 I 119.9463 I 102.1834 I 103.7905 r ·'25.8507

41.8762 I 38.7829 , 41.7303 I 32.6242 I 37.4137 1;4f.87~

296 -42,52927 -5,674949 1,867674 -52.9497 -58.6209 -42.2290 -51.4446

297 -392,188 -49,92825 30,4394 -512.6304 -526.1593 -434.0341 -456.0185

298 I 0 I 1,455889 1 9,960222 , 1,346771 I -2,1t0997 I -0,3943827 I 13.9443 I 12.3703 I 13.7916 I 9.8034 I 12.1130 '···13.9443

299 I B I 1,999995 1 32,23772 1 3,778368 I -5,4~5029 I -1,540802 I 45.1328 I 40.3906 I 43.4980 I 33.5219 I 38.5714 r ~5;132tf

300 I H I 2 I 294,6283 I 37,7374 I -33,r6181 I -22,55':)46 I 412.4796 I 386.9244 I 395.8934 I 328.5323 I 343.1071 14.12.4796

301 I 0 I 2,473783 I -15,20853 I -2,266183 I 3,6~3804 I 0,6592975 I -21.2919 I -18.9451 I -21.3487 I -14.6204 I -18.5262 I ;'21.3487

302 I 0 I 2 I 58,59396 1 7,524655 f -2,6$7452 I -6,373302 I 82.0315 I 80.2182 I 77.2536 I 70.6074 I 65.7898 I 82.0315

303 I A I 2,128356 I 101,8914 1 13,12865 I -18,17673 1 -3,662822 1 142.6480 I 128.7341 I 140.3453 I 105.2043 I 124.0723 I -142.6480

304 I B I 2,370255 I -36,80956 1 -4,587262 I 6,5111832 1 1,906881 I -51.5334 t -46.3016 1 -49.9856 I -37.9997 I -43.9862 I -51.5334":

305 I A I 2,128357 I -431,0253 I -55,1273 1 54,~848 I 32.12199 1~03.4354 1,561.5393.,1 .579.7-364 I -473.4650 I -503.0354 I -603.43~, .....,
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TabeJ 4.5.b Lanjutan

~ ./!,.!.~BTei' , Wproftl): NL ''c' .. ··Nwk8,B·:
~
i.i.>~ .. ·• i·> f. NUS ". Numaks

.... c;CC
M1

1.",'7/ //.,.... ;i ,'. ; . r • .,.:.

306 0 1,455884 -0,8778139 -0,2441357 -0. 935117 0,5758826 -1.2289 -1.9988 -0.9833 -2.0770 -0.4268 -2.0770

307 0 0,7279356 -9,211015 -1,591399 1,' 79999 0,9696782 -12.8954 -12.4155 -12.8237 -9.9249 -10.5883 "12.8954

308 B 1,99999 26,9559 2,788727 -3, 96534 -1,530842 37.7383 34.1718 35.5844 29.4559 31.7513 37.7383

309 H 2 292,4478 37,45424 -3-1,75616 -21,79368 409.4269 383.0592 393.4292 324.4815 341.3327 409.4269

310 0 2,47378 2,891977 0,3904144 1, 13037 -0,9694226 4.0488 5.0655 3.3195 5.2425 2.4053 5.2425 1-,

311 0 2 46,60663 5,733021 7,391 399E-02 -5,77473 65.2493 65.1599 60.4810 58.8905 51.2873 65.2493 !

312 A 2,128356 138,8543 17,82842 -23,27149 -6,36731 194.3960 176.5334 190.0568 145.2864 167.2619 194.3960

313 B 2,370253 -41,1376 -5,23561 5.1166294 2.91356 -57.5926 -53.0491 -55.4112 -44.3567 -48.1953
/

-57.5926

314 A 2,128357 -464,4426 -59,30213 SI ,0842 33,84282 -650.2196 -604.1472 -625.1403 -508.8727 -542.9865 /,.65a.;U96 ....,...

315 0 1,45588 -19,60335 -2,610515 2,1 32832 1,697297. -27.4447 -26.0746 -26.3430 -22.1866 -22.6228 ·······'.;27<4447 '.'
316 B 1,999985 29,15003 3,304376 -2,1 58624 -2,393417 40.8100 38.1401 38.3523 33.1760 33.5208 <lo.aUla ".,.

317 H 2 235,6832 30,24529 -29 10969 -17,12177 329.9565 307.9246 317.5149 260.0999 275.6842 :',.'.,'.' .,329,9565

318 0 2,128356 60,60579 7,70321 -6, 3917 -4,98708 84.8481 80.2170 81.0624 68.7215 70.0953 ·,..···~i8481 '.~

319 A 2,128356 218,9524 28,05936 -29 37039 -14,62301 306.5334 284.9415 295.9394 239.8911 257.7626 3QEi,$334

320 B 2,37025 -30,97114 -4,187897 6, 8961 1,43566 -43.3596 -38.4268 -42.7175 -30.4207 -37.3930 c.#~;3~~ .,.
321 A 2,128357 -501,6903 0064,05307 64,69608 36,47473 -702.3664 -652.7564 -675.3335 -549.9500 -586.6377

......".,.."....

i~
,

322 0 0,72794 0,592631 -1,135734E-02 1,m ~21E-02 6,089936E-03 0.8297 0.7019 0.6979 0.7199 0.7134 i
323 B 1,99998 22,8836 2,564554 -3, ~0603 -1,239564 32.0370 28.7151 30.5720 24.1138 27.1312 "·~ziQ~lQ···•••·•·····
324 H 2 235,8948 30,2742 -29 16292 -17,12535 330.2527 308.1821 317.8122 260.2991 275.9479 ······~~Q;~21.········,

325 A 2,128356 257,5724 32,97392 -33 95446 -17,33092 360.6014 334.6816 347.9804 281.4330 3Q3.0436 I '3~Q'6Qi4
326 B 2,370247 23,4144 2,973532 -0,4 ~2993 -2,456992 32.7802 32.5187 30.8893 29.0377 26.3900 1>32~'t~Q2 .
327 A 2,128357 -529,5275 -67,83561 7C ,124 37.76288 -741.3385 -687.8708 -713.7597 -578.1896 -620.2591 ······4#1.3~$ ....
328 B 1,999975 -21,90583 -3,330954 2._ 2502 1,99064 -30.6682 -29.7565 -30.0240 -24.9299 -25.3646 'c "\30I$~~~ ./
329 A 2,128356 391,8707 49,95041 -51 ,b2247 -26,79762 548.6190 509.1075 528.7274 428.5008 460.3831 i$4ij;~iQO

330 B 2,370245 124,791 16,31009 -1o!,~1214 -9,373691 174.7074 164.1556 168.3464 138.9085 145.7184 174.7674
331 A 2,128357 -506,6797 0064,94486 68, 5081 35,41238 -709.3516 -656.8468 -683.5975 -550.9820 -594.4520 ~709.35j6

'332 B 1,99997 -109,0281 -14,63691 14, 5604 7,85:-58 -152.6393 -142.7679 -147.9699 -119.4893 -127.9425 -152.6393

j
333 A 2,128356 267,4112 33,70795 -35, 1772 -18.06772 374.3757 346.4920 360.3720 291.7044 314.2594 374.3757
334 B 2,370242 133,7194 17.46483 -17,9259 -9.3888 187.2072 174.7329 180.8960 146.9753 156.9903 187.2072
335 A 2,128357 -390,9501 -49,82879 54,! 4976 26,73088 -547.3301 -505.2264 -527.4815 -423.1398 -459.3044 -547.3301
336 B 1,999965 -117,0486 -15,82673 16,l 6538 7,983701 -163.8680 -152.4488 -159.3941 -126.7067 -137.9929 -163.8680

I 337 A 2,128356 136,3046 16,26632 -17 0674 -9,262102 190.8264 175.9377 182:1820 149.5111 159.6579 190.8264
I 338 B 2,370239 140,3582 18,69053 -19, >6333 -9,433636 196.5015 182.6040 190.7878 152.2128 165.5114 196.5Qt$1

339 A 2,128357 -265,6899 -33,4803 37 , 8405 17,94874 -371.9659 -342.1691 -358.0374 - -286.4488 "312.2347 -371.96~

..

i

--
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Tabel 4.5.b Lanjutan

BtG (t)roftlj; T No······ Nt J .NU1 Nu2 ..•.....• Nu3
• Nu4 1m:·• ....• 1'. Nu. rriaks::~.

·m; . " /+ ,·H.\ .•..• '. ,,;......... .,.~ .............[111.• · ..· -340 B 1,99996 -121,1091 -16,65368 18 59704 7,920043 -169.5527 -157.0992 -165.6408 -129.4816 -143.3617 -169.5527

341 A 2,234774 -4,975442 -2,844154 4,. 7889 -0,1564642 ..Q.9656 -7.1389 -10.6463 -1.8964 -7.5960 "10~6463

342 B 2,436566 148,3913 20,07773 -22,35577 -9,571153 207.7478 192.3093 202.5370 159.0459 175.6659 > 207:7478

343 A 2,234761 -134,6622 -16,04063 18 67584 9,152989 -188.5271 -172.3190 -179.9373 -145.3364 -157.7161 ..••.•. -188.5271 .....

344 B 2 -132,6932 -19,02225 22 92528 8,155696 -185.7705 -171.3272 -183.1429 -138.9401 -158.1406 i -185;7705

345 c 2 ..Q,906344 -2,9457 4,;< 74957 -2.022783E-02 -9.6689 -9.5808 -13.0169 -4.2030 -9.7868 I· -13.0169

346 C 2,828427 5,675235 1,891716 -3,l 52214 4,795303E-02 7.9453 6.9953 9.8754 3.1383 7.8185 9.875ii-

347 c 2,128376 3,2351 1,722213 -0,71777227 -1.846639E-02 4.5291 6.0155 6.6229 3.7322 4.7192 :•.......... 6.622~ ...•..

348 C 1,272 -3,52563 -1,391595 2, 4656 -9,001703E-03 -4.9359 -4.3896 ..Q.4645 -1.5665 -4.9383 >···.-6,4§45 ..,
349 C 2 -2,84648 -1,56776 1, 06989 4,244066E-03 -3.9851 -4.5586 -5.9208 -1.9806 -4.1941 . -5:920~

350 c 2,370229 3,871294 1,812428 -1, 9925 -9,259531 E-03 5.4198 5.9695 7.5380 2.9909 5.5397 ...... 7.5380

351 c 2,128376 -0,3963231 4,613948E-02 0,3 83429 3,70308E-03 -0.5549 -0.1471 -0.3988 -0.0387 -0.4477 i . -0.554~

352 c 0,544 -1,420844 -0,9767901 1, 0008 .1,430845E-03 -1.9892 -2.4199 -3.2667 -0.8154 -2.1915 m .... ~3.26§7i ..... .
Ket. :

[1] Nomer batang

[2] Jenis profil yang dipakai
[3) Panjang batang L(m)
[4) NO = gaya aksial akibat beban mati
[5] NL = gaya aksial akibat beban hidup (kN)

[6) Nwki = gaya aksial akibat beban angin'kin (kN)
..

(7] Nwka = gaya aksial akibat beban angin kanan (kNj

[8] Nu1 =1,4NO

[9] Nu2 = 1,2ND+1,6NL+0,8Nwki

(10] Nu3 = 1,2ND+1 ,6NL+O,8Nwka

[11] Nu4 = 1,2NO+1,3Nwki+O,5NL

[12] Nu5 = 1,2ND+1 ,3Nwka+O,5NL
i[13] Numaks = gaya aksial batang maksimum (kN)

Notasi Profil : A =(H BEAM) 200X200x8x12x13

B =(IWF) 20OX100x5,5x8x11

C =2L 80.80.8

o =2L 70.70.7

E =2L 60.60.6

F =2L 50.50.5 l' .•

H =2L 90.90.9
"t..J

.. -\ tv

--~~~---."~'~~-'-~.'--'
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TabeI4.5.c GaYj[:[atana Aksial Kuda-Kuda K2
}\,' ~,:,:BTG" J/;...i\: ,'..,> ........ , .' .:NIJ5' .'.' ,., Nu maks

[1] i ':',.';''''. .'A· ......
:

1 2L80X80 0,544 -1,778002 -0,9763E07 6,6397E-Q4 1,23743 -2.4l!92 -3.6952 -2.7058 -2.6209 -1.0131 -3.6952 :

2 2L80X80 2 -3,414975 -1,5664 6 1,396853E-Q3 1,992366 -4.7810 -6.6032 -5.0105 -4.8794 -2.2911 -6.6032

3 2L80X80 2,370229 4,244724 1,8096' 9 -2,987503E-Q3 -2,297846 5.9426 7.9867 6.1508 5.9946 3.0113 7.9867

4 2L80X80 2,128376 -0,2140855 4,725097 -Q2 1,328477E-Q3 0,3708505 -Q.2997 -Q.1802 0.1154 -0.2316 0.2488 -0.2997

5 2L80X80 1,272 -3,981523 -1,39427 -4,240136E-03 3,020125 -5.5741 -7.0121 -4.5926 -5.4805 -1.5488 -7.0121

6 2L80X80 2 -8,237504 -2,9517 2 -6,748051 E-Q3 4,99699 -11.5325 -14.6132 -10.6102 -11.3697 -4.8648 ····"14:6132 ,.
7 2L80X80 2,828427 6,334475 1,9061 1,437459E-Q2 -4,159352 8.8683 10.6626 7.3237 8.5731 3.1473 10:0026 .
8 2L80X80 2,128376 3,983519 1,7166 -5,954047E-03 -0,9034501 5.5769 7.5221 6.8041 5.6308 4.4641 '7.5221

9 IWF20Xl0 2 -119,4662 -16,574 9 1,28656 25,44503 -167.2527 -168.8491 -149.5223 -149.9741 -118.5680 ~168·849;1 '.:.,

10 H20X20 2,234774 -6,625198 -2,8911 7 11,20222 -6,266478 -9.2753 -3.6142 -17.5892 5.1671 -17.5422 . ··j·t5892
11 IWF20X10 2,436566 131,6635 17,204 -1,486603 -24,57791 184.3289 184.3348 165.8617 164.6661 134.6474 /'.:184.3348

12 H20X20 2,234761 -116,877 -13,293 3 1,464765 20,30414 -163.6278 -160.3499 -145.2784 -144.9949 -120.5037 A163:6Z78···
13 IWF20X10 0 -107,7517 -14,276- !4 1,239389 20,44287 -150.8524 -151.1528 -135.7900 -134.8291 -109.8645 .Al$lAS28·
14 H20X20 2,128356 118,7459 13,486 ~ 9,766024 -29,65839 166.2443 171.8859 140.3464 161.9340 110.6823

15 IWF20Xl0 2,370239 123,2534 15,859 -1,442784 -21,48098 172.5548 . -172.1243 156.0937 153.9580 127.9083
16 H20X20 2,128357 -231,9835 -28,092! 3 2,836405 41,20922 -324.7769 • -321.0598 -290.3615 -288.7393 -238.8547
17 IWF20X10 1,999965 -102,5764 -13,430' 9 1,238963 18,18988 -143.6070 -143.5893 -130.0286 -128.1963 -106.1601 fj4~.~Q70·
18 H20X20 2,128356 233,8835 28,284 8,395453 -49,68091 327.4369 332.6324 286.1713 305.7167 230.2175 ••••••••••• ~?~,~~~j
19 IWF20X10 2,370242 116,0494 14,64666 -1,440205 -18,48453 162.4692 161.5418 147.9063 144.7103 122.5527 :.·••:··.'·i62;#!3~~!
20 H20X20 2,128357 -340,7233 -41,805114 4,204976 59,38469 -477.0126 -472.3927 -428.2489 -424.3042 -352.5706 ~"1'Q@3
21 IWF20X10 1,99997 -94,18549 -12,279 ~

-
1,242321 15,49183 -131.8597 -131.6752 -120.2756 -117.5471 -99.0227 ··?{31.85§7·

22 H20X20 - 2,128356 341,9128 41,9067 7,025655 -66,85094 478.6779 482.9667 423.8654 440.3821 344.3425 482,9667
-

23 IWF20X10 2,370245 106,341 13,4963 -1,441968 -15,58903 148.8774 148.0498 136.7322 132.4828 114.0916 148.8114
24 H20X20 2,128357 -439,3667 -54,3151~ 5.577179 74,68073 -615.1134 -609.6826 -554.3998 -547.1473 -457.3127 -615.t13·~

25 IWF20X10 1,999975 -17,96489 -2.69887!l 1,277984 1,385799 -25.1508 -24.8537 -24.7674 -21.2459 -21.1058 225:1508

26 2L90X90 2 203.6277 25,2325 0,158565 -34,28127 285.D7·S8 284.8522 257.3003 257.1756 212.4039 285.0788
27 H20X20 2,128356 224,7168 27,6667 5,489482 -44,93106 314.6035 318.3185 277.9821 290.6298 225.0831 318.3185
28 IWF20Xl0 2,370247 17,34415 2,19378 -1,487505 1,056545 24.28"8 23.1330 25.1683 19.9761 23.2834 25.1683
29 H20X20 2,128357 -456,4564 -56,461 9~ 6,985896 74,70257 -639.0390 -632.4980 -578.3247 -566.8970 -478.8653 -639.0390
30 2L70X70 0,72794 0,4876569 -9,139069E 03 0.002858073 9,614313E-03 0.682:7 0.5729 0.5783 0.5843 0.5931 O.~

i
N
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Tabel 4.5.c Lanjutan

.~ _I I·"· ''''iB'[~i" - •. /

·i Nu2 Nu3 1···./.·_•.. i,.(··'·····, ··,.1 IV1 I".·"'·",,··,·..·.
31 IWF20Xl0 1,99998 21,81927 2,31 04Ei 2 0,7009928 -5,008377 30.5470 30.4407 25.8732 28.2496 20.8275

32 2L90X90 2 203,4265 25,206 1 0,1308701 -34,19425 284.7971 284.5474 257.0873 256.8853 212.2627 284.797t····

33 2L70X70 2,128356 51,37721 6,3204 9 -0,8596266 -6,334144 71.9281 71.0777 66.6980 63.6954 56.5785 71.9281

34 H20X20 2,128356 189,789 23,40601 4,972178 -37,69456 265.7046 269.1749 235.0415 245.9139 190.4471 269.1749

35 IWF20Xl0 2,37025 -30,35215 -3,88711 9 -0,8340784 8,934947 -42.4530 -43.3092 -35.4940 -39.4504 -26.7507 -43.3092'·

36 H20X20 2,128357 -429,07 -52,939 8 7,782248 67,40945 -600.6980 -593.3622 -545.6604 -531.2371 -453.7217 -600.6980

37 2L70X70 1,45588 -16,67198 -2,1419 2 0,2990347 2,123712 -23.3408 -23.1943 -21.7346 -20.6886 -18.3165 .,. -23.~()$ .

38 IWF20X10 1,999985 28,67006 3,12339 -0,1208428 -3,677848 40.1381 39.3048 36.4592 35.8087 31.1846 40.1~~f

39 2L90X90 2 251,4342 31,1209' -0,6815971 -40,1036 352.0079 350.9692 319.4316 316.3954 265.1468 352.()079 ..

40 2L70X70 2,47378 1,588374 0,20671- 1 -0,8273581 2,103748 2.22:!.7 1.5749 3.9198 0.9338 4.7443 4.7#~

41 2L70X70 2 42,83565 5,0826717 -1,24062 -7,509942E-02 59.9699 58.5426 59.4750 52.3313 53.8465 I> 59;~~~···

42 H20X20 2,128356 115,2942 14,288317 6,205993 -31,21238 161.4119 166.1792 136.2445 153.5650 104.9211 166.1792··.·.'
43 IWF20X10 2,370253 -40,30609 -4,9916 0,1600207 7,501592 -56.4285 -56.2259 -50.3526 -50.6551 -41.1111 ,.56A285

!

44 H20X20 2,128357 -392,4759 -48,3970 7,671419 61,38485 -549.4663 -542.2692 -499.2985 -485.1968 -415.3693 ~549.4~3>

45 2L70X70 1,455884 -0,3362191 -O,133871 2 0,4863701 -1,214112 -0.4707 -0.2286 -1.5890 0.1619 -2.0487 i6,t$7>
46 2L70X70 0,7279356 -7,743875 -1,373869 0,3385558 1,525173 -10.8414 -11.2200 -10.2707 -9.5395 -7.9969 > -1(220i:)

47 IWF20X10 1,99999 27,79466 2,81337 0,1703975 -4,605076 38.9125 37.9913 34.1709 34.9818 28.7737 38:91?~···'

48 2L90X90 2 252,5793 . 31,2587 -1,344591 -38,38629 353.6110 352.0335 322.4002 316.9766 268.8224 : .. 353:~jl(r'"
49 2L70X70 2,473783 -13,82973 -2,08785 -0,2507511 4,620773 -19.3616 -20.1368 -16.2396 -17.9656 -11.6326 I> ·"26.'t~~~
50 2L70X70 2 54,05719 6,75122 -1,103358 -3,540969 75.6801 74.7879 72.8378 66.8099 63.6410 I 75.6861'

51 H20X20 2,128356 78,79623 9,77134 6,397637 -24,64426 110.3147 115.3077 90.4742 107.7581 67.4036 L 115,~~tr?i
52 IWF20X10 2,370255 -38,30025 -4,59623 -0,1556793 8,461114 -53.6204 -53.4388 -46.5454 -48.4608 -37.2590 I -53:6Z04·'· .. ··
53 H20X20 2,128357 -357,5684 -44,1981 7,843729 54,46801 -500.5958 -493.5241 -456.2247 -440.9843 -380.3727 -500.5958 I

I
54 2L70X70 1,455889 9,035318 1,23956 0,1479968 -2,736697 12.6454 12.9441 10.6363 11.6546 7.9045 12.$441
55 IWF20Xl0 1,999995 33,49471 3,79119 0,177427 -7,083378 46.8926 46.4015 40.5929 42.3199 32.8809 46.8926'

56 2L90X90 2 240,9934 29,5304- -1,545828 -34,59856 337.3908 335.2041 308.7619 301.9477 258.9792 337;3908
57 2L70X70 2,473785 -16,52822 -2,10773- -0,2578564 4,676683 -23.1395 -23.4125 -19.4649 -21.2229 -14.8080 I -23.4125
58 2L70X70 2 67,83659 8,49747. -0,8951001 -7,38138 94.9712 94.2838 89.0948 84.4890 76.0569 94.9712 !

59 H20X20 2,128356 43,84908 5,56869~ 6,213864 -16,81159 61.3887 66.4999 48.0795 63.4813 33.5482 66.4999.
60 IWF20Xl0 2,370258 -44,57751 -5,67747 -0,1803235 11,31552 -62.40E5 -62.7212 -53.5246 -56.5662 -41.6216 -62.7212
61 H20X20 2,128357 -316,7387 -38,9826 8,044638 44,86184 -443.4342 -436.0229 -406.5691 -389.1197 -341.2573 -44~~2

I
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label 4.5.c Lanjutan

BTG ..' ...._.:.•v,,"'" NuS Nu maks

rlL 1:),'1121:>..•.• , <[13J·'i._m:".'i:. •

62 2L70X70 1,455893 10,39049 1,2237 7 0,1509971 -2,727216 14.5467 14.5473 12.2448 13.2767 9.5351 14.5473

63 IWF20X10 2 38,97375 4,6537 5 0,1337807 -9,263102 54.5633 54.3216 46.8041 49.2693 37.0534 54.5633

64 2L90X90 2 227,1754 27,781! 2 -1.753569 -30,75688 318.0456 315.6581 292.4554 284.2216 246.5173 318.0456

65 2L70X70 2,473788 -18,74465 -2,C~9 5 -0,2537982 4,609422 -26.2425 -26.0038 -22.1132 -23.8570 -17.5348 -26.2425

66 2L70X70 2 83,41697 10,210 -0,6906768 -11,16392 116.7338 115.8840 107.5054 104.3075 90.6923 116.7838

67 H20X20 2,128356 3,187313 0,3145204 6,028316 -6,396849 4.4622 9.2467 -0.6935 11.8488 -4.3039 11.8488

68 IWF20X10 2,370261 -52,57157 -6,8078~ -0,1301581 14,06359 -73.6002 -74.0826 -62.7276 -66.6590 -48.2071 ~74.0826

69 H20X20 2,128357 -268,9072 -32,774 5 8,185408 32,81816 -376.4701 -368.5788 -348.8726 -328.4346 -296.4121 -376.4701·····.

70 2L70X70 1,455898 -31,72821 -4,1565 2 0,8346196 2,789924 -44.4195 -44.0566 -42.4923 -39.0671 -36.5252 -44.4195 .

71 2L70X70 1,638042 -21,68202 -3,0375 8 1,040177 1,29148 -30.3548 -30.0463 -29.8453 -26.1850 -25.8583 ~30~3548

72 2L70X70 1,2737 -22,33761 -3,2350 7 -6,936506E-02 4,849132 -31.2727 -32.0367 -28.1019 -28.5128 -22.1188 1 ..32.0367 1

73 IWF20X10 2,000005 23,07988 2,3440~ -1,094525 -3,187324 32.3118 30.5708 28.8965 27.4450 24.7244 ·~2.~118

74 2L70X70 1,236895 75,61769 9,2554l9 -1,16238 -9,517661 105.8648 104.6201 97.9359 93.8579 82.9960 1.··.,iQ5.~48

75 2L70X70 1,236895 15,99797 1,9129 9 0,3433155 -2,547329 22.3H2 22.5330 20.2205 20.6004 16.8425 )~;~33Q""

76 2L90X90 2 150,4325 18,591 3 -1,015221 -19,29549 210.6055 209.4526 194.8284 188.4948 164.7304 ,?1Q;~()$$i

77 2L70X70 2 70,52953 8,6583" -0,9711098 -9,090821 98.7413 ,97.7119 91.2161 87.7022 77.1465

78 2L60X60 2,585182 -1,651998 -0,30611~2 -1,742936 5,582983 -2.3128 -3.8665 1.9942 -4.4013 5.1224 ~
79 2L60X60 2 1,540736 0,25661 99 1,334527 -4,301713 2.1570 3.3271 -1.1819 3.7121 -3.6150

d\80 2L60X60 2,371141 -1,796668 -0,31011 ~8 -1,586614 5,13245 -2.5153 -3.9215 1.4538 -4.3737 4.3611 1)<
81 H20X20 2,128356 -43,58802 -5,6294 7 7,291441 2,025958 -61.0232 -55.4795 -59.6919 -45.6415 -52.4866

'::~.:82 IWF20X10 2,370264 -30,9575 -3,8161 1 1,184705 6,828588 -43.3405 -42.3071 -37.7920 -37.5170 -30.1799

83 H20X20 2,128357 -239,81 -29,172 8 7,103494 27,26625 -335.7340 -328.7649 -312.6346 -293.1236 -266.9120

84 2L70X70 1,236895 15,81805 1,9319'8 0,3437411 -2,574194 22.1453 22.3478 20.0134 20.3945 16.6012
.. : .........,.. :.......:
·:··~~.~78'

85 . 2L70X70 1,236898 75,93314 9,2517 ~ -1,163383 -9,512404 106.3064 104.9919 98.3127 94.2333 83.3795 I Hlefs064 ':::":

86 2L70X70 1,455902 -8,399943 -1,1394 5 -0,2086357 1,528732 -11.7599 -12.0699 -10.6800 -10.9209 -8.6623 -12~0699

87 2L70X70 1,638038 46,40528 5,242914 -0,7426684 -7,032683 64.9674 63.4809 58.4489 57.3423 49.1653 64:9674 .
88 2L70X70 2,00164 48,01692 5,4119~8 0,1154816 -9,807898 67.2237 66.3718 58.4331 60.4764 47.5760 67:2237 .....

89 IWF20X10 2,00001 57,10025 6,2702 7 1,004962 -10,85682 79.94<l4 79.3567 69.8673 72.9619 57.5416 79,9404
90 2L70X70 2 163,0963 20,144S~ -0,7356455 -21,37169 228.3348 227.3589 210.8501 204.8317 178.0048 228;3348
91 2L60X60 2,473793 13,51848 1,3027 1 -1,615285 0,9326164 18.9259 17.0144 19.0527 14.7737 18.0860 19.0527
92 2L70X70 2 119,9089 14,869 -1,966122 -13,20552 167.8725 166.1090 157.1175 148.7695 134.1583 16~725

-~~-~._-=,,",""--.
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tv
0\
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label 4.5.c Lanjutan

1"'!!~:"7!.:c_- .·,u ..... .-",,},,' ...',( ."~~;". '.·'i U'llE-; ,.".". .",.Nu1'J .'. Nu2~,J;iL'-',:;iij

~ ~''''-''' . ...-...-, ' . ~ ..~,,;, h
'H ,:t ..

93 2L70X70 2,197258 11,85695 1,6737~ 1 -1,.40754 3,362032 16.5997 15.7802 19.5959 13.2353 19.43581!t5959

94 H20X20 2 -77,73275 -10,000' 9,067848 4,758464 -108.8259 -102.0253 -105.4728 -86.4912 -92.0934 31()S:8259}

95 IWF20X10 2,828434 19,8446 3,0489f6 -4,395896 4,066115 27.7824 25.1752 31.9448 19.6233 30.6240 31,9«8'

96 H20X20 2 -240,7582 -29,714 5 9,926533 23,07382 -337.0015 -328.5113 -317.9934 -290.8624 -273.7709 ;.337:0615

97 2L60X60 1,455907 -7,004149 -0,75835 0,9512159 -0,558888 -9.8058 -8.8573 -10.0654 -7.5475 -9.5107 ~10.0654

98 2L60X60 0,909915 14,30217 1,7249~1 -1,766893 5,739996E-03 20.0230 18.5090 19.9271 15.7281 18.0325 20.0230

99 IWF20X10 2,00001 1,790972 -0,49384 9 1,521215 -3,077804 2.5074 2.5760 -1.1032 3.8798 -2.0989 '·3.8798., ,\

100 2L70X70 2 173,788 21,177 -2,045008 -20,58951 243.3032 240.7930 225.9574 216.4756 192.3678 ?~3.3()32)

101 2L60X60 2,473795 10,86346 1,2822f~ -1,621597 0,9664745 15.2088 13.7905 15.8610 11.5692 14.9337 15.tl61Oy'
102 2L70X70 2 111,369 13,855(14 -0,6510128 -14,01761 155.9166 155.2901 144.5968 139.7240 122.3474 1~:916$'

103 2L70X70 2,197258 28,49166 3,766713 -3,555666 3,379771 39.8883 37.3722 42.9205 31.4510 40.4671 42;9205 .. I
104 2L60X60 2,197258 -16,43383 -2,0765 9 2,130481 -4,526112E-03 -23.0074 -21.3386 -23.0466 -17.9892 -20.7647 ~23.0466Yi

105 H20X20 2 -62,86855 -7,7354 7 5,787844 7,775982 -88.0160 -83.1887 -81.5981 -71.7858 -69.2012 i88·91(0)
106 1WF20X10 2,828434 -3,187572 -0,2671563 -2,450599 4,293811 -4.4626 -6.2130 -0.8175 -7.1444 1.6233 ..." .....
107 H20X20 2 -239,792 -29,69013 11,85769 19,91974 -335.7088 -325.7683 -319.3187 -287.1804 -276.6998 t~~.798~i
108 2L60X60 1,455911 -5,845524 -0,75240~ 0,9537569 -0,5703626 -8.1837 -7.4555 -8.6748 -6.1509 -8.1323

&I109 2L60X60 1,81983 -0,6443772 -0,31417~9 ·0,9413059 0,6222485 -0.9021 -2.0290 -0.7781 -2.1540 -0.1214
110 IWF20X10 2,00001 0,2938122 . -0,6256 1 0,4054479 -1,101703 0.4113 -0.3241 -1.5298 0.5668 -1.3925
111 2L70X70 2 182,3388 22,194~~ -3,359582 -19,78155 255.2743 251.6298 238.4922 225.5363 204.1877 ?§~;?743I
112 2L60X60 2,473798 8,941545 1,2823517 -1,620158 0,9643108 12.5182 11.4855 13.5531 9.2648 12.6246 ··ij~;~5~f'i

113 2L70X70 2 104,374 12,837f~ ';),6622718 -14,82369 146.1236 146.3192 133.9304 132.5287 112.3969 j~;~192<
114 2L70X70 2,197258 26,79412 3,37026~ -4,752927 4,169452 37.5118 33.7430 40.8809 27.6593 39.2584 ~;~809'"

115 2L60X60 2,161198 1,742666 0,39226 9 1,172741 -0,7736113 _ 2.4397 3.6570 2.0999 3.8119 1.2816 '}i.si19·'

116 2L70X70 2,236435 7,595516 0,73810 1 -2,932541 3,07049 10.6337 7.9496 12.7520 5.6714 13.4753 13:4753·.
117 H20X20 2 -85,85595 -10,360< 6 8,50008 8,099212 -120.1983 -112.8037 -113.1243 -97.1572 -97.6783 71gQ.J983
118 IWF20X10 2,828434 -5,35513 -0,65012 2 -0,5956513 1,752985 -7.4912 -7.9429 -6.0640 -7.5256 -4.4723 ",1\~429 •...,
119 H20X20 2 -236,9087 -29,3301~ 12,39043 18,64199 -331.6722 -321.3062 -316.3049 -282.8479 -274.7209 ~~31.6722i
120 2L60X60 1,455916 -4,78738 -0,76009 6 0,9542546 -0,5624241 -6.7023 -6.1976 -7.4109 -4.8844 -6.8561 4,4109
121 2L60X60 1,728925 -1,948105 -0,33370 7 -0,9880956 0,6554615 -2.7213 -3.6621 -2.3473 -3.7891 -1.6525 ~3]891

122 IWF20X10 2,00001 5,309763 0,40740 5 0,3234;05 -1,181438 7.4337 7.2823 6.0784 6.9959 5.0396 7.4337
123 2L70X70 2 189,3058 23,20893 -4.67271 -18,97245 265.0281 260.5631 249.1233 232.6969 214.1072 26~81
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Tabel 4.5.c Lanjutan

Ell ,.... jiji[.
6J'i~!, ..LIii,:.;'.········ :T;T

Nu4 .. Nu5 Nu maks"..., • ··,12)....,.........,I
124 2L60X60 2,473801 7,213225 1,3045- 1 -1,622782 0,9407899 10.0985 9.4449 11.4958 7.1985 10.5312 11.4958 ...•.

125 2L70X70 2 98,78842 11,803 1~7775 -15,61224 138.3038 139.0140 124.9421 127.0190 104.1520 139.0140 ....

126 2L70X70 2,197258 23,21544 2,9201 -6,079065 5,051264 32.5016 27.6675 36.5718 21.4158 35.8853 36.5718 ••.

127 2L60X60 2,128412 3,521218 0,43598 2 1,28081 -0,8512008 4.9297 5.94n 4.2421 6.1085 3.3369 6.1085 •..

128 2L70X70 2,236435 9,35585 1,14531b -1,7~5027 2,265442 13.0982 11.6876 14.8720 9.5702 14.7448 14.8720

129 H2OX20 2 -88,84775 -10,741 8 7,9!i1059 9,329471 -124.3869 -117.4107 -116.3399 -101.5996 -99.8597 -124.3869

130 IWF20X10 2,828434 -13,23992 -1,9127 9 -0,4416947 1,644961 -18.5359 -19.3017 -17.6324 -17.4185 -14.7058 . ~19.$(lIT····

131 H20X20 2 -228,2497 -28,O~ 12,77235 17,49221 -319.5496 -308.5534 -304.7776 -271.3180 -265.1822 . :~1~;~4~§)
132 2L60X60 1,45592 -29,89386 -3,9906~1 1,031612 2,649451 -41.8514 -41.4324 -40.1381 -36.5269 -34.4237 -41.8514'

133 2L60X60 1,63802 -18,73771 -2,7323 6 0,2840351 1,213284 -26.2328 -26.6297 -25.8863 -23.4822 -22.2741 ..26.6297

134 2L60X60 2,00164 -8,934845 -1,6042D9 -1,069626 1,029647 -12.5088 -14.1442 -12.4648 -12.9144 -10.1854 -14.1442 ,

135 IWF20X10 2,00001 13,27184 1,105217 -1,40302 -0,8749309 18.5806 16.5721 16.9946 14.6549 15.3414 18.5806

136 2L60X60 1,236902 45,51741 5,545317 -0,1366782 -5,510331 63:7244 63.3841 59.0852 57.2159 50.2301 63:-,244'··

137 2L60X60 1,236902 45,4997 5,5154 ~ -3,201225 -2,414278 63..6996 60.8633 61.4929 53.1957 54.2188 63.6996

138 2L60X60 1,292585 11,0263 1,2491 19 2,180448 -3,302246 15.4368 16.9746 12.5885 16.6907 9.5632

139 2L60X60 1,292585 11,24873 1,2378 ~ -2.58634 1,483277 15..7482 13.4099 16.6656 10.7552 16.0457 ;i[.

140 2L60X60 1,414793 -6,946566 -1,0078 4 1,30771 -0,2564171 -9.7252 -8.9022 -10.1535 -7.1398 -9.1731 iii.
'ii.

141 2L60X60 1,414793 -6,712399 . -1,0084 9 -0,3451984 1,394684 -9.3e74 -9.9446 -8.5527 -9.0079 -6.7460 ii.

142 IWF20X10 1,414217 -23,79663 -3,0891 9 O,92-l2136 2,435941 -33.3153 -32.7592 -31.5498 -28.8991 -26.9338

143 IWF20X10 1,414217 -23,73523 -3,1414 9 1,961579 1,392223 -33.2293 -31.9393 -32.3948 -27.5030 -28.2431
144 2L70X70 2 158,1245 19,761 6 -5,875135 -13,7351 221.3743 216.6671 210.3792 191.9923 181.7744 221.3743
145 2L70X70 2 74,47732 9,0285116 -2,651675 -6,501346 104.2582 101.6972 98.6175 90.4399 85.4353 .. ·.i .104,26~2

146 -2L60X60 2 7,769025 1,1875~ 0,747973 0,2507119 10.8766 11.8213 11.4235 10.8890 10.2425 "'11;8213

147 H20X20 2 -75,90258 -9,1203 6 7,189922 7,723834 -106.01636 -99.9237 -99.4966 -86.2964 -85.6023 -106.2636 .•

148 H20X20 2 -210,9325 -25,750 6 11,36071 16,46834 -295.3055 -285.2308 -281.1447 -251.2252 -244.5853 -295;3055

149 2L60X60 1,236902 45,51741 5,5453 -3,208758 -2,438251 63.7244 60.9265 61.5429 53.2222 54.2239 63.7244
150 2L60X60 1,236902 45,4997 5,51541~ -0,125801 -5,489702 63.6996 63.3236 59.0325 57.1938 50.2207 63.6996

151 2L60X60 1,292585 11,12528 1,2491lIs -2,592111 1,470312 15.5754 13.2754 16.5253 10.6052 15.8863 16.5253
152 2L60X60 1,292585 11,14975 1,2378 ~ 2,187158 -3,290221 15.6097 17.1100 12.7281 16.8419 9.7213 17.1100
153 2L60X60 1,414793 -6,946566 -1,0078 4 -0.3444387 1,395732 -9.7252 -10.2239 -8.8318 -9.2876 -7.0253 ..10.2239
154 2L60X60 1,414793 -6,712399 -1,0084 9 1,306818 -0,2573329 -9.3974 -8.6230 -9.8743 -6.8602 -8.8936 -9.(l.Zl43

VI
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--- ----·--~~~------r---·---- - --..

5.1193 113.6323

5.4671 15:$123

8.7257 I 13.5438

3.2063 123:2387

124.5098 114$;12~i

-6.7459.-7,4972~
-275.2075 ,331.672:L.{

-5.7481-8.5816 a·.····.·
-1.7637 -1.7888. '

0.0493 -1.21132M6~ 2Um"

6.4560 II7;4:}37

-97.0813 tt1Z0.198:l··

26.5175 F4r~934

213.4150 t~$~;?14~1

~:::~::~~[:~:4
-22.5489 ..2tM6062]

-12.4396-13.8521---1

14.2762 18.58061::
220.3247?§$,Q~~1
6.645711;4949 ......:•••

"9.2631 n[13i~6~" .••.•:..:.••
::-:::-:.:.:,::::.:.;;; .. -- .. ",'.'.:,'

,,) ... ,.......... I

8.5133~7'~?~?±rl
-1OO.9619424'3861~

':::5 :~!r~~~~
-4.4771~7,;}205±:

-3.3780 i

Nu2 NU3":I,'~
)

-31.8967 -32.4123 -27.4975

-32.7644 -31.5698 -28.8436

-41.3312 -40.2393 -36.3624

-26.4606 -26.0554 -23.2074

-12.7570 -13.8521 -10.6602

17.2276 16.3391 15.7201

256.7369 252.9494 226.4794

11.4949 9.0235 10.6617

129.7149 134.2412 111.9079

36.6438 27.2363 36.1145

4.4662 5.5123 3.7671

15.2032 10.9612 15.4066

-116.7323 -117.0182 -100.4974

-18.0984 -18.8357 -15.4631

-309.1440 -304.1870 -272.2776

-7.3205 -5.8657 -6.8411

-2.6003 -3.4091 -2.0636

6.4107 6.9501 5.5795

245.9515 244.1706 216.3089

13.5438 11.0725 12.7415

138.8651 141.3844 120.4158

41.2934 32.9713 40.0409

2.2807 3.2387 1.6497

12.7726 7.5338 13.6323

-113.1711 -112.7569 -97.7543

-6.5438 -7.4631 -5.2520

-321.0067 -316.6044 -282.3613
-8.5816 -7.1263 -8.1129

-1.0184 -1.7888 -0.5118

-1.2113 -0.6426 -0.8749

233.2612 233.4891 204.2365

176 I 2L70X70 I 2,197258 I 26,64444 I 3,3102E\5I 4,909568 I -5,493043 I 37.3022

177 I 2L60X60 I 2,161198 I 1,643686 I 0,39226\>9 I -0,399139 I 0,7982685 I 2.3012

178 I 2L70X70 I 2,236435 I 7,430887 I O,73810h I 3,3-4321 I -3,205262 I 10.4032

173 I 2L70X70 I 2 1 182,3388 I 22,194~3 I -10,45753 I -12,6836 I 255.2743

172 IIWF20X10 I 2,00001 I 5,309763' I 0,40140$5 I -0,7660759 I -0,0918913 I 7.4337

166 2L70X70 2,236435 9,191222 1,145363 2,926483 -2,376068 12.8677

167 H20X20 2 -88,84775 -10,74138 8,838949 8,481582 -124.3869

168 IWF20X10 2,828434 -13,23992 -1,9121S9 1,062446 0,1408199 -18.5359

169 H20X20 2 -228,2497 -28,044 12,03415 18,23041 -319.5496

170 2L60X60 1,455916 -4,611429 -0,76009~ -0,7133174 1,105148 -6.4560

171 2L60X60 1,728925 -1,948105 -0,33370 7 0,3391896 -0,6718236 -2.7273

179 I H20X20 I 2 I -85,85595 I -10,360~6 I 8,0-4079 I 8,558502 I -120.1983

174 I 2L60X60 I 2,473798 I 8,765594 I 1,2823~7 I 1,216585 I -1,872432 I 12.2718

165 I 2L60X60 I 2,128412 I 3,433224 I 0,435981~ I -0,4390225 I 0,8686314 I 4.8065

175 I 2L70X70 I 2 I 104,374 I 12,837~4 I -8,655292 I -5,506123 I 146.1236

156 IWF20X10 1,414217 -23,73523 -3,14145~ 0,9302945 2,423508 -33.2293

157 2L60X60 1,45592 -29,89386 -3,99065 1,158148 2,522915 -41.8514

158 2L60X60 1,63802 -18,73771 -2,73231~ 0,4953971 1,001922 -26.2328

159 2L60X60 2,00164 -8,934845 -1,60.4209 0,6644106 -0,7043893 -12.50B8

160 IWF20X10 2,00001 13,27184 1,10520 -0,5836594 -1,694291 18.5806

161 2l70X70 2 189,3058 23,2089 -9,455396 -14,18976 265.0281

162 2L60X60 2,473801 7,037274 1,30454 1,203615 -1,885607 9.8522

163 2L70X70 2 98,78842 11,80359 -9,646152 -3,988342 138.3038

164 2L70X70 2,197258 23,06577 2,920159 5,365747 -6,393548 32.2921

. '.. Nu1

155 11WF20X10 I 1,414217 I -23,79663 I -33.3153

180 IIWF20X10 2,828434 -5,35513 -o,6501~122 1,153236 4,098584E-03 -7.4972
I---~ -: -

181 H20X20 2 -236,9087 -29,330 6 12,76474 18,26769 -331.6722

182 2L60X60 1,455911 -5,669574 -0,7524(56 -0,7178526 1,101247 -7.9374

183 2L60X60 1,81983 -0,6443772 -0,3141 89 0,3219762 -0,6410336 -0.9021

184 IWF20X10 2,00001 0,2938122 -0,6256 1 -0,7035831 7,327619E-03 0.4113

1852L70X70 2 173,788 21,177 -11,45973 -11,17479 243.3032...)
:.).'}

I
L _ .....~---I ... ~._--_.
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Tabel 4.5.c Lanjutan

._~- Nu4 Nu5 ---- iNial..... 112'

186 2L60X60 2,473795 10,68751 1,28228~ 1,218651 -1,873773 14.9625 15.8516 13.3776 15.0504 11.0302 1M516

187 2L70X70 2 111,369 13,8550 -7,654924 -7,013703 155.9166 149.6869 150.1999 130.6189 131.4525 155,9166

188 2L70X70 2,197258 28,34199 3,76671 IS 4,500545 -4,676439 39.6788 43.6376 36.2960 41.7445 29.8144 43.6376

189 2L60X60 2,197258 -16,54379 -2,076519 -0,0845268 2,210482 -23.1613 -23.2426 -21.4066 -21.0007 -18.0172 -23.2426 _•. -.-

190 H20X20 2 -62,86855 -7,735417 8,667174 4,896652 -88.0160 -80.8852 -83.9016 -68.0426 -72.9443 -88.0160 .-.---

191 IWF20X10 2,828434 -3,187572 -0,26715 3 3,416336 -1,573124 -4.4626 -1.5195 -5.5110 0.4826 -6.0037 6.l)()37

192 H20X20 2 -239,792 -29,690C3 13,60527 18,17216 -335.7088 -324.3702 -320.7167 -284.9086 -278.9716 _.+~~,7()8aI

193 2L60X60 1,455907 -6,826199 -0,7583 -0,7093822 1,10177 -9.5595 -9.9747 -8.5258 -9.4952 -7.1407 'i···
194 2L60X60 0,909915 14,30217 1,72493 7,569607E-02 -1,836849 20.0230 19.9831 18.4530 18.1235 15.6372 ?o.;Q?3Q_-y i

195 IWF20X10 2,00001 1,790972 -0,49384 9 -2,438927 0,8823376 2.5074 -0.5921 2.0649 -1.2684 3.0493 ?Q~93 ,
196 2L70X70 2 163,0963 20,t449~ -12,44377 -9,663566 228.3348 217.9924 220.2166 189.6111 193.2254 ?,2$:$3.f8 -- '
197 2L60X60 2,473793 13,34253 1,30277 1,195134 -1,877803 18.6795 19.0516 16.5932 18.2161 14.2213 .- •. -..)~;9516

196 2L70X70 2 119,9089 14,8~ -6,649936 -8,521702 167.8725 162.3619 160.8645 142.6805 140.2472

~.199 2L70X70 2,197258 11,70728 1,67373 4,3996 -2,445208 16.3902 20.2464 14.7705 20.6051 11.7068

200 H20X20 2 -77,73275 -10,000 6,170921 7,655391 -108.8259 -104.3429 -103.1553 -90.2572 -88.3274

201 IWF20X10 2,828434 19,8446 3,04698 3,385718 -3,715499 27.7824 31.4005 25.7195 29.7394 20.5079 '.202 H20X20 2 -240,7582 -29,7141~ 16,11071 16,88965 -337.0615 -323.5639 -322.9408 -282.8230 -281.8104

203 2L70X7-o 1,455902 -8,160457 . -1,13941~ 0,9130451 0,4070509 -11.4246 -10.8852 -11.2900 -9.1753 -9.8331 .;.,""204 2L70X70 1,638038 46,40528 5,24291 -5,283636 -2,491715 64.9674 59.8481 62.0816 51.4391 55.0686

205 2L70X70 2,00164 48,01692 5,41192 -8,044032 -1,648384 67.2237 59.8442 64.9607 49.8690 58.1834

206 IWF20X10 2,00001 57,10025 6,27028 -7,723305 -2,128557 79.9404 72.3741 76.8499 61.6151 68.8883 1$;~()4.

207 2L70X70 1,236895 15,69831 1,93194 -1,53230; -0,6981515 21.9776 20.7032 21.3706 17.8120 18.8963 .i
208 2L70X70 1,236898 76,05289 9,25176 -5,752362 -4,923426 106.4740 101.4644 102.1275 88.4113 89.4889 . Hl6.4740 --.

209 2L90X90 2 150,4325 18,5911 -11,20631 -9,104404 21o.s055 201.2998 202.9813 175.2464 177.9788 '210.6055 -.---

210 2L70X70 2 70,52953 8,6583~ -5,36181 -4,700122 98.7413 94.1993 94.7287 81.9942 82.8544 98.7413

211 2L60X60 2,585182 -1,651998 -0,30611- 2 5,56719 -1,727144 -2.3128 1.9816 -3.8539 5.1019 -4.3807 5.1019

212 2L60X60 2 1,540736 0,25661 9 -4,278806 1,311619 2.1570 -1.1636 3.3088 -3.5853 3.6823 _-._ -3.6823

213 2L60X60 2,371141 -1,796668 -0,31011 8 5,107621 -1,561785 -2.5153 1.4339 -3.9016 4.3288 -4.3414 -4.3414 .

214 H20X20 2,128356 -43,58802 -5,62941 4,819132 4,498267 -61.0232 -57.4574 -57.7141 -48.8555 ·49.2726 -61.0232
215 IWF20X10 2,370264 -30,9575 -3,81618 6,521167 1,492126 -43.3405 -38.0380 -42.0612 -30.5796 -37.1173 -43.34,Q~

216 H20X20 2,128357 -240,2093 -29,1722 19,3373 15,03244 -336.2930 -319.4570 -322.9009 -277.6988 -283.2951 -336.293l)

- ---------------- _... --- ~
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Tabel 4.S.c Lanjutan

- _:,: ';.'; ,:'. fIlih,t.;;",U.
J'iJl ;, ="I~ ...~....".' .... ,; Nu2.,,,, ",,,,. ,';"~;'" ' .... .__ ;; I.;,,;

217 2L70X70 1,236895 75,73743 9,255489 -5,7564 -4,923641 106.0324 101.0886 101.7548 88.0293 89.1119 .'. ............... . ..........
218 2L70X70 1,236895 15,87823 1,912989 -1,512355 -D,6916581 22.2295 20.9048 21.5613 18.0443 19.1112 ???~95·??

219 2L70X70 1,455898 -31,72821 -4,1565<12 0,9895578 2,634986 -44.4195 -43.9326 -42.6163 -38.8657 -36.7266 8tt;~195

220 2L70X70 1,638042 -21,95147 -3,037518 9,749667E-D2 2,234159 -30.7321 -31.1238 -29.4145 -27.7338 -24.9561 ,"i~1:'238

221 2L70X70 1,2737 -22,54712 -3,2350.7 3,64379 1,135977 -31.5€60 -29.3176 -31.3238 -23.9371 -27.1973 ~1'~60(
222 IWF20X10 2,000005 23,07988 2,3440l -2,905867 -1,375981 32.3118 29.1217 30.3456 25.0903 27.0791 I'"

223 2L90X90 2 227,1754 27,78Hj~ -19,08799 -13,42246 318.0456 301.7905 306.3229 261.6869 269.0520 ~j~;~56

224 2L70X70 2,473788 -18,98414 -2,0669Sf5 3,96109 0,3945345 -26.5778 -22.9193 -25.7725 -18.6650 -23.3016 2~;5778U

225 2L70X70 2 83,41697 10,210 -6,594957 -5,259643 116.7838 111.1606 112.2288 96.6320 98.3679 ·:):.::?H~;7838.'·,••',••·

226 H20X20 2,128356 3,187313. 0,37452~ -2,07335 1,704818 4.4622 2.7653 5.7879 1.3167 6.2283

~227 IWF20X10 2,370261 -52,57157 -6,8078<f4 12,41277 1,520669 -73.6002 -64.0482 -72.7619 -50.3532 -64.5129

228 H20X20 2,128357 -269,3064 -32,7741 5 24,56211 16,44145 -377.0290 -355.9565 -362.4530 -307.6240 -318.1808 f~t?~()290' 1
229 2L70X70 1,455893 10,62997 1,2237.7 -2,342543 -0,2336759 14.8820 12.8399 14.5270 10.3225 13.0640 1~;~820 .;.. ;.;
230 IWF20X10 2 38,97375 4,6537/5 -7,898282 -1,23104 54.5633 47.8959 53.2297 38.8276 47.4950 ••:••••••'.~.~33

231 2L90X90 2 240,9934 29,5~14 -22,37339 -13,771 337.3908 318.5421 325.4240 274.8719 286.0550~t.~$98'.;.'·....
232 2L70X70 2,473785 -16,7677 -2,1077 ~ 4,011284 0,4075432 -23.4748 -20.2846 -23.1676 -15.9604

-20.6453 t_~233 2L70X70 2 67,83659 8,4974 2 -3,353514 -4,922966 94.9712 92.3171 91.0615 81.2931 79.2528 12

234 H20X20 2,128356 43,84908 . 5,5686 ~ -10,96013 0,3624069 61.3887 52.7607 61.8187 41.1551 55.8744 ,

235 IWF20X10 2,370258 -44,57751 -5,6774 1 9,655402 1,479793 -62.4085 -54.8527 -61.3931 -43.7797 -54.4080

236 H20X20 2,128357 -317,1379 -38,98: 16 35,09534 17,81113 -443.9931 -414.8614 -428.6887 -354.4328 -376.9023~~;!3931

237 2L70X70 1,455889 9,274803 1,239~ 6 -2,344932 -D,2437678 12.9847 11.2371 12.9180 8.7011 11.4326 i~.9lJ4.7?
238 IWF20X10 1,999995 33,49471 3,79119 -5,679682 -1,226269 46.8926 41.7158 45.2785 34.7057 40.4951 U~~;~926 ...;.";'
239 2L90X90 2 252,5793 31,258 8 -25,61215 -14,11874 353.6110 332.6195 341.8142 285.4288 300.3702 (~$~;i>110 .":';'
240 2L70X70 2,473783 -14,06921 -2,08781)1 3,962164 0,4078589 -19.6969 -17.0539 -19.8973 -12.7762 -17.3968 mtS973
241 2L70X70 2 54,05719 6,7512:?6 -6,814674E-02 -4,576181 75.6801 75.6161 72.0096 68.1557 62.2952 ?§;6801 ',.,;.

242 H20X20 2,128356 78,79623 9,77136 -17,24631 -1,000309 110.3147 96.3926 109.3894 77.0209 98.1407 ){10.3147

243 IWF20X10 2,370255 -38,30025 -4,5962~8 6,791595 1,513839 -53.6204 -47.8810 -52.1032 -39.4293 -46.2904 ;Q3,.6204 i
244 H20X20 2,128357 -357,9676 -44,198 4 43,15963 19,15211 -501.1546 -465.7504 -484.9565 -395.5527 -426.7624 .501:1546 1
245 2L70X70 1,455884 -9,673535E-D2 -0,1338 8i2 -1,119106 0,3913637 -0.1::'54 -1.2256 -0.0172 -1.6379 0.3258 ~1:6379[

246 2L70X70 0,7279356 -7,743875 -1,3738~9 1,229119 0,6346105 -10.8414 -10.5075 -10.9832 -8.3817 -9.1546 -JO;9832 ~
Z47 IWFZOX10 1,99999 27,79466 2,6133 8 -3,209025 -1,225654 38.9125 35.2878 36.8745 30.5885 33.1669 38.~5

--- -----

:"



Tabel4.5.c Lanjutan ..... I/m\.j:.,::~. 't~'~ i ·r..lUkL·) .. i'__.i NU m~k$\I:lIG.J ,~L(P~" I,··,··; Nu4 Nu5
... .... . .'. ..•~.y,

248 2L90X90 2 251,4342 31,120~2 -27,'<8062 -13,60458 352.0079 329.7700 340.6308 281.9467 299.5955 352,0079

249 2L70X70 2,47378 1,588374 0,20671 1 1~36366 -0,6599755 2.2237 3.7859 1.7088 4.5267 1.1514 4.5267

250 2L70X70 2 42,83565 5,0826 7 2,867243 -4,182962 59.9699 61.8289 56.1887 57.6715 48.5063 61.8289 .....

251 H20X20 2,128356 115,2942 14,288 7 -21,97915 -3,027233 161.4119 143.6311 158.7926 116.9243 141.5618 161~4U9

252 IWF20X10 2,370253 -40,30609 -4,991E3 5,504517 2,157095 -56.4285 -51.9503 -54.6282 -43.7073 -48.0589 -56.4285

253 H20X20 2,128357 -392,8751 -48,397 5 48.52881 20,52745 -550.C251 -510.0624 -532.4634 -432.5612 -468.9630 ·$$(j,9251

254 2L70X70 1,45588 -16,4325 -2,1419 2 1,349432 1,073315 -23.0055 -22.0666 -22.2875 -19.0357 -19.3947 ....... t?~;~Q~$i
255 IWF20X10 1,999985 28,67006 3,1233! 5 -2,015749 -1,782942 40.1381 37.7889 37.9752 33.3453 33.6479 tI .............
256 2L90X90 2 203,4265 25,206 1 -23,41022 -10,65316 284.7971 265.7145 275.9202 226.2819 242.8661 ········Z84?r$'tl
257 2L70X70 2,128356 51,25747 6,3204 9 -4.043566 -3,150205 71.7605 68.3868 69.1015 59.4125 60.5739 1{.7665 •• ···.,.·.·
258 H20X20 2,128356 189,789 23,40& 5 -23,81886 -8,90352 265.7046 246.1420 258.0743 208.4855 227.8754 '···~$,7046

:

-30,35215 -3,8871 9 7,139773 0,961095 -42;49~O'
,

259 IWF20X10 2,37025 -42.4930 -36.9301 -41.8731 -29.0844 -37.1167

260 H20X20 2,128357 -429,4692 -52,939 8 52.70868 22,48302 -601.2569 -557.9001 -582.0806 -473.3117 -512.6051 "" .• '. iSo1;2569.>
261 2L70X70 0,72794 0,6073984 -9,139069 1:-03 8,924911 E-03 3,547475E-03 0.8504 0.7214 0.7171 0.7359 0.7289 ,;~262 IWF20X10 1,99998 21,81927 2,3104E 2 -3,47443 -0,8329544 30.54-70 27.1003 29.2135 22.8216 26.2555

263 2L90X90 2 203,6277 25,232! 5 -23,4685 -10,65421 285.0788 265.9505 276.2020 226.4605 243.1190 ····~85.()7~8.>

264 H20X20 2,128356 224,7168 27,666 2 -28,77374 -10,66784 314.6:>35 290.9079 305.3926 246.0877 269.6253 ~14"5635'>·

265 IWF20X10 2,370247 17,34415 . 2,193719 1,c66167 -1,497127 24.2818 25.1760 23.1253 23.2959 19.9636 li~

266 H20X20 2,128357 -456,8557 -56,461 2 58,33791 23,35056 -639.5980 -591.8956 -619.8855 -500.6185 -546.1021 i6~9.5980·········

267 IWF20X10 1,999975 -17,50339 -2,6988 9 1,450997 1,212786 -24.5047 -24.1615 -24.3520 -20.4672 -20.7769 1-24.5()47 .'.•• '.'

268 H20X20 2,128356 341,9128 41,906 7 -43,23976 -16,58552 478.6179 442.7544 464.0778 375.0371 409.6876 418.~779 .

269 IWF20X10 2,370245 106,341 13,496 7 -11,2295 -5,801497 148.8774 140.2198 144.5622 119.7590 126.8154 14-8.,8714
270 H20X20 2,1?8357 -439,766 -54,315 9 58,34066 21,91724 -615.6724 -567.9510 -597.0897 -479.0339 -526.3844 -615.6724

271 IWF20X10 1,99997 -94,18549 -12,279 P6 1~ ,87371 4,860439 -131.8597 -123.1701 -128.7807 -103.7263 -112.8435 -131.8597

272 H20X20 2,128356 233,8835 28,2849 -30,10291 -11,18255 327.4369 301.8337 316.9700 255.6689 280.2653 327.4369
273 IWF20X10 2,370242 116,0494 14,646E 6 -14,11384 -5,81089 162.4692 151.4029 158.0452 128.2346 139.0285 162:4692
274 H20X20 2,128357 -341,1225 -41,805 4 47,04531 16,54435 -477.5715 -438.5995 -463.0002 -369.0908 -408.7421 -477.5715
275 IWF20X10 1,999965 -102,5764 -13,430 9 14,4875 4,941347 -143.6070 -132.9905 -140.6274 -110.9732 -123.3832 -143.6070
276 H20X20 2,128356 118,7459 13,486: ~ -14,15985 -5,732526 166.2443 152.7452 159.4871 130.8304 141.7859 166.2443
277 IWF20X10 2,370239 123,2534 15,85~ -17,08507 -5,838696 172.5548 159.6104 168.6075 133.6230 148.2433 172.5548
278 H20X20 2,128357 -232,3827 -28,092 3 32,93674 11,10888 -325.3358 -297.4585 -314.9208 -250.0879 -278.4642 -325.3358
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Nu1 Nu2

-14,276 -150.2063 -138.1662

280 I H20X20 I 2,234774 I -6,625198 I -2,89111\7 I 5,032578 I -9,683944E-02' -9.2753 I -8.5500 , -12.6535 , -2.8534 I -9.5217 14Z.6535

281 IIWF20X10 I 2,436566 I 131,6635 I 17,2049~ I -20,14071 I -5,923807 I 184.3289 I 169.4115 I 180.7850 I 140.4157 I 158.8977 1 2184:3289

282 I H20X20 I 2,234761' -117,2962 , -13,2933\3 I 16,10391 I 5,664997 I -164.2147 I -149.1416 I -157.4928 I -126.4670 I -140.0376 \>+164,214:7

283 IIWF20X10 I 2 I -119,4662 I -16,5742\9 I 21,68384 I 5,047749 I -167.2527 I -152.5312 I -165.8401 I -123.4576 I -145.0845 1}16!,g52T

284 I 2L80X80 I 2 I -8,237504 I -2,951~ I 5,002762 I -1,251946E-02 I -11.5325 I -10.6056 I -14.6179 I -4.8573 I -11.3772 IS1~;~1791

285 I 2L80X80 I 2,828427 I 6,764173 I 1,906111 , -4,174656 I 2,967922E-D2 I 9.4698 I 7.8271 I 11.1905 I 3.6430 I 9.1086 Lltmt05 i

286 3,82711 -0,8979749 -1,142927E-02 5.3580 6.6208 7.3301 4.2835 5.4360<123301..... -
287 -4,25481 3,021456 -5,571364E-03 -5.9567 -4.9195 -7.3411 -1.8750 -5.8102

288 I 2L80X80 I 2 I -3,414975 I -1,56648f3 I 1,991136 I 2,62675E-03 I -4.7810 I -5.0114 I -6.6022 I -2.2927 I -4.8778 F.,$;~022

289 I 2L80X80 I 2,370229' 4,518012 I 1,80964$ , -2,295102 I -5,730936E-03 I 6.3252 I 6.4810 I 8.3125 I 3.3428 , 6.3190 18.3125

290 I 2L80X80 I 2,128376' -0,3704955 , 4,725097Eto2 \ 0,3698871 I 2,291922E-D3 I -0.5187 I -0.0731 I -0.3672 I 0.0599 I -0.4180 \)-()2$187

291 I 2L80X80 I 0,544 , -1,778002 I -0,97636<17 I 1,237208 '8,855833E-04 I -2.4892 I -2.7060 , -3.6951 I -1.0134 I -2.6206 1>&.15951

Keterangan :

[1] Nomer batang

[2] Jenis profil yang dipakai

[3] Panian 9 batang L(m)

[4] NO =gaya aksial akibat beban mati (kN)

[5] NL =gaya aksial akJbat bebSl hidup- (kN)

[6] Nwki =gaya aksial akibat beban angin ki~ (kN)

[7J Nwka =gaya aksial akibat beban angin ~nan (kN)

[8J Nu 1 =1,4.ND

[9J Nu2 =1,2ND+1 ,6NL+0,8Nwki

[10] Nu3 =1,2ND+1 ,6NL+0,8Nwka

[11] Nu4 =1,2ND+1 ,3Nwki+0,5NL

[12J Nu5 =1,2ND+1,3Nwka+0,5NL

[13] Numaks = gayaaksial batang maksimuml (kN}

...~._~~.·~I----~

Notasi Profil:

A = (H BEAM) 200x 20Ox8x12x13

B = (IWF) 200x100x5,5x8x11

C =2L 80.80.8

0= 2L 70.70.7

E = 2L 60.60.6

F =2L 50.50.5

H =2L 90.90.9

w
N
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1 2L80X80 0.544 -1.890381 -0.9763607 1.74E-OS 1.74E-05 -2.6465 -3.8306 -3.8306 -2.7566 -2.7566 {r{:,~~~M

2 2L80X80 2 -3.401635 -1.566486 -4.01E-04 -4.01E-04 -4.7623 -6.5887 -6.5887 -4.8657 -4.8657

3 2L80X80 2.370229 4.21562 1.809651 9.21E-04 9.21E-04 5.9019 7.9549 7.9549 5.9648 5.9648

4 2L80X80 2.128376 -0.3588551 4.73E-02 -2.63E-04 -2.63E-04 -0.5024 -0.3552 -0.3552 -0.4073 -0.4073

5 2L80X80 1.272 -4.283113 -1.394297 -1.59E-04 -1.59E-04 -5.9964 -7.3707 -7.3707 -5.8371 -5.8371

6 2L80X80 2 -8.30107 -2.951766 1.84E-C3 1.84E-03 -11.6215 -14.6826 -14.6826 -11.4348 -11.4348

7 2L80X80 2.828427 6.48517 1.906098 -5.64E-03 -5.64E-03 9.0792 10.8274 10.8274 8.7279 8,7279

8 2L80X80 2.128376 3.769067 1.716673 1.84E-C'3 1.84E-03 5.2767 7.2710 7.2710 5.3836 5.3836

9 IWF20X10 2 -93.82417 -16.57384 -1.872893 -1.872893 -131.3538 -140.6055 -140.6055 -123.3107 -123.3107

10 H20X20 2.234761 -7.117423 -2.891159 8.901049 8.901049 -9.9644 -6.0459 -6.0459 1.5849 1.5849

11 IWF20X10 2.436587 101.5711 17.20432 2.216268 2.216268 142.1995 151.1852 151.1852 133.3686 133.3686

12 H20X20 2.234761 -88.09782 -13.29252 -2.085369 -2.085369 -123.3369 -128.6537 -128.6537 -115.0746 -115.0746

13 IWF20X10 2 -82.8783 -14.28102 -1.828115 -1.828115 -116.0296 -123.7661 -123.7661 -108.9710 -108.9710

14 H20X20 2.12836 89.63155 13.48684 10.9;l261 10.99261 125.4842 137.9309 137.9309 128.5917 128.5917

15 IWF20X10 2.370254 93.59382 15.85926 2.202926 2.202926 131.0313 139.4497 139.4497 123.1060 123.1060

16 H20X20 2.12836 -175.5663 -28.09502 -4.119032 -4.119032 -245.7928 -258.9268 -258.9268 -230.0818 -230.0818

17 IWF20X10 2 -77.77486 -13.39988 -1.842119 -1.842119 -108.8848 -116.2433 -116.2433 -102.4245 -102.4245

18 H20X20 2.12836 177.0318 28.27606 13.02767 13.02767 247.8445 268.1020 268.1020 243.5122 243.5122

19 IWF20X10 2.370254 86.70824 14.66861 2.192141 2.192141 121.3915 129.2734 129.2734 114.2340 114.2340

20 H20X20 2.12836 -256.6912 -41.80021 -6.146379 -6.146379 -359.3677 -379.8269 -379.8269 -336.9198 -336.9198

21 IWF20X10 2 -71.76547 -12.48059 -1.853726 -1.853726 -100.4717 -107.5705 -107.5705 -94.7687 -94.7687

22 H20X20 2.12836 258.1714 41.98459 15.05878 15.05878 361.4400 389.0280 389.0280 350.3744 350.3744

23 IWF20X10 2.370254 78.37532 13.51525 2.199278 2.199278 109.7254 117.4342 117.4342 103.6671 103.6671
24 H20X20 2.12836 -330.2904 -54.46826 -8.186149 -8.186149 -462.4066 -490.0466 -490.0466 -434.2246 -434.2246
25 IWF20X10 2 -63.39603 -11.13476 -1.745282 -1.745282 -88.7544 -95.2871 -95.2871 -83.9115 -83.9115
26 H20X20 1.574971 330.6883 54.48333 17.062D3 17.06203 462.9636 497.6489 497.6489 446.2483 446.2483
27 IWF20X10 2.079897 63.5313 10.80484 1.849399 1.849399 88.9438 95.0048 95.0048 84.0442 84.0442
28 H20X20 1.574971 -380.9448 -63.07273 -9.640543 -9.640543 -533.3227 -565.7626 -565.7626 -501.2028 -501.2028
29 IWF20X10 2 -20.96846 -4.023106 6.42E-02 6.42E-02 -29.3558 -31.5477 -31.5477 -27.0902 -27.0902

H20X20 2.226138 370.9182 61.35986 17.97839 17.97869 519.2855 557.6606 557.6606 l:i1if~5ti~o~{,\1 W30 499.1541 499.1541 w
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31 IWF20X10 2.607928 73.82592 12.41116 0.783 66 0.783366 103.3563 109.0757 109.0757 95.8151 95.8151

32 H20X20 2.226138 -434.7622 -72.12199 -10.11 994 -10.11994 -608.6671 -645.2058 -645.2058 -570.9316 -570.9316

33 IWF20X10 2 -54.47141 -9.390748 -0.551 491 -0.5512491 -76.2600 -80.8319 -80.8319 -70.7777 -70.7777

34 H20X20 2.061222 436.0988 72.30289 18.62 84 18.62584 610.5383 653.9039 653.9039 583.6836 583.6836

35 IWF20X10 2.50082 63.39176 10.64645 -0.189 197 -0.1899197 88.7485 92.9525 92.9525 81.1464 81.1464

36 H20X20 2.061222 -489.4963 -81.29456 -10.12~75 -10.12275 -685.2948 -725.5651 -725.5651 -641.2024 -641.2024

37 IWF20X10 2 -50.16518 -8.63613 0.118 422 0.1182422 -70.2313 -73.9214 -73.9214 -64.3626 -64.3626

38 H20X20 2.061222 491.0832 81.51482 18.44 06 18.44806 687.5165 734.4820 734.4820 654.0397 654.0397

39 IWF20X10 2.50082 55.86657 9.327074 -1.021 569 -1.021669 78.2132 81.1459 81.1459 70.3753 70.3753

40 H20X20 2.061222 -538.3896 -89.43703 -9.416059 -9.416059 -753.7454 -796.6996 -796.6996 -703.0269 -703.0269

41 IWF20X10 2 -41.97696 -7.224295 0.900E :>75 0.9008075 -58.7677 -61.2106 -61.2106 -52.8134 -52.8134

42 H20X20 2.061222 538.7135 89.44666 1752 6<1 17.52464 754.1989 803.5906 803.5906 713.9616 713.9616

43 IWF20X10 2.50082 52.51316 8.705561 -1.957616 -1.957616 73.5184 75.3786 75.3786 64.8237 64.8237

44 H20X20 2.061222 -581.7563 -96.60622 -7.866819 -7.866819 -814.4588 -858.9710 -858.9710 -756.6375 -756.6375

45 IWF20X10 2 96.14361 15.7508 5.114 04 5.114904 134.6011 144.6655 144.6655 129.8971 129.8971

46 H20X20 2.36 566.3584 94.02577 15.25 68 15.25368 792.9018 842.2743 842.2743 746.4727 746.4727

47 IWF20X10 3.093477 53.13459 8.948291 -5.37 19 -5.37719 74.3884 73.7770 73.7770 61.2453 61.2453

48 H20X20 2.36 -606.5462 -100.8248 -3.45C559 -3.450559 -849.1647 -891.9356 -891.9356 -782.7536 -782.7536

49 IWF20X10 2 -29.6231 -5.284923 3.570 ~83 3.570883 -41.4723 -41.1469 -41.1469 -33.5480 -33.5480

50 H20X20 2 607.9416 101.0705 10.89 :>41 10.89041 851.1182 899.9550 899.9550 794.2227 794.2227

51 IWF20X10 2.828427 37.90531 6.490113 -5.10€pg1 -5.106091 53.0674 51.7857 51.7857 42.0935 42.0935

52 H20X20 2 -635.2574 -105.7208 0.436 01 0.436101 -889.3604 -931.1133 -931.1133 -814.6023 -8146023

53 IWF20X10 2 -25.93224 -4.711713 3.543~19 3.543319 -36.3051 -35.8228 -35.8228 -28.8682 -28.8682

54 H20X20 2 636.6429 105.9605 7.027 p47 7.027547 891.3001 939.1303 939.1303 826.0875 826.0875
55 IWF20X10 2.828427 30.51433 5.25812 -5.05C 992 -5.050992 42.7201 40.9894 40.9894 32.6800 32.6800
56 H20X20 2 -658.5865 -109.7151 4.260p18 4.260518 -922.0211 -962.4395 -962.4395 -839.6227 -839.6227
57 IWF20X10 2 -19.87569 -3.707995 3.5451562 3.545562 -27.8260 -26.9472 -26.9472 -21.0956 -21.0956

58 H20X20 2 659.6411 109.9009 3.200 56 3.200456 923.4975 969.9711 969.9711 850.6804 850.6804
59 IWF20X10 2.828427 22.55934 3.943367 -5.05l 728 -5.054728 31.5831 29.3368 29.3368 22.4717 22.4717
60 H20X20 2 -675.921 -112.7191 8.089 67 8.089767 -946.2894 -984.9839 -984.9839 -856.9481 -856.9481
61 IWF20X10 2 -14.74374 -2.798653 3.552 41 3.552541 -20.6412 -19.3283 -19.3283 -14.4735 -14.4735
62 H20X20 2 676.6848 112.8549 -0.62/0369 -0.627869 947.3587 992.0873 992.0873 8676330 867.6330 l~tf992;Oii'f.g;1~1 w
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95 H20X20 2 -635.2574 -105.7208 35.09 98 35.09498 -889.3604 -903.3862 -903.3862 -769.5458 -769.5458

96 IWF20X10 2 -29.6231 -5.284923 -3.731~99 -3.731399 -41.4723 -46.9887 -46.9887 -43.0410 -43.0410

97 H20X20 2.36 566.3584 94.02577 -35.51~66 -35.51236 792.9018 801.6612 801.6612 680.4765 680.4765

98 IWF20X10 3.093477 53.13459 8.948291 5.446~55 5.446855 74.3884 82.4363 82.4363 75.3166 75.3166

99 H20X20 2.36 -606.5462 -100.8248 38.99 85 38.994<35 -849.1647 -8579792 -857.9792 -727.5745 -727.5745

100 IWF20X10 2 96.14361 15.7508 -12.7~ 031 -12.79031 134.6011 130.3414 130.3414 106.6203 106.6203

101 H20X20 2.061222 538.44 89.44666 -412 757 -41.27757 753.8160 756.2206 756.2206 637.1905 637.1905

102 IWF20X10 2.50082 52.51316 8.705561 5.33 49 5.::3149 73.5184 81.2099 81.2099 74.2995 74.2995

103 H20X20 2.061222 -581.7563 -96.60622 44.35bn 44.35077 -814.4588 -817.1969 -817.1969 -688.7547 -688.7547

104 IWF20X10 2 -41.97696 -7.224295 -2.211 105 -2.211105 -58.7677 -63.7001 -63.7001 -56.8589 -56.8589

105 H20X20 2.061222 490.8098 81.51482 -43.6< 985 -43.~9B5 687.1337 684.4756 684.4756 572.9844 572.9844

106 IWF20X10 2.50082 55.86657 9.327074 2.7J7 28 2.707628 78.2132 84.1293 84.1293 75.2233 75.2233

107 H20X20 2.061222 -538.3896 -89.43703 48.44 975 48.44975 -753.7454 -750.4070 -750.4070 -627.8014 -627.8014

108 IWF20X10 2 -50.16518 -8.63613 0.239 476 0.2::93476 -70.2313 -73.8245 -73.8245 -64.2051 -64.2051

109 H20X20 2.061222 435.8254 72.30289 -43.l 93 -43.493 610.1556 603.8807 603.8807 502.6010 502.6010

110 IWF20X10 2.50082 63.39176 10.64645 -0.152 596 -0.1520596 88.7485 92.9828 92.9828 81.1957 81.1957

111 H20X20 2.061222 -489.4963 -81.29456 50.11 985 50.11985 -685.2948 -677.3710 -677.3710 -562.8870 -562.8870

112 IWF20X10 2 -54.47141 -9.390748 2.443 75 2.443175 -76.2600 -78.4363 -78.4363 -66.8849 -66.8849

113 H20X20 2.226138 370.9182 61.35986 -40.6E 645 -40.66645 519.2855 510.7445 510.7445 422.9154 422.9154

114 IWF20X10 2.607928 73.82592 12.41116 -3.25( 471 -3.250L71 103.3563 105.8486 105.8486 90.5711 90.5711

115 H20X20 2.226138 -434.7622 -72.12199 49.351725 49.35725 -608.6671 -597.6240 -597.6240 -493.6112 -493.6112

116 IWF20X10 2 -20.96846 -4.023106 -0.168 326 -0.16E3326 -29.3558 -31.7338 -31.7338 -27.3925 -27.3925

117 H20X20 1.574971 330.6883 54.48333 -38.51 048 -38.51048 462.9636 453.1909 453.1909 374.0040 374.0040

118 IWF20X10 2.079897 63.5313 10.80484 -4.20l 501 -4.200501 88.9438 90.1585 90.1585 76.1689 76.1689

119 H20X20 1.574971 -381.2402 -63.07273 47.35 05 47.35705 -533.7363 -520.5190 -520.5190 -427.4604 -427.4604

120 IWF20X10 2 -63.39603 -11.13476 5.9:J5 54 5.995154 -88.7544 -89.0947 -89.0947 -73.8489 -73.8489
121 H20X20 2.12836 258.1714 41.98459 -31-8 027 -31.62027 361.4400 351.5248 351.5248 289.4316 289.4316
122 IWF20X10 2.370254 78.37532 13.51525 -7.221 163 -7.228133 109.7254 109.8923 109.8923 91.4114 91.4114
123 H20X20 2.12836 -330.6896 -54.46826 43.28 31 43.28231 -462.9654 -449.3509 -449.3509 -367.7946 -367.7946
124 IWF20X10 2 -71.76547 -12.48059 8.644 96 8.644496 -100.4717 -99.1719 -99.1719 -81.1210 -81.1210
125 H20X20 2.12836 177.0318 28.27606 -22.31 365 -22.36::·35 2478445 239.7889 239.7889 197.5034 197.5034

•... ,".-•• -'" " - '''-'0'<"0'.

126 IWF20X10 2.370254 86.70824 14.66861 -10.1(913 -10.10f:13 121.3915 119.4324 119.4324 98.2423 98.2423 l(fnt2f~f~111
VJ
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127 H20X20 2.12836 -218,6461 -40,44337 22,69E~2 -3,::74318 -306.1045 -308.9256 -329.7842 -253.0884 -286.9836

128 IWF20X10 2 -67,23852 -13,29847 7,566C178 -D,9223725 -94.1339 -95.9109 -102.7017 -77.4996 -88.5345

129 H20X20 2.12836 76,94717 13,12578 -6,276 57 1,679803 107.7260 108.3170 114.6817 90.7406 101.0832

130 IWF20X10 2.370254 86,23935 16,63447 -9,427~9 1,137336 120.7351 122.5601 131.0122 99.5482 113.2830

131 H20X20 2.12836 -149,5536 -27,15702 16,16 4 -2,83443 -209.3750 -209.9856 -225.2071 -172.0317 -196.7666

132 IWF20X10 2 -71,61058 -14,15212 9,421C 81 -1,.183488 -1002552 -101.0396 -109.7632 -80.7617 -94.9377

133 H20X20 2.234761 -5,296871 -2,699042 4,196€ 08 4,OO~89E-02 -7.4156 -7.3174 -10.6427 -22502 -7.6537

134 IWF20X10 2.436587 93,27982 17,96355 -11,88 69 1,005237 130.5917 131.1713 142.1697 105.4701 123.3424

135 H20X20 2.234761 -75,25336 -12,79253 7,498E 6f -1,725561 -105.3547 -104.7731 -112.1525 -86.9520 -98.9435

136 IWF20X10 2 -82,67841 -16,81e6 12,74C85 -1,32768 -115.7498 -115.9312 -127.5860 -91.0603 -109.9994

137 2L80X80 2 -7,004235 -2,946413 4,295 62 4,722117E-03 -9.8059 -9.6832 -13.1156 -4.2946 -9.8721

138 2L80X80 2.828427 5,917346 1,895194 -3,602 95 -1,113211E-02 8.2843 7.2514 10.1242 3.3657 8.0339

139 2L80X80 2.128376 3,142625 1,720966 -0,7587 103 4.27~789E-03 4.3997 5.9177 6.5281 3.6453 4.6372

140 2L80X80 1.272 -3,564253 -1,391096 2,592E ()L 2114506E-03 -4.9900 -4.4288 -6.5012 -1.6023 -4.9699

141 2L80X80 2 -2,825364 -1,5674:37 1,702E 47 -9,84'997E-04 -3.9555 -4.5363 -5.8992 -1.9607 -4.1755

142 2L80X80 2.370229 3,824933 1,811805 -1,960 93 2 14E021 E-03 5.3549 5.9205 7.4905 2.9473 5.4986

143 2L80X80 2.128376 -0,3784268 4,627842E-02 0,3146 625 -8,610545E-04 -0.5298 -0.1283 -0.3808 -0.0219 -0.4321

144 2L80X80 0.544 -1,414655 -0,9768609 1,058 34 -3,35e78E-04 -1.9805 -2.4136 -3.2608 -0.8097 -2.1865

Keterangan

[1) Nomer batang Notasi Frofil

[2) Jenis profil yang dipakai A "(H BE~.M) 200x200x8x12x13

(3) Panjang batang L(m) B "(IWF) 200x100x5,5x8x11

(4) gaya aksial C "2L 80.80.8

[5J gaya aksial D "2L 70.70.7

[6J gaya aksial E "2L 60.60.6

[7] gaya aksial _.' F "2L 50.50.5

(8) Nu1 " 14ND H "2L 90.90.9

[9J Nu2 " 1,2ND+1,6NL+0,8Nwki

[10) Nu3 " 1,2ND+ 1,6NL+O,8Nwka

(11) Nu4 =1,2ND+1,3Nwki+0,5NL i.
[12) Nu5 " 1,2ND+1 ,3Nwka+0,5NL

..j:::. I
[13] Numaks =gaya aksial batang maksimum (kN) tv I

I
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E 0,544 -0,4531176 -0,9775763 0,3552973 0 -0.6344 -1.8236 -2.1079 -0.5706 -1.0325

E 1 ·0,6480255 -1,094541 0,4003019 0 -0.9072 -2.2087 -2.5289 -0.8045 -1.3249

F 1,350727 0,9146919 1,438241 -0,5258821 0 1.2806 2.9781 3.3988 1.1331 1.8168

E 1,064188 3,119135E-02 0,0357706 0,1110069 0 0.0437 0.1835 0.0947 0.1996 0.0553

F 0,908 -1,651026 -1,582394 1,295042 0 -2.3114 -3.4770 -4.5131 -1.0889 -2.7724

E 2 -3,022541 -3,051328 1,990636 0 -4.2316 -6.9167 -8.5092 -2.5649 -5.1527

F 2,583892 3,155525 2,505619 -2,03996 0 4.4177 6.1637 7.7956 2.3875 5.0394

E 2,128376 0,7150403 1,183629 5,636795E-02 0 1.0011 2.7969 2.7519 1.5231 1.4499

F 1,636 -2,681086 -1,869099 2,153478 0 -3.7535 -4.4851 -6.2079 -1.3523 -4.1519

E 2 -5,759254 -4,651913 3,82811 0 -8.0630 -11.2917 -14.3542 -4.2605 -9.2371

F 3,09653 4,327788 2,471241 -2,8353 0 6.0589 6.8791 9.1473 2.7431 6.4290

E 2,128376 3,273483 3,2574 -1,139842 0 4.5829 8.2/.81 9.1400 4.0751 5.5569

C 0,364 -8,505857 -4,491258 5,124118 0 -11.9082 -13.2937 -17.3930 -5.7913 -12.4527

C 2 -8,050143 -4,341585 5,004814 0 -11.2702 -12.6029 -16.6067 -5.3247 -11.8310

E 2,128359 -0,5891224 -0,3913368 0,3083954 0 -0.8248 -1.0864 -1.3331 -0.5017 -0.9026

F 2,370255 4,296484 2,417807 -2,436032 0 6.0151 7.0754 9.0243 3.1978 6.3647

17 E 2,128359 2,347118 2,826885 -0,4379431 0 3.2860 6.9892 7.3396 3.6607 4.2300
18 F 2 -3,170576 -2,058245 2,071708 0 -4.4388 -5.4405 . -7.0979 -2.1406 -4.8338

19 E 2,128359 3,330888 1,790729 -1,888861 0 4.6632 5.3511 6.8622 2.4369 4.8924

20 F 2,370255 1,813232 1,25403 -0,7392315 0 2.5385 3.5909 4.1823 1.8419 2.8029

21 E 2,128359 0,667998 1,697734 0,7242085 0 0.9352 4.0973 3.5180 2.5919 1.6505

22 2 -1,048815 -1,056053 0,6229078 0 -1.4683 -2.4499 -2.9483 -0.9768 - -1.7866F

23 E 2,128359 5,006743 2,91646 -2,552289 0 7.0094 8.6326 10.6744 4.1483 7.4663
24 F 2,370255 -0,7071515 6,878906E-02 0,9773541 0 -0.9900 0.0434 -0.7385 0.4564 -0.8142

25 E 2,128359 1,256845 1,636242 0,3415164 0 1.7596 4.3994 4.1262 2.7703 2.3263
26 F 2 1,081428 -5,748639E-02 -0,8263675 0 1.5140 0.5446 1.2057 0.1947 1.2690
27 E 2,128359 4,417528 2,977622 -1,672748 0 6.1845 8.7270 10.0652 4.6153 6.7898
28 F 2,370255 -3,246724 -1,114962 2,695141 0 -4.5454 -3.5239 -5.6800 -0.9499 -4.4535
29 E 2,128359 4,124405 2,639324 -1,58629 0 5.7742 7.9032 9.1722 4.2068 6.2689 1~~~~1 ~

30 2 3,154184 0,925593 -2,24264 0 4.4159 3.4719 5.2660 1.3324 4.2478
!!ii~W-!':loWF,::'~-,':s:r;;i:~' WF
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3,463088

1,978637

-1,808469

E

E

F

E

34

32

33

31

Tabel 4.5.f Lanjutan

~ar~JfJp:rofll'

Keterangan

[1] Nomer batang

[2] Jenis prolil yang dipakai

[3] Panjang batang L(m)

[4] NO = gaya aksial akibat beban mati

[5] NL = gaya aksial akibat beban hidup (kN)

[6] Nwki = gaya aksial akibat beban angin kin (kN)

[7] Nwka = gaya aksial akibat beban angin kanan (kN)

[8] Nu1 = 1,4ND

[9] Nu2 = 1,2ND+1,6NL+O,8Nwki

[10] Nu3 = 1,2NO+1,6NL+O,8Nwka

[11] Nu4 = 1,2NO+1,3Nwki+O,5NL

[12] NuS = 1,2NO+1,3Nwka+O,5NL

[13] Numaks = gaya aksial batang maksimum (kN)

Notasi Prolil A =(H BEAM) 200x200x8x12x13

B = (IWF) 200x1 00x5,5x8x11

C = 2L 80.80.8

D = 2L 70.70.7

E = 2L 60.60.6

F = 2L 50.50.5

H = 2L 90.90.9

~
~

!
I

\.



1 E 0,544 -0,451258 -0,9764121 0,3543338 0 -0.6318 -1.8203 -2.1038 -0.5691 -1.0297

2 E 1 -0,6482708 -1,094706 0,4004053 0 -0.9076 -2.2091 -2.5295 -0.8048 -1.3253

3 F 1,350727 0,9157235 1,438912 -0,5263646 0 1.2820 2.9800 3.4011 1.1341 1.8183

4 E 1,064188 3,188138E-02 3,619727E-02 0,1106381 0 0.0446 0.1847 0.0962 0.2002 0.0564

5 F 0,908 -1,658028 -1,586789 1,298645 0 -23212 -3.4896 -4.5285 -1.0948 -2.7830

6 E 2 -3,020485 -3,050007 1,989642 0 -4.2287 -6.9129 -8.5046 -2.5631 -5.1496

7 F 2,583892 3,150147 2,502177 -2,03733 0 4.4102 6.1538 7.7837 2.3827 5.0313

8 E 2,128376 0,7146683 1,183419 5,660917E-02 0 1.0005 2.7964 2.7511 1.5229 1.4493

9 F 1,636 -2,656169 -1,853498 2,140573 0 -3.7186 -4.4405 -6.1530 -1.3314 -4.1142

10 E 2 -5,774002 -4,661244 3,835544 0 -8.0836 -11.3184 -14.3868 -4.2732 -9.2594

11 F 3,09653 4,366996 2,496051 -2,855058 0 6.1138 6.9500 9.2341 2.7768 6.4884

12 E 2,128376 3,274069 3,25769 -1,1 L 0308 0 4.5837 8.2289 9.1412 4.0753 5.5577

13 C 0,364 -10,71705 -5,707853 6,620955 0 -15.0039 -16.6963 -21.9930 -7.1071 -15.7144

14 C 2 -9,819138 -5,280802 6,273709 0 -13.7468 -15.2133 -20.2322 -6.2675 ·14.4234

15 E 2,128359 -1,761615 -1,127421 0,9115201 0 -2.4663 -3.1886 -3.9178 -1.4927 -2.6776

16 F 2,370255 6,408532 3,54109 -3,9L 6936 0 8.9719 10.1984 13.3560 4.3298 9.4608

17 E 2,128359 0,6043314 1,915184 0,8406346 0 0.8461 4.4620 3.7895 2.7756 1.6828

18 F 2 -5,001633 -3,036625 3,372104 0 -7.0023 -8.1629 -10.8606 -3.1365 -7.5203

19 E 2,128359 4,08288 2,080564 -2,657448 0 5.7160 6.1024 8.2284 2.4851 5.9397

20 F 2,370255 3,969027 2,404476 -2,273418 0 5.5566 6.7913 8.6100 3.0096 5.9651

21 E 2,128359 -3,019468 -0,252322 3,385486 0 -4.2273 -1.3187 -4.0271 0.6516 -3.7495

22 F 2 -2,860328 -2,022058' 1,913446 0 -4.0045 -5.1369 -6.6677 -1.9559 -4.4434

23 E 2,128359 7,693398 4,238374 -4,6e8461 0 10.7708 12.2547 16.0135 5.2433 11.3513

24 F 2,370255 1,442886 1,215389 -0,5535108 0 2.0200 3.2333 3.6751 1.6196 2.3392

25 E 2,128359 -4,362932 -1,344299 4,3(8885 0 -6.1081 -3.8833 -7.3864 -0.2151 -5.9077

26 F 2 -0,7363008 -1,027266 0,4681031 0 -1.0308 -2.1527 -2.5272 -0.7887 -1.3972

27 E 2,128359 9,039134 5,331482 -5,1~6528 0 12.6548 15.2201 19.3773 6.7572 13.5127

28 F 2,370255 -1,097429 3,291682E-02 1,163575 0 -1.5364 -0.3334 -1.2642 0.2122 -1.3005

29 E 2,128359 -3,430464 -1,374273 3,829709 0 -4.8026 -3.2516 -6.3154 0.1749 -4.8037 ~':~%~:\1l;j~g!til .j:::o.

30 F 2 1,354739 -2,856858E-02 -0,9691862 0 1.8966 0.8046 1.5800 0.3515 1.6114 Ilri~nI~:;J;::':;'~'~~;';"~t~"f~AI VI



No
···L4k:,~.

- ........ -

31 E 0,8513504 8,053001 5,360429 -4,152518 0 11.2742 14.9183 18.2403 6.9455 12.3438

32 F 1,886796 -2,132309 -0,9084913 1,851684 0 -2.9852 -2.5310 -4.0124 -0.6058 -3.0130

33 E 0,8513504 -2,504558 .0,9586811 3,32653 0 -3.5064 -1.8781 -4.5394 0.8397 -3.4848

34 F 2 2,510494 0,9608483 -1,971431 0 3.5147 2.9728 4.5500 0.9302 3.4930

35 E 1,38341 7,145338 4,94754 -3,305765 0 10.0035 13.8459 16.49:J5 6.7507 11.0482

36 F 2,005349 -3,420211 -1,969977 2,756368 0 -4.7883 -5.0511 -7.2562 -1.5060 -5.0892

37 E 1,38341 -0,1655335 0,4030755 1,683762 0 -0.2317 1.7933 0.4463 2.1918 0.0029

38 F 2 3,82609 1,96663 ·2,751081 0 5.3565 5.5371 7.7379 1.9982 5.5746

39 E 2,128356 4,838269 3,582648 -1,396188 0 6.7736 10.4212 11.5332 5.7822 7.5972

40 F 2,370261 -6,15248 -3,514586 4,675414 0 . -8.6135 -9.2660 -13.0003 -3.0622 ·9.1403

41 E 2,128356 5,324523 3,56357 ·2,111774 0 7.4543 10.4017 12.0911 5.4259 8.1712

42 F 2 5,694829 2,964653 -3,942862 0 7.9728 8.4230 11.5772 3.1904 8.3161

43 E 2,128356 -0,6512287 0,421884 2,807626 0 -0.9117 2.1396 ·0.1065 3.0794 -0.5705

44 F 2,370261 -E,746671 -4,698647 6,391905 0 -12.2453 -12.9003 -18.0138 -4.5359 -12.8453

45 E 2,128356 13,12747 7,787469 ·7,360889 0 18.3785 22.3242 28.2129 10.0775 19.6467

46 F 2 .8,392531 E-02 0 0 0 -0.1175 ·0.1007 -0.1007 -0.1007 -0.1007

Keterangan

[1J Nomer batang Notasi Profil

(2) Jenis profil yang dipakai A = (H BEAM) 200x200x8x12x13

[3) Panjang batang L(m) B = (IWF) 200x1 00x5,5x8x11

[4J gaya C = 2L 80.80.8

[5J gaya D = 2L 70.70.7

[6] gaya E = 2L 60.60.6

[7) gaya F = 2L 50.50.5

[8) Nu1 =1,4ND H = 2L 90.90.9

[9) Nu2 '" 1,2ND+1,6NL+0,8Nwki

[10J Nu3 = 1,2ND+1 ,6NL+0,8Nwka

[11J Nu4 = 1,2ND+1 ,3Nwki+0,5NL

[12J Nu5 = 1,2ND+1 ,3Nwka+0,5NL

[13J Numaks = gaya aksial batang maksimum (kN)
~
0'1



E 0,544 -0,648133 -0,9748724 0,=,297502 0 -0.9074 -1.9138 -2.3376 -0,5765 -1.2652

E 1 -0,8758068 -1,09499 O,E014047 0 -1.2261 -2.3218 -2.8030 -0.8166 -1.5985

F 1,350727 1,217037 1,439943 -0,7914926 0 1.7039 3.1312 3.7644 1.1515 2.1804

E 1,064188 0,0406099 3,673027E-02 0,1662777 ° 0.0569 0.2405 0.1075 0.2833 0.0671

F 0,908 -2,264242 -1,59267 1,956398 0 -3.1699 -3.7002 -5.2654 -0.9701 -3.5134

E 2 -3,962911 -3,048062 2,982663 0 -5.5481 -7.2463 -9.6324 -2.4021 -6.2795

F 2,583892 4,060289 2,497192 -3,049741 0 5.6844 6.4281 8.8679 2.1563 6.1209

E 2,128376 0,9609331 1,183276 8,624971 E-02 0 1.3453 3.1154 3.0464 1.8569 1.7448

F 1,636 -3,532853 -1,832856 3,182899 0 -4.9460 -4.6257 -7.1720 -1.0181 -5.1559

E 2 -7,569682 -4,674178 5,772124 0 -10.5976 -11.9446 -16.5623 -3.9169 -11.4207

F 3,09653 5,720927 2,530433 -4.330035 0 8.0093 7.4498 10.9138 2.5013 8.13(>3

E 2,128376 4,288695 3,257624 -1,709649 0 6.0042 8.9909 10.3586 4.5527 6.7752

C 0,364 -15,86453 -6,407952 10,65966 0 -22.2103 -20.7624 -29.2902 -8.3839 -22,2414

C 2 -13,71054 -5,610909 9,633179 0 -19.1948 -17.7236 -25.4301 -6.7350 -19.2581

E 2,128359 -5,101622 -2,113672 2,714743 0 -7.1423 -7.3320 -9.5038 -3.6496 -7.1788

F 2,370255 9,55335 3,948934 -6,206704 0 13.3747 12.8170 17.7823 5.3698 13.4385

E 2,128359 9,248352E-02 1,681605 1336981 0 0.1295 3.8711 2.8015 2.6899 0.9518

F 2 -7,788699 -3,417789 5353168 0 -10.9042 -10.5324 -14.8149 -4.0962 -11.0553

E 2,128359 3,641402 1,481621 -2,924694 0 5.0980 4.4005 6.7403 1.3084 5.1105

F 2,370255 6,488365 2,840882 -3,740801 0 9.0837 9.3388 12.3314 4.3434 9.2065

E 2,128359 -5,8147 -0,88384 5,458892 0 -8.1406 -4.0247 -8.3918 -0.3230 -7.4196

F 2 -4,990503 . -2,402125 3.147485 0 -6.9867 -7.3140 -9.8320 -3.0979 -7.1897

E 2,128359 9,510563 4,031866 -6.280285 0 13.3148 12.8394 17.8637 5.2642 13,4286
F 2,370255 3,24524 1,673561 -1.164782 0 4.5433 5.6402 6.5720 3.2169 4.7311
E 2,128359 -8,778176 -2,388556 7,249161 0 -12.2894 -8.5562 -14.3555 -2.3042 -11.7281
F 2 -2,103126 -1,288208 0,9401135 0 -2.9444 -3.8328 -4.5849 -1.9457 -3.1679
E 1,168394 12,40478 5,50812 -7,218647 0 17.3667 17.8438 23.6987 8.1256 17.6398
F 2,370255 -0,231009 0,3346088 1,<158149 0 -0.3234 1.4327 0.2582 1.7987 -0.1099 _.. -.,-~.- .. "~.,, '."~.'~-'

E 2,128359 -8,633866 -2,696355 6,677862 0 -12.0874 -9.3325 -14.6748 -3.0276 -11.7088 1~1I~'iS:f~~~1
+:0-
.....:J

E 0,9599649 11,86123 4,839155 -7,103866 0 16.6057 16.2930 21.9761 7.4180 16.6531

----~~-...-.--~--- .•_---"



·'.Nwki~?clj¥ ';K~1fil'm:Ht~:

~~~r.~tiff}~[~tf.~}J;~~
31 F 2 0,9789544 -8,609094E-02 -1,243722 0 1.3705 0.0420 1.0370 -0.4851

32 E 0,8513504 11,51006 5,05998 -5,774004 0 16.1141 17.2888 21.9080 8.8359

33 F 1,886796 -2,466432 -0,8437167 2,565699 0 -3.4530 -2.2571 -4.3097 -0.0462

34 E 0,8513504 -7.54129 -2,302953 6,01=,039 0 -10.5578 -7.9222 -12.7343 -2.3815

35 E 3,0023 0,6797959 0,709767 -0,2248001 0 0.9517 1.7715 1.9514 0.8784

36 F 2 2,870921 0,8606733 -2,318148 0 4.0193 2.5677 4.8222 0.2118

37 E 1,38341 10,46546 4,694592 -4,579900 0 14.6516 16.4059 20.0699 8.9519

38 F 2,005349 -4,139721 -1,883036 4,017079 0 -5.7956 -4.7669 -7.9805 -0.6870

39 E 1,38341 -4,699473 -1,00174 3,626159 0 ..0.5793 -4.3412 -7.2422 -1.4262

40 F 1,092 0,3473712 5,973994E-03 -1,125297E-02 0 0.4863 0.4174 0.4264 0.4052

41 F 2 1,35245 0,1669687 -J 2944777 0 1.8934 1.6545 1.8901 1.3236

42 E 1,064188 11,3214 5,21835 -5,673002 0 15.8500 17.3966 21.9350 8.8200

43 E 2 0,5587729 0,6783554 -J1478925 0 0.7823 1.6376 1.7559 0.8174

44 F 2,278698 -3,500804 -1,84655 3,851;955 0 -4.9011 -4.0699 -7.1554 -0.1102

45 F 2,370261 -3,801122 -1,375484 2,457876 0 -53216 -47958 -6.7621 -2.0538

46 E 2,128356 -1,313876 0,2400781 2,017708 0 -1.8394 0.4216 -1.1925 1.1664

47 E 1 -4,533189 -1,236784 3,235615 0 -6.3465 -4.8302 -7.4187 -1.8519

48 E 1,064167 15,78179 6,421523 -6,830275 0 22.0945 22.1484 29.2126 10.6696

49 F 1,456 1,99406 0,8767349 -1,82.191 :l 0 2.7917 2.3357 3.7956 0.4588

50 F 2 3,234772 1,029423 -1,75792 0 4.5287 4.1225 5.5288 2.1111

51 E 2 -2,489749 -0,927456 3:92406 0 -3.4856 -1.9177 -4.4716 0.6987

52 F 2,47385 -3,164361 -1,244933 2,cJJo176 0 -4.4301 -3.8637 -5.7891 -1.2909

53 E 2 -2,01883 -0,2527725 1,356524 0 -2.8264 -1.7418 -2.8270 -0.7855

54 E 2,128356 12,61865 5,244293 -1;,765157 0 17.6661 18.1211 23.5332 8.9698

55 F 2,370261 -6,437013 -2,407478 4,667595 0 -9.0118 -7.8423 -11.5764 -2.8603

56 E 2,128356 4,491828 2,396482 -1,412:712 0 6.2886 80936 9.2246 4.7506

57 F 1,456 2,263242 0,7377431 -1,43172:3 0 3.1685 2.7509 3.8963 1.2235

58 F 2 5,873718 2,044596 -3,9728E 0 8.2232 7.1415 10.3198 2.9060

59 E 2 -5,110417 -1,937766 5 145332 0 -7.1546 -51167 -9.2329 -0.4125

60 F 2,47385 -4,694345 -1,283393 2=22265 0 -6.5721 -5.6688 -7.6866 -2.9960

61 E 2 1,855734 0,7931565 -0,70L32.:1 0 2.5980 2.9341 3.4959 1.7104 I L.tiLjo 11~]giifj:~~'1i;fftl +:-
62 E 2,128356 6,752729 3,070371 -2,541;436 0 9.4538 10.9787 13.0159 6.3281 I ,.. ,...,.. .....~ l:ltM!';~1:~.f~'~~~"A'~!l\~f:1 00



63 F 2,370261 -9,840026 -3,603902 7,276332 0 -13.7760 -11.7532 -17.5743 -4.1508 -13.6100

64 E 2,128356 13,29292 5,637549 -7,213434 0 18.6101 19.2008 24.9716 9.3928 18.7703

65 F 1,456 3,153399 0,7583497 -- ,48963 0 4.4148 3.8057 4.9974 2.2267 4.1633

66 E 1,81982 3,903398 0,7927671 -1,818424 0 5.4648 4.4978 5.9525 27165 5.0805

67 F 2 -2,42634 -1,15471 2,141165 0 -3.3969 -3.0462 -4.7591 -0.7054 -3.4890

68 E 2 -8,94805 -2,97246 7,176868 0 -12.5273 -9.7521 -15.4936 -2.8939 -12.2239

69 F 2,47385 0,5269329 5,863425E-02 -0,5615188 0 0.7377 0.2769 0.7261 -0.0683 0.6616

70 E 2 1,43095 0,7264724 -0,2081036 0 2.0033 2.7130 2.8795 1.8098 2.0804

71 F 2,704024 -16,31083 -5,293851 10,71525 0 .-22.8352 -19.4710 -28.0432 -82901 -22.2199

72 E 2,128356 10,91318 4,017817 -4481345 0 15.2785 15.9392 19.5243 9.2790 15.1047

73 F 2,370261 0,1733848 0,180161 4,672737E.Q2 0 0.2427 0.5337 0.4963 0.3589 0.2981

74 E 2,128356 13,08414 5,475087 -6,509465 0 18.3178 19.2535 24.4611 9.9762 18.4385

75 F 1,456 5,329448E-02 -4,122484E-02 0,3440191 0 0.0746 0.2732 -0.0020 0.4906 0.0433

76 E 2,54776 3,555694 0,9639958 -1,90615 0 4.9780 4.2(343 5.8092 2.2708 4.7488

77 F 2 4,198036 0,8093065 -1,94'3292 0 5.8773 4.7803 6.3325 2.9199 5.4423

78 E 2 -8,580996 -2,926627 6,724148 0 -12.0134 -9.6005 -14.9798 -3.0191 -11.7605

79 F 2,47385 -13,68117 -4,329808 8,397861 0 -19.1536 -16.6268 -23.3451 -7.6651 -18.5823

80 E 2 0,4001154 0,304107 09440333 0 0.5602 1.7219 0.9667 1.8594 0.6322

81 E 2,128356 11,14298 4,187451 -4,454696 0 15.6002 16.5077 20.0715 9.6742 15.4653

82 F 2,370261 -7,659794 -2,136864 4,862877 0 -10.7237 -8.7204 -12.6107 -3.9384 -10.2602

83 E 2,128356 19,92173 7,397468 -10,13904 0 27.8904 27.6308 35.7420 14.4241 27.6048

84 F 1,456 8,370711 2,540091 -4,926115 0 11.7190 10.1681 14.1090 49109 11.3149
85 F 2 6,8985 1,798436 -4,06942 0 9.6579 7.8842 11.1557 3.8612 9.1774
86 E 1 -19,7331 -6,435555 13,52898 0 -27.6263 -23.1534 -33.9766 -9.3098 -26.8975
87 F 1,766334 -10,59587 -3,090982 5,994684 0 -14.8342 -12.8649 -17.6606 -6.4674 -14.2605
88 E 1 - 6,487534 2,066206 -2,472525 0 9.0825 9.1129 11.0910 5.6039 8.8181
89 E 1,064188 4,261891 2,266009 -8,39S772E-02 0 5.9666 8.6727 8.7399 6.1381 6.2473
90 F 1,917419 -8,310993 -2,681465 5,481244 0 -11.6354 -9.8785 -14.2635 -4.1883 -11.3139

91 E 1,064188 24,49812 8,892573 -12,63793 0 34.2974 33.5155 43.6259 17.4147 33.8440

92 F 1,456 -6,109762E-02 0 0 0 -0.0855 -0.0733 -0.0733 -0.0733 -0.0733

93 F 2 8,392531E-02 0 0 0 0.1175 0.1007 0.1007 0.1007 0.1007 .j:::..
\0

-....--'--~-_..~---_.
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Keterangan

[1] Nomer batang

[2] Jenis profil yang dipakai
[3) Panjang batang l(m)

[4] NO = gaya aksial akibal beban mali

[5] NL = gaya aksial akibat beban hidup (kN)

[6] Nwki = gaya aksial akibat beban angin kin (kN)

[7] Nwka = gaya aksial akibat beban angin kanan (kN)

[8] Nu1 = 1,4NO

[9] Nu2 = 1,2NO+1,6NL+0,8Nwki

[10] Nu3 = 1,2NO+1,6NL+0,8Nwka

[11] Nu4 = 1,2NO+1 ,3Nwki+0,5NL

[12] NuS = 1,2NO+1 ,3Nwka+0,5NL

[13] Numaks = gaya aksial batang maksimum (kN)

Vl
o

Notasi Profil A =(H BEAM) 200x200x8x12x13

B = (IWF) 200x1 00x5,5x8x11

C = 2L 80.80.8

o = 2L 70.70.7

E =2L 60.60.6

F = 2L 50.50.5

H = 2L 90.90.9



1 E 0,544 -0,6443211 -0,9735642 0,5280308 0 -0.9020 -1.9085 -2.3309 -0.5735 -1.2600

2 E 1 -0,8764801 -1,095221 0,601701 0 -1.2271 -2.3228 -2.8041 -0.8172 -1.5994

3 F 1,350727 1,219526 1,440798 -0,7925992 0 1.7073 3.1346 3.7687 1.1535 2.1838

4 E 1,064188 4,194323E-02 3,718768E-02 0,1656727 0 0.0587 0.2424 0.1098 0.2843 0.0689

5 F 0,908 -2,278771 -1,597657 1,962944 0 -3.1903 -3.7204 -5.2908 -0.9815 -3.5334

6 E 2 -3,958183 -3,046438 2,980553 0 -5.5415 -7.2397 -9.6241 -2.3983 -6.2730

7 F 2,583892 4,048139 2,49302 -3,044309 0 5.6674 6.4112 8.8466 2.1467 6.1043

8 E 2,128376 0,9605197 1,183135 8,645148E-02 0 1.3447 3.1148 3.0456 1.8566 1.7442

9 F 1,636 -3,481754 -1,815319 3,15985 0 -4.8745 -4.5547 -7.0826 -0.9780 -5.0858

10 E 2 -7,601426 -4,685075 5,786382 0 -10.6420 -11.9887 -16.6178 -3.9420 -11.4642

11 F 3,09653 5,805332 2,559408 -4,367939 0 8.1275 7.5671 11.0615 2.5678 8.2461

12 E 2,128376 4,28873 3,257634 -1,709716 0 6.0042 8.9909 10.3587 4.5527 6.7753

13 E 0,364 -17,94798 -7,117055 11,72215 0 -25.1272 -23.5471 -32.9249 -98573 -25.0961

14 E 2 -14,87942 -6,006126 10,28347 0 -20.8312 -19.2383 -27.4651 -7.4899 -20.8584

15 E 2,128359 -7,536976 -2,949509 3,812096 0 -10.5518 -10.7139 -13.7636 -5.5634 -10.5191

16 F 2,370255 10,97803 4,430853 -6,994946 0 15.3692 14.6670 20.2630 6.2956 15.3891

17 E 2,128359 -0,860566 1,360848 1,898048 0 -1.2048 2.6631 1.1447 2.1152 -0.3523

18 F 2 -9,086143 -3,857154 6,06079 0 -12.7206 -12.2262 -17.0748 -4.9529 -12.8319

19 E 2,128359 2,538551 1,09678 -2,559244 0 3.5540 2.7537 4.8011 0.2676 3.5947

20 F 2,370255 7,991201 3,349649 -4,563467 0 11.1877 11.2981 14.9489 5.3318 11.2643

21 E 2,128359 -8,132365 -1,666632 6,765718 0 -11.3853 -7.0129· -12.4254 -1.7967 -10.5922

22 F 2 -6,26685 -2,834148 3,848585 0 -8.7736 -8.9760 -12.0549 -3.9341 -8.9373

23 E 2,128359 9,755335 4,103208 -6,653496 0 13.6575 12.9487 18.2715 5.1085 13.7580

24 F 2,370255 4,770667 2,189924 -2,002261 0 6.6789 7.6269 9.2287 4.2168 6.8198

25 E 2,128359 -12,46773 -3,635728 9,309454 0 -17.4548 -13.3309 -20.7784 -4.6768 -16.7791

26 F 2 -3,226322 -1,668414 1,550004 0 -4.5169 -5.3010 -6.5410 -2.6908 -4.7058

27 E 1,168394 13,98379 6,031111 -8,422695 0 19.5773 19.6922 26.4303 8.8466 19.7961

28 F 2,370255 1,090765 0,782032 0,7506121 0 1.5271 3.1607 25602 2.6757 16999

r 29 E 2,128359 -13,52042 -4,348717 9,388244 0 -18.9286 -15.6719 -23.1825 -61941 -18.3989 Itt,~;~1~~~11 VI

I 30
... _._..... .., -~-"_. ......

E 0,9599649 12,54182 5,057903 -7,679741 , 0 17.5585 16.9990 23.1428 7.5955 17.5791

I-

~~~~"'-.-..~.~..~ •...~.~-.._-,-_.-~.~.-



TabeI4.5.i Lanjutan

Ir]lt~f)rofilt: :~",L~ 'N0R; ; ,'-:':..

,]rr_11~!I{' {~, .. ::' J

....
;:~;J~f~4iNuq;;1~}:~.: L;r't4:m~~~;;:

~~Y;i~~~($JI~~~~l
31 F 2 0,1532833 -0,3654006 -0,8083412 0 0.2146 -1.0474 -0.4007 -1.0496 0.0012

32 E 0,8513504 13,2655 5,642512 -6;92828 ° 18.5717 19.4040 24.9466 9.7331 18.7399

33 F 1,886796 -1,68836 -0,5805775 2,155131 0 -2.3637 -1.2309 -2.9550 0.4853 -2.3163 :~ff~@~~!i

34 E 0,8513504 -12,77791 -4,073723 8,009718 O· -17.8891 -14.7237 -21.8514 -5.7877 -17.3704

35 E 3,0023 1,634866 1,0332 -0,7362629 ° 2.2888 2.9859 3.6150 1.4563 2.4784

36 F 2 1,958333 0,5515604 -2,331072 ° 2.7417 1.3676 3.2325 -0.4046 2.6258

37 E 1,38341 12,61243 5,40967 -5,943131 0 17.6574 19.0359 23.7904 10.1137 17.8398 l~~~l~
38 F 2,005349 -3,221338 -1,571831 3,527109 0 -4.5099 -3.5588 -6.3805 -0.0663 -4.6515

•39 E 1,38341 -10,56999 -2,987319 6,e59097 0 -14.7980 -11.9764 -17.4637 -5.2608 -14.1776

40 F 1,092 0,3531576 7,949069E-03 -1,465268E-C2 0 . 0.4944 0.4248 0.4365 0.4087 0.4278 ~~tl~[l:~:'- '
41 F 2 1,660048 0,299192 -0,4975267 0 2.3241 2.0727 2.4708 1.4949 2.1417 I~tt~··:<,,· .
42 E 1,064188 12,61953 5,614987 -6,536859 0 17.6673 18.8979 24.1274 9.4530 179509 i~~'1}~
43 E 2 1,511745 1,001381 -0,7081125 0 2.1164 2.8498 3.4163 1.3942 2.3148 if,~~t~j~~~
44 F 2,27'8698 -1,891463 -1,269369 2,948296 0 -2.6480 -1.9421 -4.3007 0.9283 -2.9044 !~¥{;i'la~itt.j
45 F 2,370261 -4,164699 -1,531941 2,59789 ° -58306 -5.~904 -7.4487 -2.2564 -5.7636 i[&'~~:~i1
46 E 2,128356 -6,85662 -1,604586 5,034312 ° -9.5993 -6.7678 -10.7953 -2.4856 -9.0302 ~~~f~':.~~

47 E 1 -4,894086 -1,34657 3,436307 0 -6.8517 -5.2784 -8.0274 -2.0790 -6.5462 ~)llr~:~~
48 E 1,064167 17,43161 6,925249 -9,;:l89656 0 24.4043 24.0866 31.9983 11.5240 24.3806 ~~.rJ~~
49 F 1,456 1,219784 0,5991695 -1,387769 0 1.7077 1.3122 2.4224 -0.0408 1.7633 (~\1i,,~~'l

50 F 2 3,503667 1,150171 -1,~39282 0 4.9051 4.4932 6.0447 2.2584 4.7795 3.~~i.~
51 E 2 -0,1160372 -9,515028~-02 1,830081 0 -0.1625 1.1726 -0.2915 2.1923 -0.1868 ~~1il~wAl~
52 F 2,47385 -1,778625 -0,7515742 1,625308 0 -2.4901 -2.0366 -3.3369 -0.3972 -2.5101 1~~~!;t3.a§i;''i;
53 E 2 -3,510308 -0,7647314 2,194688 0 -4.9144 -3.6802 -5.4359 -1.7416 -4.5947 I~f~~~.
54 E 2,128356 13,95961 5,612742 -7,618795 0 19.5435 19.6369 25.7319 9.6535 19.5579 ~it~,.«a'~~m
55 F 2,370261 -6,757553 -2,551178 4,883585 0 -9.4606 -8.2841 -12.1909 -3.0360 -9.3847 ~~i~\~~
56 E 2,128356 -0,7655809 0,6801403 1,410274 0 -1.0718 1.2977 0.1695 1.2547 -0.5786 :tfJ:t_IZ.
57 F 1,456 1,447717 0,447291 -0,97174(';5 0 2.0268 1.6755 2.4529 0.6976 1.9609

58 F 2 6,143785 2,165618 -4,15486 0 8.6013 7.5136 10.8375 3.0540 8.4554

59 E 2 -1,61474 -0,7060027 3,150327 0 -2.2606 -0.5470 -3.0673 1.8047 -2.2907 !~~~~l~t~'
60 F 2,47385 -3,310383 -0,7900649 1,141368 0 -4.6345 -3.8435 -5.2366 -2.1037 -4.3675

61 E 2 -0,7551703 -0,1179106 0,7674636 0 -1.0572 -0.4809 -1.0949 0.0325 -0.9652 ..____ . ___ .v.___

62 E 2,128356 7,804626 3,309402 -3,20536:J 0 10.9265 12.0963 14.6606 6.8533 11.0203 liMfl:lt~lI:Jii1~~ Ul
N



2,370261 -10,16197 -3,747866 7,492854 0 -14.2268 -12.1967 -18.1909 -4.3276 -14.0683

64 E 2,128356 8,322679 4,049932 -4,582925 0 11.6518 12.8008 16.4671 6.0544 12.0122

65 F 1,456 2,346947 0,4711108 -1,034846 0 3.2857 2.7422 3.5701 1.7068 3.0519

66 E 1,81982 6,142648 1,551132 -3,108445 0 8.5997 7.3662 9.8530 4.1058 8.1467

67 F 2 -5,855731 -2,236768 4,054674 0 -8.1980 -7.3620 -10.6057 -2.8742 -8.1453

68 E 2 -4,323885 -1,338475 4,545015 0 -6.0534 -3.6942 -7.3302 0.0506 -5.8579

69 F 2,47385 5,69958 1,833247 -3,524109 0 7.9794 6.9534 9.7727 3.1748 7.7561

70 E 2 -5,384245 -1,626539 3,669575 0 -7.5379 -6.1279 -9.0636 -2.5039 -7.2744

71 F 2,704024 -22,61682 -7,3766 14,31021 0 -31.6635 -27.4946 -38.9427 -12.2252 -30.8285

72 E 2,128356 16,65761 5,772676 -7,785737 0 23.3207 22.9968 29.2254 12.7540 22.8755

73 F 2,370261 4,236579 1,461767 -2,2195 0 5.9312 5.6471 7.4227 2.9294 5.8148

74 E 2,128356 4,460834 2,735016 -1,e41161 0 6.2452 8.2561 9.7290 4.3270 6.7205

75 F 1,456 -2,990204 -1,087038 2,088142 0 -4.1863 -3.6570 -5.3275 -1.4172 -4.1318

76 E 2,54776 7,586178 1,957645 -4,154534 0 10.6206 8.9120 12.2356 4.6813 10.0822

77 F 2 4,786736 0,7168995 -2,266832 0 6.7014 5.0777 6.8911 3.1557 6.1025

78 F 1,487172 -1,209357 -1,459131 1,111513 0 -1.6931 -2.8966 -3.7858 -0.7358 -2.1808

79 F 1,487172 1,247768 1,458305 -0,8494947 0 1.7469 3.1510 3.8306 1.1221 2.2265

80 E 2 0,2442849 0,1476928 1,686583 0 0.3420 1.8787 0.5295 2.5595 0.3670

81 F 2,47385 -8,884942 -3,244677 5,72778 0 -12.4389 -11.2712 -15.8534 -4.8382 -12.2843

82 E 2 -14,99302 -4,4783~7 9,66005 0 -20.9902 -17.4289 -25.1570 -7.6727 -202308

83 E 2,128356 20,56015 7,101337 -9,808239 0 28.7842 28.1877 36.0343 15.4721 28.2228

84 F 2,370261 -8,365368 -2,028432 5,249619 0 -11.7115 -9.0842 -13.2839 -4.2282 -11.0527

85 E 2,128356 11,92467 4,557852 -5,815314 0 16.6945 16.9499 21.6022 9.0286 16.5885

86 F 1,0172 -1,391682 -0,9996893 1,491061 0 -1.9484 -2.0767 -3.2695 -0.2315 -2.1699

87 F 1,456 5,530168 1,90316 -3,358015 0 7.7422 6.9948 9.6813 3.2224 7.5878

88 F 2 7,479989 1,716158 -4,431286 0 10.4720 8.1752 11.7202 4.0729 9.8336

I
I 89 F 1,436654 -2,367768 -2,181298 2,188157 0 -3.3149 -4.5809 -6.3314 -1.0874 -3.9320

r 90 F 2,024444 1,591995 1,020593 -1,522047 0 2.2288 2.3257 3.5433 0.4420 2.4207

91 F 1,436654 1.244646 1,459064 -0,3410853 0 1.7425 3.5552 3.8281 1.7797 2.2231

92 E 1 -7,024218 -2,481545 6,326759 0 -9.8339 -7.3381 -12.3995 -1.4450 -9.6698

93 F 1,766334 -7,083551 -2,316046 4,085179 0 -9.9170 -8.9378 -12.2059 -4.3476 -96583 I~Ji~~!!!,~ Vl

-10,90222 -3,156956 7,3;:;0515 0 -15.2631 -12.2694 -18.1338 -5.1315 -14.6611
;~i;~1.)$'~~~,"'l';;t'~'W.i}~ VJ94 E 1



,~",;< Nwkj' 2<',''''

95 E 1,064188 13,04237 5,273747 -5,083736 0 182593 20,0219 24,0888 11,6789 18,2877

96 F 1,917419 -8,767856 -2,584313 4,218411 0 -122750 -112816 -14,6563 -6,3296 -11-8136

97 E 1,064188 16,80217 6,00825 -8,184S12 0 23,5230 232279 29-7758 12,5263 23-1667

98 F 1,456 6,132075 1,912115 -3,374(35 0 8,5849 7,7186 10A179 3,9283 8,3145

99 F 2 9,498496 2,691918 -4,402S33 0 13,2979 12,1829 15,7053 7,0203 12,7442

100 F 2 5,327934 1,142828 -2,17053 0 7A591 6A856 82220 4,1432 6,9649

101 E 2 -11,08321 -3,802849 8,656009 0 -15,5165 -12A596 -19,3844 -3,9484 -15,2013

102 F 2,47385 -11,06209 -3,247258 5,733129 0 -15A869 -13-8836 -18A701 -7A451 -14,8981

103 E 2 -1,904988 -0,5246468 2,684~4 0 -2,6670 -0,9780 -3,1254 0,9413 -2,5483

104 E 2,128353 8,223578 3,832293 -2,727279 0 11,5130 13-8181 16,0000 8,2390 11-7844

105 F 2,370265 -7,427957 -3,619213 4,449371 0 -10,3991 -11-1448 -14,7043 -4,9390 -m7232

106 E 2,128353 21,0188 7,066583 -9,972552 0 29A263 28,5511 36,5291 15,7915 28,7559

107 F 2,370265 -9,620409 -3,140995 5,629729 0 -13A686 -12,0663 -16,5701 -5,7963 -13-1150

108 F 2,128353 11,05926 5,008883 -5,862059 0 15A830 16,5957 2t2853 8,1549 15-7756
109 F 1,456 6,929646 1,919537 -3,388:)4 0 9,7015 8,6764 1U868 4,8709 9-2753

2,183817 7,211153 1,810213 -3,198374 0 m0956 8,9910 11,5497
.

5A006 9,5585110 E

111 E 2,183817 -10,43036 -4,335803 6,097(;31 0 -14,6025 -14,5756 -19A537 -6,7574 -14,6843

112 F 2 -3,3815 -1,276528 2,338478 0 -4,7341 -4,2295 -6,1002 -H560 -4,6961

113 F 2 2,807336 0,396131 -0,8079053 0 3,9303 3,3563 4,0026 2,5166 3,5669

114 E 2 -20,08324 -6,427679 13,28E94 0 -28,1165 -23-7530 -34,3842 -10,0381 -27-3137
115 F 2,47385 -0,3234259 -0,2007019 0,3485023 0 -OA528 -OA304 -0,7092 -0,0354 -OA885

116 E 2 -1,569132 -0,3663689 2,409~18 0 -2,1968 -0,5415 -2A691 1,0662 -2,0661

117 F 2,961259 -10,52985 -3,574655 5,408::79 0 -14,7418 -14,0286 -18,3553 -7,3923 -14A231

118 F 2 0,0042083 5,143593E-04 -1,032968E-03 0 0,0059 0,0050 0,0059 0,0040 0,0053

119 F 3,532462 12,72783 4,249385 -6,425619 0 17,8190 16,9319 22,0724 9,0448 17,3981

120 E 2,128353 1,593639 0,5908456 1,251/52 0 2,2311 3,8591 2,8577 3,8351 2,2078

121 F 2,370265 -2,935217 -1,16053 1,901 (·25 0 -4,1093 -3,8578 -5,3791 -H304 -4,1025

122 E 2,128353 14,92936 5,286963 -6,621886 0 20,9011 21,0769 26,3744 119503 20,5587

123 F 2,370265 -6,008074 -1,654055 3,533B16 0 -8A113 -7,0291 -9,8562 -3A428 -8,0367

124 F 2,128353 16,50729 6,497118 -8,296294 0 23-1102 23,5671 30,2041 12,2721 23,0573

125 F 1,456 0,5759144 0,1102236 -0,1918917 0 0,8063 0,7139 08675 OA967 0,7462 . "'I'-.~.:.~.' •.-.'-,";';,,;

I!~.~lr~'il
V, -

126 E 2,1838 -1,878809 -0,6892806 1,25135 0 -2,6303 -2,3563 -3,3574 -0,9725 -2,5992 ~

,--~,-~-~--, '----~~--,--:---~-'
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E 2,911767 -1,500895 -0,6824108 1,240786 0 -2.1013 -1.9003 -2.8929 -0.5293

128 F 2 9,590823 2,919852 -4,329825 0 13.4272 12.7169 16.1808 7.3401 12.9689

129 F 2 3,195664 0,5595951 -0,9761398 0 4.4739 3.9492 4.7301 2.8456 4.1146

130 E 2 -20,39239 -6,59056 13,56959 0 -28.5493 -24.1601 -35.0158 -10.1257 -27.7661

131 F 2,47385 -18,48945 -5,83273 9,220474 0 -25.8852 -24.1433 -31.5197 -13.1171 -25.1037

132 E 2 6,247169 1,932135 -1,385837 0 8.7460 9.4793 10.5880 6.6611 8.4627

133 E 2,128353 6,608799 2,113235 -0,9191262 0 9.2523 10.5764 11.3117 7.7923 8.9872

134 F 2,370265 -14,39779 -4,455946 7,515553 0 -20.1569 -18.3944 -24.4069 -9.7351 -19.5053

135 E 2,128353 22,47125 7,801602 -10,19476 0 31.4598 31.2923 39.4481 17.6131 30.8663

136 F 2,370265 -6,530558 -1,847435 3,733042 0 . -9.1428 -7.8061 -10.7926 -3.9074 -8.7604

137 F 2,128353 22,40527 8,158835 -10,90898 0 31.3674 31.2133 39.9405 16.7841 30.9657

Keterangan

[1] Nomer batang Notasi Profil :

[2] Jenis profil yang dipakai A "(H BEAM) 200x200x8x12x13

[3] Panjang batang L(m) B "(IWF) 200x1 00x5,5x8x11

[4] gaya C "2L 80.80.8

[5] gaya o :: 2L 70.70.7

[6] gaya E :: 2L 60.60.6

[7] gaya F :: 2L 50.50.5

[8] Nu1 =1,4ND H :: 2L 90.90.9

[9] Nu2 =1,2ND+1 ,6NL+0,8Nwki

[10] Nu3 =1,2ND+1,6NL+0,8Nwka
: "

[11J Nu4 =1,2ND+1 ,3Nwki+0,5NL

[12] Nu5 =1,2ND+ 1,3Nwka+0,5NL

[13] Numaks =gaya aksial batang maksimum (kN).

VI
VI
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rabeI4.6.a Perencanaan Batang Tarik dan Batang Tekan Kuda-Kuda K1

56

1~~m:*,e)";

1 -3.389 . 0.544 C 1230 24.25 22.44 0.2475 0.985 509.3776 aman
2 -5.881 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman
3 7.473 2.370229 C 1230 24.2 97.943 531.3600 aman
4 -0.538 2.128376 C 1230 24.25 87.79 0.9685 1.403 357.5756 aman
5 -6.403 1.272 C 1230 24.25 52.46 0.5788 1.142 439.6266 aman
6 -12.872 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman
7 9.704 2.828427 C 1230 24.2 116.877 531.3600 aman
8 6.778 2.128376 C 1230 24.2 87.949 531.3600 aman
9 -197.866 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman
10 -20.151 2.234774 A 6353 50.2 44.52 0.4911 1.096 1183.0195 aman
11 221.672 2.436566 8 2716 22.2 109.755 1173.3120 aman
12 -201.609 2.234761 A 6353 50.2 44.52 0.4911 1.096 1183.0211

...... -
aman

13 ·180.201 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman
14 207.488 2.128356 A 6353 50.2 42.398 2744.4960 aman
15 208.875 2.370239 8 2716 22.2 106.768 1173.3120 aman
16 -396.120 2.128357 8 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
17 -173.438 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman
18 398.075 2.128356 A 6353 50.2 42.398 2744.4960 aman

19 198.148 2.370242 B 2716 22.2 106.768 1173.3120 aman
20 -581.409 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
21 -160.936 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman
22 582.779 2.128356 A 6353 50.2 42.398 2744.4960 aman
23 -184.267 2.370245 B 2716 22.2 106.77 1.1779 1.601 346.1047 aman
24 -751.357 2.126357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
25 -33.166 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman
26 343.986 2 H 1550 27.4 72.993 669.6000 aman
27 -388.076 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman
28 -35.494 2.370247 8 2716 22.2 106.77 1.1779 1.601 346.1044 aman
29 -786.097 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
30 1.998 0.72794 D 940 21.2 34.337 406.0800 aman

31 33.645 2 B 2716 22.2 90.090 1173,3120 aman
32 343.684 2 H 1550 27.4 72.993 669.6000 aman

33 88.671 2.128356 D 940 21.2 100.394 406.0800 ' aman

34 333.081 2.128356 A 6353 50.2 42.398 2744.4960 aman

35 -45.638 2.37025 8 2716 22.2 106.77 1.1779 1.601 346.1041 aman

36 -744.867 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
37 -27.853 1.45588 D 940 21.24 68.55 0.7563 1.248 307.4173 aman
38 -43.492 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman

39 -426.577 2 H
.

aman

40 5.785 2.47378 D 940 21.2 116.688 406.0800 aman
41 67.928 2 D 940 21.2 94.340 406.0800 aman

42 21.939 2:128356 A 6353 50.2 42.398 2744.4960 aman

43 -60.805 2.370253 8 2716 22.2 106.77 1.1779 1.601 346.1038 aman

44 ·690.331 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

45 -1.405 1.455884 D 940 21.24 68.55 0.7563 1.248 307.4170 aman

46 -11.931 0.7279356 D 940 21.24 34.28 0.3781 1.041 368.2657 aman

47 41.736 2 8 2716 22.2 90.090 1173.3120 aman
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48 429.856 2 H 1550 27.4 72.993 669.6000 aman

49 -21.144 2.473783 0 940 21.24 116.48 1.2850 2.064 185.8062 aman

50 84.024 2 D 940 21.2 94.340 406.0800 aman

51 164.461 2.128356 A 6353 50.2 42.398 2744.4960 aman
52 -56.264 2.370255 B 2716 22.2 106.77 1.1779 1.601 346.1035 aman

53 -639.186 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

54 14.699 1.455889 0 940 21.2 68.674 406.0800 aman

55 49.143 2 B 2716 22.2 90.090 1173.3120 aman

56 412.897 2 H 1550 27.4 72.993 669.6000 aman

57 -26.258 2.473785 0 940 21.24 116.48 1.2850 2.064 185.8058 aman

58 105.659 2 0 940 21.2 94.340 406.0800 aman

59 114.083 2.128356 A 6353 50.2 42.398 2744.4960 aman

60 -64.325 2.370258 B 2716 22.2 106.77 1.1779 1.601 346.1032 aman

61 -580.389 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

62 17.621 1.455893 D 940 21.2 68.674 406.0800 aman

63 56.107 2 B 2716 22.2 90.090 1173.3120 aman

64 391.188 2 H 1550 27.4 7.2993- 669.6000 aman

65 -31.113 2.473788 0 940 21.24 116.48 1.2850 2.064 185.8054 aman

66 131.242 2 0 940 21.2 94.340 406.0800 aman

67 56.068 2.128356 A 6353 50.2 42.398 2744.4960 aman

68 -75.282 2.370261 B 2716 22.2 106.77 1.1779 1.601 346.1028 aman

69 -512.089 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

70 -3.931 1.489853 E 691 18.17 82.02 0.9048 1.353 208.4098 aman

71 3.945 1.489849 E 691 18.2 81.860 298.5120 aman

72 -48.314 1.455898 D 940 21.24 68.55 0.7563 1.248 307.4158 aman

73 -28.209 1.638042 0 940 21.24 77.13 0.8509 1.313 292.1905 aman

74 -43.991 1.2737 0 940 21.24 59.97 0.6616 1.189 322.6456 aman

75 6.707 2 B 2716 22.2 90.090 1173.3120 aman

76 118.855 1.236895 0 940 21.2 58.344 406.0800 aman

77 32.745 1.236895 0 940 21.2 58.344 406.0800 aman

78 -3.176 1.01913 E 691 18.17 56.10 0.6189 1.164 242.2275 aman

79 269.509 2 H 1550 27.4 72.993 669.6000 aman

80 104.799 2 0 940 21.2 94.340 406.0800 aman

81 -26.800 2.585182 E 691 18.17 142.32 1.5701 3.081 91.4945 aman

82 20.932 2 E 691 18.2 109.890 298.5120 aman

83 -24.847 2.371141 E 691 18.17 130.53 1.4401 2.592 108.7583 aman

84 -12.423 2.128356 A 6353 50.2 42.398 2744.4960 aman

85 -17.376 2.370264 B 2716 22.2 106.769 1173.3120 aman

86 -496.287 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

87 -6.540 1.436015 E 691 18.17 79.05 0.8721 1.328 212.2776 aman

88 3.259 2.025853 E 691 18.2 111.311 298.5120 aman

89 3.989 1.43664 E 691 18.2 78.936 298.5120 aman

90 32.612 1.236895 0 940 21.2 58.344 406.0800 aman

91 119.213 1.~36898 0 940 21.2 58.344 406.0800 aman

92 ·16.848 1.455902 0 940 21.24 68.55 0.7563 1.248 307.4155 aman

93 70.846 1.638038 0 940 21.2 77.266 406.0800 aman

94 84.643 2 D 940 21.2 94.340 406.0800 aman

95 70.582 2 B 2716 22.2 90.090 1173.3120 aman

96 -37.418 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman
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97 295.702 2 0 940 21.2 94.340 406.0800 aman

98 2.356 2.473793 E 691 18.2 135.923 298.5120 aman

99 -181.741 2 . 0 940 21.24 94.17 1.0389 1.464 261.9347 aman

100 -33.872 2.197258 D 940 21.24 103.46 1.1414 1.563 245.4461 aman

101 29.145 2.128356 A 6353 50.2 42.398 2744.4960 aman

102 -131.144 2.370266 B 2716 22.2 106.77 1.1779 1.601 346.1022 aman

103 -378.785 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

104 36.139 2.370269 E 691 18.2 130.235 298.5120 aman

105 -29.033 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman

106 2.980 1.455907 E 691 18.2 79.995 298.5120 aman

107 2.645 1.637855 E 691 18.2 89.992 298.5120 aman

108 77.206 2 B 2716 22.2 90.090 1173.3120 aman

109 -11.518 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman

110 294.945 2 0 940 21.2 94.340 406.0800 aman

111 -6.365 2.473795 E 691 18.17 136.18 1.5024 2.822 99.9194 aman

112 -186.355 2 0 940 21.24 94.17 1.0389 1.464 261.9347 aman

113 -38.259 2.197258 0 940 21.24 103.46 1.1414 1.563 245.4461 aman

114 4.274 2.128374 E 691 18.2 116.944 298.5120 aman

115 -53.147 2.197236 D 940 21.24 103.46 1.1414 1.563 245.4479 aman

116 -49.913 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 ..... -- aman

117 -74.535 2.370269 B 2716 22.2 106.77 1.1779 1.601 346.1019 aman

118 -277.897 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

119 8.487 2.370262 E 691 18.2 130.234 298.5120 aman

120 -36.267 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman

121 5.241 1.455911 E 691 18.2 79.995 298.5120 aman

122 -4.057 1.63791 E 691 18.17 90.17 0.9948 1.426 197.7730 aman

123 64.034 2 B 2716 22.2 90.090 1173.3120 aman

124 4.271 2 E 691 18.2 109.890 298.5120 aman

125 290.361 2 D 940 21.2 94.340 406.0800 aman

126 -10.031 2.473798 E 691 18.17 136.18 1.5024 2.822 99.9191 aman

127 194.400 2 D 940 21.2 94.340 406.0800 aman

128 -44.440 2.197258 D 940 21.24 103.46 1.1414 1.563 245.4461 aman

129 5.981 2.128393 E 691 18.2 116.945 298.5120 aman

130 -48.744 2.19/236 D 940 21.24 103.46 '1:14'14 ·1.~e3 245.4479 lImlln
131 -117.585 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

132 -68.014 2.370272 B 2716 22.2 106.77 1.1779 1.601 346.1016 aman

133 -207.970 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

134 -11.096 2.370255 E 691 18.17 130.48 1.4395 2.590 108.8396 aman

135 -26.429 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman

136 7.259 1.455916 E 691 18.2 79.995 298.5120 aman

137 -5.387 1.637965 E 691 18.17 90.17 0.9948 1.426 197.7691 aman

138 61.17 2 B 2716 22.2 90.090 1173.3120 aman

139 13.50 2 E 691 18.2 109.890 298.5120 aman

140 282.25 2 D 940 21.2 94.340 406.0800 aman

141 -13.259 2.473801 E 691 18.17 136.19 1.5024 2.822 99.9189 aman

142 205.571 2 D 940 21.2 94.340 406.0800 aman

143 -52.460 2.197258 D 940 21.24 103.46 1.1414 1.563 245.4461 aman

144 7.795 2.128412 E 691 18.2 116.946 298.5120 aman

145 -43.205 2.197236 D 940 21.24 103.46 1.1414 1.563 245.4479 aman

t
e.

J--~
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146 -180.546 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman
147 -72.517 2.370274 B 2716 222 106.77 1.1779 1.601 346.1013 aman
148 -151.289 2.128357 A 6353 502 42.40 0.4677 1.084 1195.7367 aman
149 -19.860 2.370249 E 691 18.17 130.48 1.4395 2.590 108.8401 aman
150 -8.701 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman
151 -27.521 1.45592 E 691 18.17 8015 0.8842 1.337 210.8476 aman
152 23.511 1.63802 0 940 21.2 77.265 406.0800 aman
153 54.217 1.5997 0 940 21.2 75.458 406.0800 aman
154 48.761 1.5997 0 940 21.2 75.458 406.0800 aman
155 59647 1.714 0 940 21.2 80.849 406.0800 aman
156 72.458 2 B 2716 22.2 90.090 1173.3120 aman
157 16.174 2 E 691 18.2 109.890 298.5120 aman
158 65.551 1.236902 E 691 18.2 67.962 298.5120 aman
159 65.399 1.236902 E 691 18.2 67.962 298.5120 aman
160 16.387 1.292585 E 691 18.2 71.021 298.5120 aman
161 15.737 1.292585 E 691 18.2 71.021 298.5120 aman
162 -1.053 1.280531 E 691 18.17 70.49 0.7777 1.262 223.4479 aman
163 0931 1.280531 E 691 18.2 70.359 298.5120 aman
164 10.055 1.280531 E 691 18.2 70.359 298.5120 aman
165 10336 1.280531 E 691 18.2 70.359 298.5120 aman
166 -5.353 1.316985 E 691 18.17 72.50 0.7998 1.277 220.8290 aman
167 -5.419 1.316985 E 691 18.17 72.50 0.7998 1.277 220.8290 aman
168 -156.500 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman
169 -62.701 1.91747 B 2716 22.2 86.37 0.9529 1.391 398.4124 aman
170 -127.457 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman
171 -17.646 1.917419 E 691 1817 105.56 1.1645 1.587 177.6925 aman
172 1.927 1.064188 E 691 18.2 58.472 298.5120 aman
173 218.201 2 0 940 21.2 94.340 406.0800 aman
174 96.162 2 0 940 21.2 94.340 406.0800 aman
175 .43.365 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman
176 -7.843 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman
177 -4.426 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman
178 -77.040 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman
179 30.623 2 B 2716 22.2 90.090 1173.3120 aman
180 -5.332 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman
181 65.550 1.236902 E 691 18.2 67.962 298.5120 aman
182 65.399 1.236902 E 691 18.2 67.962 298.5120 aman

183 15.807 1.292585 E 691 18.2 71.021 298.5120 aman
184 16.322 1.292585 E 691 18.2 71.021 298.5120 aman

185 -0.968 1.280531 E 691 18.17 70.49 0.7777 1.262 223.4479 aman
186 1.018 1.280531 E 691 "18.2 70.359 298.5120 aman
187 9.925 1.280531 E 691 18.2 70.359 298.5120 aman
188 10.466 1.286531 E 691 18.2 70.359 298.5120 aman
189 -5.434 1.316985 E 691 18.2 72.362 298.5120 aman

190 -5.335 1.316985 E 691 18.2 72.362 298.5120 aman

191 -156.779 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman

192 -62.172 1.91747 8 2716 22.2 86.37 0.9529 1.391 398.4124 aman

193 -127.736 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman

194 -17.646 1.917419 E 691 18.17 105.56 1.1645 1.587 177.6925 aman
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195 1.959 1.064188 E 691 18.2 58.472 298.5120 aman

196 -27.521 1.45592 E 691 18.17 80.15 0.8842 1.337 210.8476 aman

197 23.148 1.63802 0 940 21.2 77.265 406.0800 aman

198 54.217 1.5997 D 940 21.2 75.458 406.0800 aman

199 48.761 1.5997 D 940 21.2 75.458 406.0800 aman

200 59.267 1.714 D 940 21.2 80.849 406.0800 aman

201 71.812 2 B 2716 22.2 90.090 1173.3120 aman

202 15.850 2 E 691 18.2 109.890 298.5120 aman

203 282.250 2 D 940 21.2 94.340 406.0800 aman

204 -13.445 2.473801 E 691 18.17 136.19 1.5024 2.822 99.9189 aman

205 205.571 2 D 940 21.2 94.340 406.0800 aman
206 -51.816 2.197258 D 940 21.24 103.46 1.1414 1.563 245.4461 aman

207 7.403 2.128412 E 691 18.2 116.946 298.5120 aman

208 -43.003 2.197236 D 940 21.24 103.46 1.1414 1.563 245.4479 aman

209 -180.546 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman
210 -72.517 2.370274 B 2716 22.2 106.77 1.1779 1.601 346.1013 aman

211 -151.848 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

212 -19.654 2.370249 E 691 18.17 130.48 1.4395 2.590 108.8401 aman

213 -8.819 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman

214 -7.445 1.455916 E 691 18.17 80.15 0.8842 1.337 210.8479 aman

215 -5.086 1.637965 E 691 18.17 90.17 0.9948 1.426 197.7691 aman

216 61.167 2 B 2716 22.2 90.090 1173.3120 aman

217 13.173 2 E 691 18.2 109.890 298.5120 aman

218 290.361 2 0 940 21.2 94.340 406.0800 aman

219 -10.202 2.473798 E 691 18.'17 136.18 1.5024 2.822 99.9191 aman
220 194.400 2 D 940 21.2 94.340 406.0800 aman
221 -44.201 2.197258 D 940 21.24 103.46 1.1414 1.563 245.4461 aman

222 5.590 2.128393 E 691 18.2 116.945 298.5120 emen

223 -48.350 2.197236 D 940 21.24 103.46 1.1414 1.563 245.4479 aman

224 -117.585 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

225 -68.014 2.370272 B 2716 222 106.77 1.1779 1.601 346.1016 aman

226 -208.529 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

227 -10.891 2.370255 E 691 18.17 130.48 1.4395 2.590 108.8396 aman

228 -26.546 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman

229 5.424 1.455911 E 691 18.2 79.995 298.5120 aman

230 -3.756 1.63791 E 691 18.17 90.17 0.9948 1.426 197.7730 aman
231 64.034 2 B 27'le 22.2 90.090 1173.3120 l!lml!ln

232 4.151 2 E 691 18.2 109.890 298.5120 aman

233 294.945 2 D 940 21.2 94.340 406.0800 aman

234 -6.536 2.473795 E 691 18.17 136.18 1.5024 2.822 99.9194 aman

235 186.355 2 D 940 21.2 94.340 406.0800 aman

236 -38.425 2.197258 D 940 21.24 103.46 1.1414 1.563 245.4461 aman

237 3.882 2.128374 E 691 18.2 116.944 298.5120 aman

238 -52.347 2.197236 D 940 21.24 103.46 1.1414 1.563 245.4479 aman

239 -49.238 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

240 -74.535 2.370269 B 2716 22.2 106.77 1.1779 1.601 346.1019 aman
241 -278.456 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

242 8.559 2.370262 E 691 18.2 13Ci:234' 298.5120 aman

243 -36.384 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman
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244 3.166 1.455907 E 691 18.2 79.995 298.5120 aman

245 -2.346 1.637855 E 691 18.17 90.17 0.9947 1.425 197.7770 aman

246 77.206 2 B 2716 22.2 90.090 1173.3120 aman

247 -11.707 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman

248 295.702 2 0 940 21.2 94.340 406.0800 aman

249 -2.427 2.473793 E 691 18.17 136.18 1.5024 2.822 99.9195 aman

250 181.741 2 0 940 21.2 94.340 406.0800 aman

251 -34.427 2.197258 0 940 21.24 103.46 1.1414 1.563 245.4461 aman

252 24.628 2.128356 A 6353 50.2 42.398 2744.4960 aman

253 -131.144 2.370266 B 2716 22.2 106.77 1.1779 1.601 346.1022 aman

254 -379.344 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

?55 36.139 2370269 F 091 1R? 130.235 ?9R 51?0 i'lmi'ln

256 -29.151 2.128353 E 691 18.17 117.17 1.2926 2.089 134.9863 aman

257 -16.454 1.455902 0 940 18.17 80.15 0.8842 1.337 286.8277 aman

258 70.846 1.638038 0 940 21.2 77.266 406.0800 aman

259 84.643 2 0 940 21.2 94.340 406.0800 aman

260 70.582 2 B 2716 22.2 90.090 1173.3120 aman

261 -37.170 2 E 691 18.17 110.10 1.2147 1.844 152.8682 aman

262 -32.456 1.236895 0 940 21.24 58.24 0.6425 1.177 325.7221 aman

263 119.374 1.236898 0 940 21.2 58.344 406.0800 aman

264 -6.540 1.436015 E 691 18.17 79.05 0.8721 1.328 212.2776 aman

265 3.266 2.025853 E 691 18.2 111.311 298.5120 aman

266 3.986 1.43664 E 691 18.2 78.936 298.5120 aman

267 269.509 2 H 1550 27.4 72.993 669.6000 aman

268 -104.799 2 0 940 21.24 94.17 1.0389 1.464 261.9347 aman

269 -26.470 2.585182 E 691 18.17 142.32 1.5701 3.081 91.4945 aman

270 20.668 2 E 691 18.2 109.890 298.5120 aman

271 -24.536 2.371141 E 691 18.17 130.53 1.4401 2.592 108.7583 aman

272 6.028 2.128356 A 6353 50.2 42.398 2744.4960 aman

273 -17.376 2.370264 B 2716 22.2 106.77 1.1779 1.601 346.1025 aman

274 -496.84!? 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

275 -3.177 1.01913 E 691 18.17 56.10 0.6189 1.164 242.2275 aman
·.·r·............,...- ...-.,-...., ~,,~, ...= •.,.~....,.,...,."""'...,

276 119.016 1.236895 0 940 21.2 58.344 406.0800 aman

277 32.584 1.236895 0 940 21.2 58.344 406.0800 aman
~..u, ...J," .....,~I1'_""""., ...... ~.L .. ,"'..u...••,.,."'I.>l... .wtWj ~\".J._'_·"N.... ,'·......

278 -1\7.991 1.455898 0 940 21.24 68.55 0.7563 1.248 307.4158 aman

279 -28.209 1.638042 0 940 21.24 77.13 0.8509 1.313 292.1905 aman

280 -43.991 1.2737 0 940 21.24 59.97 0.6616 1.189 322.6456 aman

281 6.706 2 B 2716 22.2 90.090 1173.3120 aman

282 -3.931 1.489853 E 691 18.17 82.02 0.9048 1.353 208.4098 aman

283 3.873 1.489849 E 591 18.2 81.860 298.5120 aman

284 391.188 2 H 1550 27.4 72.993 669.6000 aman

285 31.113 2.473788 0 940 21.2 116.688 406.0800 aman

286 131.242 2 0 940 21.2 94.340 406.0800 aman

287 51.933 2.128356 A 6353 50.2 42.398 2744.4960 aman

288 -75.281 2.370261 B 2716 22.2 106.77 1.1779 1.601 346.1028 aman

289 -512.089 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

290 17.621 1.455893 0 940 21.2 68.674 406.0800 aman

291 56.106 2 B 2716 22.2 90.090 1173.3120 aman

292 412.897 2 H 1550 27.4 72.993- 669.6000 aman

i : (.
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293 -26.258 2.473785 0 940 2124 116.48 1.2850 2.064 185.8058 aman

294 105.659 2 0 940 21.2 94.340 406.0800 aman

295 110.244 2.128356 A 6353 502 42.398 2744.4960 aman

296 -64.325 2.370258 B 2716 22.2 106.77 1.1779 1.601 346.1032 aman

297 -580.389 2.128357 A 6353 1;0.2 42.40 0.4677 1.084 1195.7367 aman

298 14.642 1.455889 0 940 21.2 68.674 406.0800 aman

299 49.143 2 B 2716 22.2 90.090 1173.3120 aman

300 429.856 2 H 1550 27.4 72.993 669.6000 aman

301 -20.506 2.473783 0 940 21.24 116.48 1.2850 2.064 185.8062 aman

302 84.024 2 0 940 21.2 94.340 406.0800 aman

303 -161.491 2.128356 A 6353 502 42.40 0.4677 1.084 1195.7369 aman

304 -56264 2.370255 B 2716 22.2 106.77 1.1779 1.601 346.1035 aman

305 -639.186 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

306 -1.146 1.455884 0 940 21.24 68.55 0.7563 1.248 307.4170 aman

307 -11.490 0.7279356 0 940 21.24 34.28 0.3781 1.041 3682657 aman

308 41.736 2 B 2716 22.2 90.090 1173.3120 aman

309 426.577 2 H 1550 27.4 72.993 669.6000 aman

310 5.314 2.47378 0 940 21.2 116.688 406.0800 aman

31-1 67.928 2 0 940 21.2 94.340 406.0800 aman

312 216.120 2.128356 A 6353 50.2 42.398 2744.4960 aman

313 -60.805 2.370253 B 2716 22.2 106.77 1.1779 1.601 346.1038 aman

314 -690.330 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

315 -27.530 1.45588 0 940 21.24 68.55 0.7563 1.248 307.4173 aman

316 43492 2 B 2716 22.2 90.090 1173.3120 aman

317 343.684 2 H 1550 27.4 72.993 669.6000 aman

318 88.510 2 0 940 21.2 100.394 406.0800 aman

319 333.081 2.128356 A 6353 50.2 42.398 2744.4960 aman

320 -~5.235 2.37025 B 271fl 722 106.77 1.1779 1.601 346.1041
........ _....

aman

321 -745.420 2.128357 A 6353 50.2 42.40 0.4677 1.084 11~fi 7367 aman

322 1.997 0.72794 0 940 21,2 34::1:'\7 406.0800 aman
. ~

323 33.645 2 B 2716 22.2 90.090 1173.3120 aman

324 343.988 2 H 1550 27.4 7?~93 669,6000 aman

325 388.676 2.128356 A 6353 50.2 42.398 2744.4960 aman

326 35.083 2.370247 B 2716 22.2 106.768 1173.3120 aman

327 -786.097 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

328 -32.520 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

329 582.779 2.128356 A 6353 50.2 42.398 2744.4960 aman

330 183.856 2.370245 0 2716 22.2 10fl76B 1173,3120 amen

331 -751.916 2.128357 A 6353 50.2 42.40 0.4877 1.084 1195,7387 aman

332 -180.290 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

333 398.749 2.128356 A 6353 • 50.2 42.398 2744.4960 aman

334 197.737 2.370242 B 2716 22.2 106.768 1173.3120 aman

335 -581.409 2.128357. A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

336 -172.792 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

337 204.053 2.128356 A 6353 50.2 42.398 27444960 aman

338 208.464 2.370239 B 2716 22.2 106.768 1173.3120 aman

339 -396.200 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

340 -179.555 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

341 -10.349 2.234774 A 6353 50.2 44.52 0.4911 1.096 1183.0195 aman
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342 221.273 2.436566 B 2716 22.2 109.755 1173.3120 aman

343 -201.609 2.234761 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

344 -197.220 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

345 -12.877 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman

346 9.719 2.828427 C 1230 24.2 116.877 531.3600 aman

347 6.591 2.128376 C 1230 24.2 87.949 531.3600 aman

348 -B.404 1.272 C 1230 24.25 52.46 0.5788 1.142 439.6266 aman

349 -5.880 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman

350 7.470 2.370229 C 1230 24.2 97.943 531.3600 aman

351 -0.538 2128376 C 1230 24.25 87.79 0.9685 1.403 357.5756 aman

352 -3.253 0.544 C 1230 24.25 22.44 0.2475 0.985 509.3776 aman

Keterangan:

[1] Nomer batang

[2] Nu tarik = gaya batang tarik

[3] Nu tekan =gaya batang tekan

[4] Panjang batang

[5] Profil terpasang

[6] Ag = Luas penampang profil (mm~2)

[7] rx = Jari-jari girasi profil terkecil (mm)

[8] k.Urx < 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] AC =(1/3, 14).(kUr).(fy/E)~0,5 (parameter kelangsingan batang tekan)

[10] w =m koefisien tekuk

AC:S 0,25; w = 1

0,25 < AC< 1,2; uJ = 1,3/(1,6 - 0,6 AC)

AC ~ 1,2 ; w '" 1,25 Ac~2

[11] <PNn =0,B5.Ag.(fy/w); Kuattekan nominal

[12] k.Urx < 240 (syarat angka perbandingan kelangsingan batang tarik)

[13] <PNn =0,9.Ag.fy ; kuat tarik nominal

[14] Nu :s <l>Nn ; profil aman dipakai

J
,j

"

_,.---~U
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~It
1 -3.4072 0.544 C 1230 24.245 22.44 0.2475 0.985 509.3776 aman

2 -5.9219 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

3 7.5405 2.370229 C 1230 24.2 97.943 531.3600 aman

4 -0.5549 2.128376 C 1230 24.245 87.79 0.9685 1.403 357.5756 aman

5 -6.4633 1.272 C 1230 24.245 52.46 0.5788 1.142 439.6266 aman

6 -13.0116 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

7 9.8614 2.828427 C 1230 24.2 116.877 531.3600 aman

8 6.8156 2.128376 C 1230 24.2 87.949 531.3600 aman

9 -187.139 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman

10 -19.2036 2.234774 A 6353 50.2 44.52 0.4911 1.096 1183.0195 aman

11 208.1471 2.436566 B 2716 22.2 109.755 1173.3120 aman

12 -188.5271 2.234761 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

13 -170.1988 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

14 196.3664 2.128356 A 6353 50.2 42.398 2744.4960 aman

15 196.9124 2.370239 8 2716 22.2 106.768 1173.3120 aman
16 -371.9659 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

17 -164.514 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

18 378.29 2.128356 A 6353 50.2 42.398 2744.4960 aman

19 187.6181 2.370242 8 2716 22.2 106.768 1173.3120 aman

20 -547.3301 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

21 -153.2853 2 B 2716 22.2 90.09 a.9939 1.425 388.8779 aman

22 550.3367 2.128356 A 6353 50.2 42.398 2744.4960 aman

23 175.1183' 2.370245 8 2716 22.2 106.768 1173.3120 aman

24 -708.7927 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

25 -31.3143 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman

26 330.2527 2 H 1550 27.4 72.993 669.6000 aman

27 362.7838 2.128356 A 6353 50.2 . 4~.:.~.~~_ ,2744.4960 aman
28 ::l::l.Hl11 2,370247 B 2716 22,2 106.768 1173.3120 aman

29 -741.3385 2.128357 A 6353 50.2 42,40 0.4677 1.084 1195.7367 aman

30 0.8297 0.72794 0 940 21.2 34.337 406.0800 Qman

31 32.037 2 B 2716 22,2 <lU,080 1173.:3120 l'lmi'ln

32 329.9565 2 H 1550 27.4 72.993 669.6000 aman

33 85.0157 2.128356 0 940 21.2 100.394 406.0800 aman

34 308,6788 2.128356 A 6353 50.2 42.398 2744.4960 aman

35 -44.3406 2.37025 B 2716 22.2 106.77 1.1779 1.601 346.1041 aman

36 -701.8075 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

37 -27,78 1.45588 0 940 21.238 68.55 0.7563 1.248__ 307.41.13 aman

I 36 ~O,61 ? A ?71fl 222 , __. 90.090 1173.3120 aman

39 409.4269 2 H 1550 27.4 . 72.993 669.6000

40 I 5.8063 I I 2.47378 ID I 940 I 21.2 1 I ~ 1 1116.688/ 406.0800

41 I 65.2493 / I 2 ID I 940 I 21.2 I I I I I 94.340 I 406.0800

42 I 198.76161 I 2.128356 IA I 6353 I 50.2 I I 1 I I 42.398 12744.4960

aman

aman

aman

43 I I -57.5926 1 2.370253 18 I 2716 I 22.2

44 I 1-650.21961 2.128357 IA I 6353 I 50.2

45 I I -2.5215 I 1.455884 ID I 940 I 21.238

46 I I -13.2385 10.727935610 I 940 121.238

47 I 37.7383 I I 2 IB I 2716 I 22.2

48 1412.47961 1 2 IH I 1550 I 27.4

106.77

42.40

68.55

34.28

1.1779

0.4677

0.7563

0.3781

1.601

1.084

1.248

1.041

346.1038

1195.7367

307.4170

368.2657

90.090 I 1173.3120

72.993 J 669.6000

aman

aman

aman

aman

aman
aman
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49 -21.9679 2.473783 D 940 21.238 116.48 1.2850 2.064 185.8062 aman
50 147.4692 2 D 940 21.2 94.340 406.0800 aman
51 -51.1225 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman
52 -603.4354 2.370255 B 2716 22.2 106.77 1.1779 1.601 346.1035 aman
53 -602.8765 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
54 13.8725 1.455889 D 940 21.2 68.674 406.0800 aman
55 394.9128 2 B 2716 22.2 90.090 1173.3120 aman
56 -25.3013 2 H 1550 27.4 72.99 0.8053 1.280 493.9085 aman
57 -25.014 2.473785 D 940 21.238 116.48 1.2850 2.064 185.8058 aman

58 100.1829 2 D 940 21.2 94.340 406.0800 aman
59 100.662 2.128356 A 6353 50.2 42.398 2744.4960 aman

60 -60.0385 2.370258 B 2716 22.2 106.77 1.1779 1.601 346.1032 aman
61 -549.0632 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
62 15.8186 1.455893 D 940 21.2 68.674 406.0800 aman

63 52.1597 2 B 2716 22.2 90.090 1173.3120 aman

64 374.1613 2 H 1550 27.4 72.993 669.6000 aman
65 -28.1257 2.473788 D 940 21.238 116.48 1.2850 2.064 185.8054 aman

66 125.8507 2 D 940 21.2 94.340 406.0000 aman

67 46.2322 2.128356 A 6353 50.2 42.398 2744.4960 aman

68 -71.0669 2.370261 B 2716 22.2 106.77 1.1779 1.601 346.1028 aman

69 -485.1115 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
70 -3.9437 1.489853 E 691 18.165 82.02 0.9048 1.353 208.4098 aman

71 3.9572 1.489849 E 691 18.2 81.860 298.5120 aman

72 -48.1706 1.455898 D 940 21.238 68.55 0.7563 1.248 307.4158 aman

73 -28.4569 1.638042 D 940 21.238 77.13 0.8509 1.313 292.1905 aman

74 -43.3512 1.2737 D 940 21.238 59.97 0.6616 1.189 322.6456 aman

75 4.8309 2 B 2716 22.2 90.090 1173.3120 aman

76 113.5205 1.236895 0 940 21.2 58.344 406.0800 aman

77 32.0252 1.236895 D 940 21.2 58.344 406.0800 aman

78 -3 1861 1.01913 E 691 18.165 56.10 0.6189 1.164 242.2275 aman

79 259.2408 2 H 1550 27.4 72.993 669.6000 aman

80 999995 2 D 91\0 21.2 94.::140 40fl 0800 aman

81 -25.3347 2.585182 E 691 18.165 142.32 1.5701 3.081 91.4945 aman

82 19.8007 2 E 691 18.2 109.890 298.5120 aman

83 -23.4944 2.371141 E 691 18.165 130.53 1.4401 2.592 108.7583 aman

84 -6.5635 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

85 -150854 2.370264 B 2716 22.2 106.77 1.1779 1.601 346.1025 aman..... _c,,..,,n.,...·-

86 -471.4583 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

87 -6.5756 1.436015 E 691 18.165 79.05 0.8721 1.328 212.2776 aman

88 3.2895 2.025853 E 691 18.2 111.311 298.5120 aman

89 3.9974 1.43664 E 691 18.2 78.936 298.5120 aman

90 31.8653 1.236895 D 940 21.2 58.344 406.0800 aman

91 113.8985 1.236898 D 940 21.2 58.344 406.0800 aman

92 -16.5997 1.455902 D 940 21.238 68.55 0.7563 1.248 307.4155 aman

93 67.2406 1.638038 D 940 21.2 77.266 406.0800 aman

94 80.1816 2 D 940 21.2 94.340 406.0800 aman

95 64.3073 2 B 2716 22.2 90.090 1173.3120 aman

96 -38.1257 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
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97 284.8304 2 0 940 21.2 94.340 406.0800 aman
98 2.5578 2.473793 E 691 18.2 135.923 298.5120 aman
99 -173.9042 2 0 940 21.238 94.17 1.0389 1.464 261.9347 aman
100 -34.3909 2.197258 0 940 21.238 103.46 1.1414 1.563 245.4461 aman
101 24.1179 2.128356 A 6353 50.2 42.398 2744.4960 aman
102 -124.4933 2.370266 B 2716 22.2 106.77 1.1779 1.601 346.1022 aman
103 -360.2536 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
104 36.5935 2.370269 E 691 18.2 130.235 298.5120 aman
105 -29.3754 2.128353 E 691 18.165 117.17 1.2926 2.089 134.9863 aman
106 2.9444 1.455907 E 691 16.2 79.995 298.5120 aman
107 2.3411 1.637855 E 691 18.2 89.992 298.5120 aman
108 72.4319 2 B 2716 22.2 90.090 1173.3120 aman
109 -12.7367 2 E 691 16.165 110.10 1.2147 1.844 152.8682 aman
110 284.199 2 0 940 21.2 94.340 406.0800 aman
111 -6.3449 2.473795 E 691 18.165 136.18 1.5024 2.822 99.9194 aman
112 -178.4601 2 0 940 21.238 94.17 1.0389 1.464 261.9347 aman
113 -38.3495 2.197258 D 940 21.238 103.46 1.1414 1.563 245.4461 aman
114 3.9016 2.128374 E 691 18.2 116.944 298.5120 aman
115 -52.6042 2.197236 0 940 21.238 103.46 1.1414 1.563 245.4479 aman
116 -49.9269 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

117 -69.7415 2.370269 B 2716 22.2 106.77 1.1779 1.601 346.1019 aman

118 -263.4219 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
119 9.9035 2.370262 E 691 16.2 130.234 298.5120 aman

120 -37.8377 2.128353 E 691 18.165 117.17 1.2926 2.089 134.9863 aman

121 5.2538 1.455911 E 691 18.2 79.995 296.5120 aman

122 -3.8033 1.63791 E 691 18.165 90.17 0.9948 1.426 197.7730 aman

123 60.017 2 ·B 2716 22.2 90.090 1173.3120 aman

124 2.6557 2 E 691 18.2 109.890 298.5120 aman

125 279.6702 :2 D 940 21.2 94.340 406.0800 aman

126 -10.104 2.473798 E 691 18.165 136.18 1.5024 2.822 99.9191 aman

127 186.5381 2 D 940 21.2 94.340 406.0800 aman

178 -44.1623 2.197258 D 940 21.238 103.46 1.1414 1.563 245.4461 aman

129 56909 2.128393 E 691 18.2 116.945 298.5120 aman

130 -48.6466 2.197236 0 940 21.238 103.46 1.1414 1.563 245.4479 aman

131 -112.4634 2.128356 A 6353 50,2 42.40 04677 1.084 1195,7369 aman

132 -64.2404 2.370272 B 2716 22,2 106.77 11779 1,601 346.1016 aman

1::1::1 -195.7533 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

134 -8.7433 2.370255 E 691 18.165 130.48 1.4395 2.590 108.8396 aman

135 -30.1192 2.128353 E 691 HUB5 117.17 '1.2926 2.089 134.9063 aman

136 7.331 1.455916 E 691 18.2 79.995 298.5120 aman

137 -5.1897 1.637965 E 691 18.165 90.17 0.9948 1.426 197.7691 aman

138 57.9706 2 B 2716 22.2 90.090 1173.3120 aman

139 13.2959 2 E 691 18.2 109.890 298.5120 aman

140 271.5289 2 D 940 21.2 94.340 406.0800 aman

141 -13.4405 2.473801 E 691 18.165 136.19 1.5024 2.822 99.9189 aman

142 197.8445 2 0 940 21.2 94.340 406.0800 aman

143 -51.8889 2.197258 0 940 21.238 103.46 1.1414 1.563 245.4461 aman

144 7.5706 2.128412 E 691 18.2 116.946 298.5120 aman

145 -43.2225 2.197236 0 940 21.238 103.46 1.1414 1.563 245.4479 aman
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146 -171.9243 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman
147 -66.525 2.370274 B 2716 22.2 106.77 1.1779 1.601 346.1013 aman
148 -142.4165 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
149 -11.5066 2.370249 E 691 18.165 130.48 1.4395 2.590 108.8401 aman
150 -18.7748 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
151 -26.122 1.45592 E 691 18.165 80.15 0.8842 1.337 210.8476 aman
152 23.766 1.63802 0 940 21.2 77.265 406.0800 aman
153 53.9349 1.5997 0 940 21.2 75.458 406.0800 aman
154 48.5862 1.5997 0 940 21.2 75.458 406.0800 aman
155 59.2128 1.714 0 940 21.2 80.849 406.0800 aman
156 69.1609 2 B 2716 22.2 90.090 1173.3120 aman
157 13.4411 1.272038 E 691 18.2 69.892 298.5120 aman
158 63.2788 1.236902 E 691 18.2 67.962 298.5120 aman
159 63.1623 1.236902 E 691 18.2 67.962 298.5120 aman

160 15.9721 1.292585 E 691 18.2 71.021 298.5120 aman

161 15.3121 1.292585 E 691 18.2 71.021 298.5120 aman

162 -0.9747 1.280531 E 691 18.165 70.49 0.7777 1.262 223.4479 aman
163 0.9495 1.280531 E 691 18.2 70.359 298.5120 aman

164 10.0028 1.280531 E 691 18.2 70.359 298.5120 aman
165 10.2935 1.280531 E 691 18.2 70.359 298.5120 aman
166 -5.0277 1.316985 E 691 18.165 72.50 0.7998 1.277 220.8290 aman

167 -5.0579 1.316985 E 691 18.165 72.50 0.7998 1.277 220.8290 aman
168 -144.9907 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman

169 -56.5780 1.91747 B 2716 22.2 86.37 0.9529 1.391 398.4124 ! aman

170 -115.2960 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman

171 -23.1872 1.350773 E 691 18.165 74.36 0.8204 1.291 218.4016 aman

172 1.5122 1 E 691 18.2 54.945 298.5120 aman

173 209.1781 2 0 940 21.2 94.340 406.0800 aman

174 91.6345 2 0 940 21.2 94.340 406.0800 aman

175 -43.2126 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

176 -7.8544 2 E 691 18.165 110.10 1.2147 1.844 15? 8682 aman

177 -4.7115 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

178 -75.1544 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

179 26.2605 2 B 2716 22.2 90.090 1173.3120 aman

180 -4.5957 0.9080675 E 691 18.165 49.99 0.5515 1.127 250.2064 aman

181 63.2788 1.236902 E 691 18.2 67.962 298.5120 aman

182 63.1623 1.236902 E 691 18.2 67.962 298.5120 aman

183 15.3592 1.292585 E 691 18.2 71.021 298.5120 aman

184 15.9619 1.292585 E 691 18.2 71.021 298.5120 aman

185 -0.8987 1.280531 E 691 18.165 70.49 0.7777 1.262 223.4479 aman

186 1.0267 1.280531 E 691 18.2 70.359 298.5120 aman

187 9.8674 1.280531 E 691 18.2 70.359 298.5120 aman

188 10.4288 1.280531 E 691 18.2 70.359 298.5120 aman

189 -5.0967 1.316985 E 691 18.2 72.362 298.5120 aman

190 -4.9861 1.316985 E 691 18.2 72.362 298.5120 aman

191 -145.2702 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman

192 -56.0494 1.91747 B 2716 22.2 86.37 0.9529 1.391 398.4124 aman

193 -115.5755 1.064178 A 6353 50.2 21.20 0.2339 0.980 1322.9101 aman

194 -23.3409 1.350773 E 691 18.165 74.36 0.8204 1.291 218.4016 aman
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195 1.5122 1 E 691 18.2 54.945 298.5120 aman
196 -26.0579 1.45592 E 691 18.165 80.15 0.8842 1.337 210.8476 aman
197 23.3888 1.63802 0 940 21.2 77.265 406.0800 aman
198 53.9349 1.5997 0 940 21.2 75.458 406.0800 aman
199 48.5862 1.5997 D 940 21.2 75.458 406.0800 aman
200 58.8181 1.714 D 940 21.2 80.849 406.0800 aman
201 68.5148 2 B 2716 22.2 90.090 1173.3120 aman
202 13.4411 1.272038 E 691 18.2 69.892 298.5120 aman
203 271.5289 2 D 940 21.2 94.340 406.0800 aman
204 -13.6402 2.473801 E 691 18.165 136.19 1.5024 2.822 99.9189 aman
205 197.8445 2 D 940 21.2 94.340 406.0800 aman
206 -51.2536 2.197258 D 940 21.238 103.46 1.1414 1.563 245.4461 aman
207 7 1fifi6 ? 121:1412 E 691 18.2 116.940 298.5120 Clrtlan
208 -43.0129 2.197236 0 940 21.238 103.46 1.1414 1.563 245.4479 aman
209 -171.9243 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman
210 -66.5250 2.370274 B 2716 22.2 106.77 1.1779 1.601 346.1013 aman
211 -142.9754 2.128357 A 6353 50.2 42.40 '0.4677 1.084 1195.7367 aman
212 -11.2913 2.370249 E 691 18.165 130.48 1.4395 2.590 108.8401 aman
213 -18.7748 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
214 -7.5238 1.455916 E 691 18.165 80.15 0.8842 1.337 210.8479 aman
215 -4.8709 1.637965 E 691 18.165 90.17 0.9948 1.426 197.7691 aman
216 57.9706 2 B 2716 22.2 90.090 1173.3120 aman
217 12.9575 2 E 691 18.2 109.890 298.5120 aman
218 279.6702 2 0 940 21.2 94.340 406.0800 aman
219 -10.2802 2.473798 E 691 18.165 136.18 1.5024 2.822 99.9191 aman
220 186.5381 2 D 940 21.2 94.3411 406.0800 aman

221 -43.8973 2.197258. 0 940 21.238 103.46 1.1414 1.563 245.4461 aman
222 5.2711 2.128393 E 691 18.2 116.945 298.5120 aman
223 -48.2296 2.197236 D 940 21.238 103.46 1.1414 1.563 245.4479 aman

224 -112.4634 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

225 -64.2404 2.370272 B 2716 22.2 106.77 1.1779 1.601 346.1016 aman

226 -196.3122 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

227 ·8.5281 2.370255 E 691 18.165 130.48 1.4395 2.590 108.8396 aman

228 -30.2424 2.128353 E 691 18.165 117.17 1.2926 2.089 134.9863 aman

229 5.4436 1.455911 E 691 18.2 79.995 298.5120 aman

230 -3.4843 1.63791 E 691 18.165 90.17 0.9948 1.426 197.7730 aman

231 60.0170 2 B 2716 22.2 90.090 1173.3120 aman

232 2.5723 2 F 691 182 109.890 298.5120 aman

233 284.1990 2 D 940 21.2 94.340 406.0800 aman

234 -6.5210 2.473795 E 691 18.165 136.18 1.5024 2.822 99.9194 aman

235 178.4601 2 D 940 21.2 94.340 406.0800 aman

236 -38.4543 2.197258 0 940 21.238 103.46 1.1414 1.563 245.4461 aman

237 3.4882 2.128374 E 691 18.2 116.944 298.5120 aman

238 -51.8165 2.197236 D 940 21.238 103.46 1.1414 1.563 245.4479 aman

239 -48.5793 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

240 -69.7415 2.370269 B 2716 22.2 106.77 1.1779 1.601 346.1019 aman

241 -263.9809 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

242 9.9748 2.370262 E 691 18.2 130.234 298.5120 aman

243 -37.9609 2.128353 E 691 18.165 117.17 1.2926 2.089 134.9863 aman
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293 -25.1280 2.473785 0 940 21.238 116.48 1.2850 2.064 185.8058 aman

294 102.7232 2 0 940 21.2 94.340 406.0800 aman

295 95.7893 2.128356 A 6353 50.2 42.398 2744.4960 aman

296 -59.5410 2.370258 B 2716 22.2 106.77 1.1779 1.601 346.1032 aman

297 -549.0632 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

298 13.9443 1.455889 0 940 21.2 68.674 406.0800 aman

299 45.1328 2 B 2716 22.2 90.090 1173.3120 aman

300 412.4796 2 H 1550 27.4 72.993 669.6000 aman

301 -21.3487 2.473783 0 940 21.238 116.48 1.2850 2.064 185.8062 aman

302 82.0315 2 0 940 21.2 94.340 406.0800 aman

303 -142.6480 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 am an

304 -51.5334 2.370255 B 2716 22.2 106.77 1.1779 1.601 346.1035 aman

305 -603.4354 2.128357 A 6353 50 ? 42.40 0.4677 '1.084 11Q5.7~67 Elman

306 -2.0770 1.455884 0 940 21.238 68.55 0.7563 1.248 307.4170 aman

307 -12.8954 0.7279356 0 940 21.238 34.28 0.3781 1.041 368.2657 aman

308 37.7383 2 B 2716 22.2 90.090 1173.3120 aman

309 409.4269 2 H 1550 27.4 72.993 669.6000 aman

310 5.2425 2.47378 0 940 21.2 116.688 406.0800 aman

311 65.2493 2 0 940 21.2 94.340 406.0800 aman

312 194.3960 2.128356 A 6353 50.2 42.398 2744.4960 aman

313 -57.5926 2.370253 B 2716 22.2 106.77 1.1779 1.601 346.1038 aman

314 -650.2196 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

315 -27.4447 1.45588 0 940 21.238 68.55 0.7563 1.248 307.4173 aman

316 40.8100 2 B 2716 22.2 90.090 1173.3120 aman

317 329.9565 2 H 1550 27.4 72.993 669.6000 aman

318 84.8481 2.128356 0 940 21.2 100.394 406.0800 aman

319 306.5334 2.128356 A 6353 50.2 42.398 2744.4960 aman

320 -43.3596 2.37025 B 2716 22.2 106.77 1.1779 1.601 346.1041 aman

321 -702.3664 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

322 0.8297 0.72794 0 940 21.2 34.337 406.0800 aman

323 32.0370 2 B 2716 22.2 90.090 1173.3120 aman

324 330.2!i27 2 H 1550 27.4 n.YY3 669.6000 aman

325 360.6014 2.128356 A 6353 50.2 42.398 2744.4960 aman

326 32.7802 2.370247 B 2715 22.2 106.768 1173.3120 aman

327 -741.3385 2.128357 A 6353 50.2 42.40 a.4677 1.084 1195.7367 aman

328 -30.8682 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman

329 548.6190 2.128356 A 6353 50.2 42.j98 2744.4960 aman

330 174.7074 2.370245 B 2716 22.2 106.768 1173.3120 <'Im,m

331 -709.3516 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

332 -152.6393 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

333 374.3757 2.128356 A 6353 50.2 42.398 2744.4960 aman

334 187.2072 2.370242 B 2716 22.2 106.768 1173.3120 aman

335 -547.3301 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

336 -163.8680 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

337 190.8264 2.128356 A 6353 50.2 42.398 2744.4960 aman

338 196.5015 2.370239 B 2716 22.2 106.768 1173.3120 aman

339 -371.9659 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

340 -169.5527 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

341 -10.6463 2.234774 A 6353 50.2 44.52 0.4911 1.096 1183.0195 aman
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342 207.7478 2436566 B 2716 22.2 109.755 1173.3120 aman

343 -188.5271 2.234761 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

344 -185.7705 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

345 -13.0169 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

346 9.8754 2.828427 C 1230 24.2 116.877 531.3600 aman

347 6.6229 2.128376 C 1230 24.2 87.949 531.3600 aman

348 -6.4645 1.272 C 1230 24.245 52.46 0.5788 1.142 439.6266 aman

349 -5.9208 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

350 7.5380 2.370229 C 1230 24.2 97.943 531.3600 aman

351 -0.5G49 2.128376 C 1230 24,245 87.79 0.9685 1.403 357,5756 aman

352 -3.2667 0.544 C 1230 24.245 22.44 0.2475 0.985 509.3776 aman

Ketell:mgan:

[1] Nomer batang

(2) Nu tarik = gaya batang tarik

[3] Nu tekan = gaya batang tekan

(4) Panjang batang

(5) Profit terpasang

(6) Ag = Luas penampang profil (mm"2)

[7] rx '" Jari-jari girasi profil terkecil (mm)

[8] k.Llrx < 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] AC =(1/3, 14).(kUr),(fy/E)"0,5 (parameter kelangsingan batang tekan)

(10) w =m koefisien tekuk

'\c S 0,25 ; w = 1

0,25 < '\c < 1,2; w= 1,3/(1,6 - 0,6 '\c)

'\c ~ 1,2; w = 1,25 ,\c"2

[11)etlNn = 0,85.Ag.(fy/w); Kuattekan nominal

[12J k.Llrx < 240 (syarat angka perbandingan kelangsingan batang tarik)

[13] etlNn = 0,9.Ag.fy ; kuat tarik nominal

[14J Nu s etlNn; profit aman dipakai
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1 -3.6952 0.544 C 1230 24.245 22.44 0.2475 0.985 509.3776 aman
2 -6.6032 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman
3 7.9867 2.370229 C 1230 24.2 97.943 531.3600 aman
4 -0.2997 2.128376 C 1230 24.245 87.79 0.9685 1.403 357.5756 aman
5 -7.0121 1.272 C 1230 24.245 52.46 0.5788 1.142 439.6266 aman
6 -14.6132 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman
7 10.6626 2.828427 C 1230 24.2 116.877 531.3600 aman
8 7.5221 2.128376 C 1230 24.2 87.949 531.3600 aman
9 -168.8491 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
10 1/.5892 2.234774 A 6353 50.2 44.517 2744.4960 arnliln

11 184.3348 2.436566 B 2716 22.2 109,755 1173.3120 aman
12 -163.6278 2.234761 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman
13 -151.1528 0 B 2716 22.2 0.00 0.0000 0.894 619,9317 aman
14 171.8859 2.128356 A 6353 50.2 42.398 2744.4960 aman
15 172.5548 2,370239 B 2716 22.2 106.768 1173,3120 aman
16 -324.7769 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
17 -143.6070 2 B 2716 22.2 90.09 0.9939 1.425 388,8779 aman
18 332.6324 2.128356 A 6353 50.2 42.398 2744.4960 aman
19 162.4692 2.370242 B 2716 22.2 106.768 1173.3120 aman

20 -477.0126 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
21 -131,8597 2 B 2716 22.2 90.09 0.9939 1.425 388,8779 aman

22 482.9667 2.128356 A 6353 50.2 42.398 2744.4960 aman
23 148,8774 2,370245 B 2716 22.2 106.768 1173.3120 aman

24 -615.1134 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

25 -25.1508 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
285.0788 2 H 1550 27.4 72.993 669.6000 aman

27 318.3185 2.128356 A' 6353 50.2 42.398 2744.4960 aman

28 25.1683 2.370247 B 2716 22.2 106.768 1173.3120 aman
29 -639,0390 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
30 0,6827 0,72794 0 940 21.2 34.337 406,0800 aman
31 30,5470 2 B 2716 22.2 90.090 1173.3120 aman

32 204.7971 2 H 1560 27.4 72.g~13 669,6000 aman

33 71.9261 2,128356 0 940 21.2 100.394 406.0800 aman

34 269.1749 2.128356 A 6353 50.2 42.398 2744.4960 aman

35 43.3092 2.37025 8 2716 22.2 106.77 1.17-79 1.801 34R 1041 aman

36 ·600.6980 2.128357 A 6353 50.2 42.40 0.4677 1.084 11!l5,7367 aman

37 -23.3408 1.45588 0 940 21.238 68.55 0.7'563 1.248 307.4173 aman
.~-.

1173.312038 40.1381 2 B 2716 22.2 90.090 aman

39 352.0079 2 H 1550 27.4 72.993 669.6000 aman

40 4.7443 2.47378 0 940 21.2 116.688 406.0800 aman

41 59.9699 2 0 940 21.2 94.340 406.0800 aman

42 166,1792 2.128356 A 6353 50.2 42.398 2744.4960 aman

43 -56.4285 2.370253 B 2716 22.2 106.77 1.1779 1.601 346.1038 aman

44 -549.4663 2,128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

45 2.0487 1.455884 0 940 21.2 68,674 406.0800 aman

46 -11.2200 6 0 940 21.238 34.28 0.3781 1.041 368.2657 aman

47 38,9125 2 8 2716 22.2 90.090 1173.3120 aman

48 353.6110 2 H 1550 27.4 72.993 669.6000 aman
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49 -20.1368 2.473783 0 940 21.238 116.48 1.2850 2.064 185.8062 aman
50 75.6801 2 0 940 21.2 94.340 406.0800 aman

51 115.3077 228356 A 6353 50.2 45.489 2744.4960 aman

52 -53.6204 2.370255 B 2716 22.2 106.77 1.1779 1.601 346.1035 aman
53 -500.5958 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

54 12.9441 1.455889 0 940 21.2 68.674 406.0800 aman

55 46.8926 2 B 2716 22.2 90.090 1173.3120 aman
56 337.3908 2 H 1550 27.4 72.993 669.6000 aman

57 -23.4125 2.473785 0 940 21.238 116.48 1.2850 2.064 185.8058 aman
58 94.9712 2 0 940 21.2 94.340 406.0800 aman
59 66.4999 2.128356 A 6353 50.2 42.398 2744.4960 aman

60 -62.7212 2.370258 B 2716 22.2 106.77 1.1779 1.601 346.1032 aman
61 -443.4342 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
62 14.5473 1.455893 0 940 21.2 68.674 406.0800 aman
63 54.5633 2 B 2716 22.2 90.090 1173.3120 aman
64 318.0456 2 H 1550 27.4 72.993 669.6000 aman

65 -26.2425 2.473788 0 940 21.238 116.48 1.2850 2.064 185.8054 aman
66 116.7838 2 0 940 21.2 94.340 406.0800 aman

67 11.8488 2.128356 A 6353 50.2 42.398 2744.4960 aman

68 -74.0826 2.370261 B 2716 22.2 106.77 1.1779 1.601 346.1028 aman

69 -376.4701 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

70 -44.4195 1.455898 0 940 21238 68.55 0.I563 1.248 307.4158 aman
71 -30.3548 1.6380420 940 21.238 77.13 0.8509 1.313 292.1905 aman
72 -32.0367 1.2737 0 940 21.238 59.97 0.6616 1.189 322.6456 aman
73 32.3118 2 8 2716 22.2 90.090 1173.3120 aman

74 105.8648 1.236895 D· 940 21.2 58.344 406.0800 aman

75 22.5330 1.236895 0 940 21.2 58.344 406.0800 aman

76 210.6055 2 H 1550 27.4 72.993 669.6000 aman

77 98.7413 2 0 940 21.2 94.340 406.0800 aman

78 -5.1224 2.585182 E 691 18.165 142.32 1.5701 3.081 91.4945 81llan

79 3.7121 2 E 691 18.2 109.890 298.5120 aman

80 -4.3737 2.371141 E 691 I 18.165 130.53 1.4401 2.592 108.7583 aman

81 -61.0232 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman

82 -43.340b 2.370264 B 2716 22.2 '106.77 1.1779 1.601 346.1025 /lman

0:3 -:3:35.7:340 2.-128357 A 6353 50.2 42.40 0.t1677 1.081\ 11 g5.7:367 Amnn

84 ?? ::1478 1,236895 D 940 21.2 58.344 406.0800 aman
to, ..... 1.0----

85 106.3064 1.236898 0 940 21.2 58.344 406.0800 aman

86 -12.0699 1.455902 0 940 21.238 68.55 0.7563 ·1.248 153.7077 aman

87 64.9674 1.638038 0 940 21.2 77.266 406.0800 aman

88 67.2237 2 0 940 21.2 94.340 406.0800 aman

89 79.9404 2 B 2716 22.2 90.090 1173.3120 aman

90 228.3348 2 0 940 21.2 94.340 406.0800 aman

91 19.0527 2.473793 E 691 18.2 135.923 298.5120 aman

92 167.8725 2 0 940 21.2 94.340 406.0800 aman

93 19.5959 2.197258 0 940 21.2 103.644 406.0800 aman

94 -108.8259 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 39.841 2744.4960 aman

95 31.9448 2.828434 B 2716 22.2 127.407 1173.3120 aman
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96 -337.0615 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman
97 -10.0654 1.455907 E 691 18.165 80.15 0.8842 1.337 105.4243 aman
98 20.0230 0.909915 E 691 18.2 49.995 298.5120 aman
99 3.8798 2 B 2716 22.2 90.090 1173.3120 aman
100 243.3032 2 0 940 21.2 94.340 406.0800 aman

101 15.8610 2.473795 E 691 18.2 135.923 298.5120 aman
102 155.9166 2 0 940 21.2 94.340 406.0800 aman
103 42.9205 2.197258 0 940 21.2 103.644 406.0800 aman
104 -23.0466 2.197258 E 691 18.165 120.96 1.3345 2.226 63.3264 aman
105 -88.0160 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman
106 -7.1444 2.828434 B 2716 22.2 127.41 1.4056 2.470 224.3581 aman
107 -335.7088 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman
108 -8.6748 1.455911 E 691 18.165 80.15 0.8842 1.337 105.4241 aman
109 -2.1540 1.81983 E 691 18.165 100.18 1.1052 1.526 184.7035 aman
110 1.5298 2 B 2716 22.2 90.090 1173.3120 aman
111 255.2743 2 0 940 21.2 94.340 406.0800 aman
112 13.5531 2.473798 E 691 18.2 135.923 298.5120 aman
113 146.3192 2 0 940 21.2 94.340 406.0800 aman
114 40.8809 2.197258 0 940 21.2 103.644 406.0800 aman
115 3.8119 2.161198 E 691 18.2 118.747 298.5120 aman
116 13.4753 2.236435 0 940 21.2 105.492 406.0800 aman
117 -120.1983 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

118 -7.9429 2.828434 B 2716 22.2 127.41 1.4056 2.470 224.3581 aman
119 -331.6722 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

120 -7.4109 1.455916 E 691 18.165 80.15 0.8842 1.337 210.8479 aman

121 -3.7891 1.728925 E 691 18.165 95.18 1.0500 1.474 191.2343 aman
122 7.4337 2 B 2716 22.2 90.090 1173.3120 aman
123 265.0281 2 0 940 21.2 94.340 406.0800 aman
124 11.4958 2.473801 E 691 18.2 135.923 298.5120 aman

125 139.0140 2 0 940 21.2 94.340 406.0800 aman
126 36.5718 2.197258 0 691 18.2 120.728 298.5120 aman

127 6.1085 2.128412 E 940 21.2 100.397 406.0800 aman

128 14.8720 2.236435 0 940 21.2 105.492 406.0800 aman

129 -124.3869 2 A 6353 50.2 39.84 0.4395 1.070 2422.1518 aman

130 -19.3017 2.828434 B 2716 22.2 127.41 1.4056 2.470 448.7163 aman
131 -319.5496 2 A 6353 50.2 39.84 0.43~5 1.070 1211.0759 aman

132 -41.8514 1.45592 E 691 18.165 80.15 0.8842 1.337 105.4238 aman

133 -26.6297 1.63802 E 691 18.165 . 90.17 0.9948 1.426 98.8826 aman

134 -14.1442 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

135 18.5806 2 B 2716 22.2 90.090 1173.3120 aman

136 63.7244 1.236902 E 691 18.2 67.962 298.5120 aman

137 63.6996 1.236902 E 691 18.2 67.962 298.5120 aman

138 16.9746 1.292585 E 691 18.2 71.021 298.5120 aman

139 16.6656 1.292585 E 691 18.2 71.021 298.5120 aman

140 -10.1535 1.414793 E 691 18.165 77.89 0.8592 1.319 213.8022 aman

141 -9.9446 1.414793 E 691 18.165 77.89 0.8592 1.319 213.8022 aman

142 -33.3153 1.414217 B 2716 22.2 63.70 0.7028 1.214 456.5516 aman

143 -33.2293 1.414217 B 2716 22.2 63.70 0.7028 1.214 456.5516 aman
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144 221.3743 2 D 940 21.2 94.340 406.0800 aman
145 104.2682 2 D 940 21.2 94.340 406.0800 aman
146 11.8213 2 E 691 18.2 109.890 298.5120 aman
147 -106.2636 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman
148 -295.3055 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

149 63.7244 1.236902 E 691 18.2 67.962 298.5120 aman
150 63.6996 1.236902 E 691 18.2 67.962 298.5120 aman

151 16.5253 1.292585 E 691 18.2 71.021 298.5120 aman

152 17.1100 1.292585 E 691 18.2 71.021 298.5120 aman

153 -10.2239 1.414793 E 691 18.165 77.89 0.8592 1.319 213.8022 aman

154 -9.8743 1.414793 E 691 18.165 77.89 0.8592 1.319 213.8022 aman

155 -33.3153 1.414217 B 2716 22.2 63.70 0.7028 1.214 456.5516 aman

156 -33.2293 1.414217 B 2716 22.2 63.70 0.7028 1.214 456.5516 aman
157 -41.8514 1.45592 E 691 18.165 80.15 0.8842 1.337 210.8476 aman
158 -26.4606 1.63802 E 691 18.165 90.17 0.9948 1.426 197.7651 aman
159 -13.8521 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
160 18.5806 2 B 2716 22.2 90.090 1173.3120 aman
161 265.0281 2 D 940 21.2 94.340 406.0800 aman
162 11.4949 2.473801 E 691 18.2 135.923 298.5120 aman
163 138.3038 2 0 940 21.2 94.340 406.0800 aman

164 36.6438 2.197258 0 940 21.2 103.644 406.0800 aman

165 5.5123 2.128412 E 691 18.2 116.946 298.5120 aman

166 15.4066 2.236435 0 940 21.2 105.492 406.0800 aman

167 -124.3869 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

168 -18.8357 2.828434 B 2716 22.2 127.41 1.4056 2.470 224.3581 aman

169 -319.5496 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

170 -7.3205 1.455916 E 691 18.165 80.15 0.8842 1.337 105.4239 aman

171 -3.4091 1.728925 E 691 18.165 95.18 1.0500 1.474 191.2343 aman

172 7.4337 2 B 2716 22.2 90.090 1173.3120 aman

173 255.2743 2 0 940 21.2 94.340 406.0800 aman

174 13.5438 2.473798 E 691 18.2 135.923 298.5120 aman

175 146.1230 2 0 940 21.2 94.340 406.0800 aman

176 41.2934 2.197258 D 940 21.2 103.644 406.0800 aman

177 3.2387 2.161198 E 691 18.2 118.747 298.5120 aman

176 'IHl323 2.236435 0 940 ~1,2 105.492 406,0800 aman

179 -120.1983 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

180 -7.4972 2.828434 B 2716 22.2 127.41 1.4056 2.470 448.7163 aman

181 -331.6722 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

182 -8.5816 1.455911 E 691 18.165 80.15 0.8842 1.337 210.8482 aman

183 -1.7888 1.81983 E 691 18.165 100.18 1.1052 1.526 184.7035 aman

184 -1.2113 2 B 2716 22.2 90.09 0.9939 1.425 777.7559 aman

185 243.3032 2 D 940 21.2 94.340 406.0800 aman

186 15.8516 2.473795 E 691 18.2 135.923 298.5120 aman

187 155.9166 2 0 940 21.2 94.340 406.0800 aman

188 43.6376 2.197258 0 940 21.2 103.644 406.0800 aman

189 -23,2426 2.197258 E 691 18.165 120,96 1.3345 2.226 126.6528 aman

190 -88.0160 2 A 691 18.165 110.10 1.2147 1.844 152.8682 aman

--
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191 6.0037 2.828434 8 2716 22.2 127.4Uf 11 f3.3120 aman
192 -335.7088 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman
193 -9.9747 1.455907 E 691 18.165 80.15 0.8842 1.337 105.4243 aman
194 20.0230 1 E 691 18.2 54.945 298.5120 aman
195 3.0493 2 8 2716 22.2 90.090 1173.3120 aman
196 228.3348 2 0 940 21.2 94.340 406.0800 aman
197 19.0516 2.473793 E 691 18.2 135.923 298.5120 aman
198 167.8725 2 0 940 21.2 94.340 406.0800 aman
199 20.6051 2.197258 0 940 21.2 103.644 406.0800 aman
200 -108.8259 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

201 31.4005 2.828434 B 2716 22.2 127.407 1173.3120 aman
202 -337.0615 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

203 -11.4246 1.455902 0 940 21.238 68.55 0.7563 1.248 153.7077 aman
204 64.9674 1.638038 0 940 21.2 77.266 406.0800 aman
205 67.2237 2 0 940 21.2 94.340 406.0800 aman
206 79.9404 2 B 2716 22.2 90.090 1173.3120 aman
207 21.9776 1.236895 0 940 21.2 58.344 406.0800 aman
208 106.4740 1.236898 0 940 21.2 58.344 406.0800 aman
209 210.6055 2 H 1550 27.4 72.993 669.6000 aman
210 98.7413 2 0 940 21.2 94.340 406.0800 aman
211 5.1019 2.585182 E 691 18.2 142.043 298.5120 aman
212 -3.6823 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

213 -4.3414 2.371141 E 691 18.165 130.53 1.4401 2.592 108.7583 aman
214 -61.0232 2.128356 A 6353 50.2 42.40 0.4677 1.084 1195.7369 aman
215 -43.3405 2.370264 B 2716 22.2 106.77 1.1779 1.601 692.2050 aman

216 -336.2930 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

217 106.0324 1.236895 0 940 21.2 58.344 406.0800 aman
218 22.2295 1.236895 0 940 21.2 58.344 406.0800 aman

219 -44.4195 1.455898 0 940 21.238 68.55 0.7563 1.248 307.4158 aman

220 -31.1238 1.638042 0 940 21.238 77.13 0.8509 1.313 292.1905 aman
221 -31.5000 1.2737 0 940 21.238 59.97 0.0616 1.189 322.0456 aman
222 32.3118 2 B 2716 22.2 90.090 1173.3120 aman

223 318.0456 2 H 1550 27.4 72.993 669.6000 aman

224 -26.5778 2.473788 0 940 21.238 116.48 1.2850 2.064 92.9027 aman

225 116.7838 2 0 940 2'1.2 94.340 406.0800 aman

226 6.2283 2.128356 A 6353 50.2 42.398 2744.4960 aman

227 -73.6002 2.370261 8 2716 22.2 106.77 1.1779 1.601 692.2057 aman

228 -377.0290 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

229 14.8820 1.455893 0 940 21.2 68.674 406.0800 aman

230 54.5633 2 8 2716 22.2 90.090 1173.3120 aman

231 337.3908 2 H 1550 27.4 72.993 669.6000 aman

232 -23.4748 2.473785 0 940 21.238 116.48 1.2850 2.064 92.9029 aman

233 94.9712 2 0 940 21.2 94.340 406.0800 aman

234 61.8187 2.128356 A 6353 50.2 42.398 2744.4960 aman

235 -62.4085 2.370258 B 2716 22.2 106.77 1.1779 1.601 346.1032 106.768 1173.3120 aman

236 -443.9931 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

237 12.9847 1.455889 0 940 21.2 68.674 406.0800 aman

238 46.8926 2 8 2716 22.2 90.090 1173.3120 aman
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239 353.6110 2 H 1550 27.4 72.993 669.6000 aman
240 -19.8973 2.473783 0 940 21.238 116.48 1.2850 2.064 92.9031 aman

241 75.6801 2 0 940 21.2 94.340 406.0800 aman

242 110.3147 2.128356 A 6353 50.2 42.398 2744.4960 aman
243 -53.6204 2.370255 B 2716 22.2 106.77 1.1779 1.601 346.1035 aman

244 -501.1546 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

245 -1.6379 1.455884 0 940 21.238 68.55 0.7563 1.248 307.4170 aman
246 -10.9832 6 0 940 21.238 34.28 0.3781 1.041 368.2657 aman

247 38.9125 2 B 2716 22.2 90.090 1173.3120 aman

248 352.0079 2 H 1550 27.4 72.993 669.6000 aman

249 4.5267 2.47378 0 940 21.2 116.688 406.0800 aman

250 61.8289 2 0 940 21.2 94.340 406.0800 aman

251 161.4119 2.128356 A 6353 50.2 42.398 2744.4960 aman

252 -56.4285 2.370253 B 2716 22.2 106.77 1.1779 1.601 346.1038 aman
253 -550.0251 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

254 -23.0055 1.45588 0 940 21.238 68.55 0.7563 1.248 153.7087 aman
255 40.1381 2 B 2716 22.2 90.090 1173.3120 aman

256 284.7971 2 H 1550 27.4 72.993 669.6000 aman
257 71.7605 2.128356 0 940 21.2 100.394 406.0800 aman
258 265.7046 2.128356 A 6353 50.2 42.398 2744.4960 aman

259 -42.4930 2.37025 B 2716 22.2 106.77 1.1779 1.601 346.1041 aman

260 -601.2569 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

261 0.8504 0.72794 0 940 21.2 34.337 406.0800 aman

262 30.5470 2 B 2716 22.2 90.090 1173.3120 aman

263 285.0788 2 H 1550 27.4 72.993 669.6000 aman

264 314.6035 2.128356 A 6353 50.2 42.398 2744.4960 aman

265 25.1760 2.370247 B. 2716 22.2 106.768 1173.3120 aman

266 ~39.5980 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

267 -24.5047 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
208 478.6779 2.120356 A 6353 50.2 42.308 2744.'1960 aman

269 148.8774 2.370245 B 2716 22.2 106.768 1173.3120 aman

270 ~15.6724 2.128357 A 691 18.2 aman

271 -131.8597 2 B 2716 22.2 90.09 0.9939 1.425 777.7559 aman

272 327.4369 2.128356 A 6353 50.2 42.398 2744.4960 aman

273 162.4692 2.370242 B 2716 22.2 106.768 1173.3120 aman

274 -477.5715 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman
275 -143.6070 2 B 2716 22.2 90.09 0.9939 1.425 777.7559 aman

276 166.2443 2.128356 A 6353 50.2 42.398 2744.4960 aman
277 172.5548 2.370239 B 2716 22.2 106.768 1173.3120 aman
278 -325.3358 2.128357 A 6353 50.2 42.40 0.4677 1.084 1195.7367 aman

279 -150.2063 2 B 2716 22.2 90.09 0.9939 1.425 777.7559 aman

280 -12.6535 2.234774 A 6353 50.2 44.52 0.4911 1.096 1183.0195 aman

281 -184.3289 2.436566 B 2716 22.2 109.76 1.2108 1.833 302.3274 109.755 1173.3120 aman

282 -164.2147 2.234761 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

283 -167.2527 2 B 2716 22.22 90.01 0.9930 1.424 389.0859 90.009 1173.3120 aman

284 -14.6179 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman
285 11.1905 2.828427 C 1230 24.2 116.877 531.3600 aman
286 7.3301 2.128376 C 1230 24.2 87.949 531.3600 aman

287 -7.3411 1.272 C 1230 24.245 52.46 0.5788 1.142 439.6266 aman
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288

289

290

291

8.3125

-6.6022

-0.5187

-3.6951

2 Ie
2.370229 Ie
2.128376 Ie

0.544 Ie

1230

1230

1230

1230

24.2451 82.49 10.910111.3571 184.9378

24.2

24.245' 87.79 I 0.968511.4031 357.5756

24.245 I 22.44 , 0.247510.9851 509.3776

97.943 531.3600

aman

aman

aman

aman

Keterangan:

[1] Nomer batang

[2] Nu tarik = gaya batang tarik

[3] Nu tekan = gaya batang tekan

[4] Panjang batang

[5] Profil terpasang

[6] Ag = Luas penampang profil (mm"2)

[7] rx = Jari-jari girasi profil terkecil (mm)

[8] k.Urx <: 200 (syarat angka perbandingan kelangsingan batang tekan)

[9]lIc =(1/3, 14).(kUr).(fy/E)"0,5 (parameter kelangsingan batang tekan)

[10] w =m koefisien tekuk

IIc :S 0,25 ; w = 1

0,25 <: AC <: 1,2 ; w = 1,3/(1,6 - 0,6 AC)

IIc ., 1,2 ; w = 1,25 IIc"2

[11] ttlNn = 0,85.Ag.(fy/w); Kuattekan nominal

[12] k.Urx <: 240 (syarat angka perbandingan kelangsingan batang tarik)

[13] ttlNn = 0,9.Ag.fy ; kuat tarlk nomInal

[14] Nu :S ttlNn ; profil aman dipakai

_. ~_-J
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1 -3.8306 0.544 C 1230 24.25 22.44 0.2475 0.985 509.3776 aman
2 -65887 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman
3 7.9549 2.37023 C 1230 24.2 97.943 531.3600 am an

4 -0.5024 2.12838 C 1230 24.25 87.79 0.9685 1.403 357.5756 aman
5 -73707 1.272 C 1230 24.25 52.46 0.5788 1.142 439.6266 aman

6 -14.6826 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman

7 10.8274 2.82843 C 1230 24.2 116.877 531.3600 aman

8 7.2710 2.12838 C 1230 24.2 87.949 531.3600 aman

9 -140.6055 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
10 9.9644 2.23476 A 6353 50.2 44.517 2744.4960 aman
11 151.1852 2.43659 B 2716 22.2 109.756 1173.3120 aman

12 -128.6537 2.23476 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman
13 -123.7661 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman
14 137.9309 2.12836 A 6353 50.2 42.398 2744.4960 aman
15 139.4497 2.37025 8 2716 22.2 106.768 1173.3120 aman
16 -258.9268 2.12836 A 6353 50.2 42.398 2744.4960 aman
17 -116.2433 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
18 268.1020 2.12836 A 6353 50.2 42.398 2744.4960 aman

19 129.2734 2.37025 B 2716 22.2 106.768 1173.3120 aman
20 -379.8269 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

21 ·107.5705 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

22 389.0280 2.12836 A 6353 50.2 42.398 2744.4960 aman

23 117.4342 2.37025 B 2716 22.2 106.768 1173.3120 aman

24 -490.0466 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

25 -95.2871 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

26 497.6489 107 A 6353 50.2 2131.474 2744.4960 aman

27 95.0048 2.0799 B 2716 22.2 93.689 1173.3120 aman

28 -565.7626 1.57497 A 6353 50.2 31.37 0.3461 1.027 1261.8684 aman

29 -31.5477 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

30 557.6606 2.22614 A 6353 50.2 44.345 2744.4960 aman

31 109.0757 2.60793 B 2716 22.2 117.474 1173.3120 aman

32 -645.2058 2.22614 A 6353 50.2 44.35 0.4892 1.095 1184.0515 aman

33 -80.8319 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 8man

34 653.9039 2.06122 A 6353 50.2 41.060 2744.4960 aman

35 92.9525 2.50082 B 2716 22.2 112.650 1173.3120 aman

36 -725.5651 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

37 -73.9214 2 B 2716 222 gnng n.99:'l9 1.425 388.877rol Dmlln

38 7:l44R?O ?N1122 A 6353 50.2 41.060 2744.4!lOO 1<l1111l11

39 81.1459 2.50082 B 2716 22.2 112.650 1173.3120 aman

40 -796.6996 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

41 -61.2106 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

42 803.5906 2.06122 A 6353 50.2 41.060 2744.4960 aman

43 75.3786 2.50082 B 2716 22.2 112.650 1173.3120 aman

44 -858.9710 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

45 144.6655 2 B 2716 22.2 90.090 1173.3120 aman

46 842.2743 2.36 A 6353 50.2 47.012 2744.4960 aman

47 74.3884 3.09348 B 2716 22.2 139.346 1173.3120 aman

48 891.9356 2.36 A 6353 50.2 47.012 2744.4960 aman
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49 -41.4723 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
50 899.9550 2 A 6353 50.2 39.841 2744.4960 aman
51 53.0674 2.82843 B 2716 22.2 127.407 1173.3120 aman
52 -931.1133 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

53 -36.3051 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

54 939.1303 2 A 6353 50.2 39.841 2744.4960 aman

55 42.7201 2.82843 B 2716 22.2 127.407 1173.3120 aman

56 -962.4395 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

57 -27.8260 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

58 969.9711 2 A 6353 50.2 39.841 2744.4960 aman

59 31.5831 2.82843 B 2716 22.2 127.407 1173.3120 aman

60 -984.9839 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

61 -20.6412 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

62 992.0873 2 A 6353 50.2 39.841 2744.4960 aman

63 20.8548 2.82843 B 2716 22.2 127.407 1173.3120 aman

64 -998.9843 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

65 -13.5604 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

66 1005.5461 2 A 6353 50.2 39.841 2744.4960 aman
67 12,5210 2.82843 B 2716 '22.2 127.407 1173.3120 aman

68 -1006,2578 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

69 -4.4662 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

70 7.2374 1.41421 B 2716 22.2 63.703 1173.3120 aman

71 -9.4253 1.41421 B 2716 22.2 63.70 0.7028 1.214 456.5520 aman

72 1005.0108 2 A 6353 50.2 39.841 2744.4960 aman

73 -996.5110 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

74 3.2413 1.41421 B 2716 22.2 63.703 1173.3120 aman

75 -7.1537 1.41421 B 2716 22.2 63.70 0.7028 1.214 456.5520 aman

76 -6.8639 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

77 gg6.5264 2 A R::I!i::l !i02 39.841 2744.4960 aman

7A 17,95::1::1 2.82843 B 2716 22.2 127.407 1173.3120 aman

79 -1002.8705 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

80 -17.5001 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 Clrrl8n

81 976.9230 2 A 6353 50.2 39.841 2744.4960 aman

82 26.1279 2.82843 B 2716 22.2 127.407 1173.3120 aman

83 -989.6431 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

84 -25.0405 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

85 948.6819 2 A 6353 50.2 39.841 2744.4960 aman

86 37.4726 2.82843 B 2716 22.2 127.407 1173.3120 aman

87 -969.5034 2 A 6353 50.2 39,84 04::195 1.070 1211.0759 aman

88 -32.6552 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

89 911.7166 2 A 6353 50.2 39.841 2744.4960 aman

90 49.1207 2.82843 B 2716 22.2 127.407 1173.3120 aman

91 -940.8327 2 A 6353 22.2 90.09 0.9939 1.425 909.6250 aman

92 -41.5024 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

93 866.3574 2 A 6353 50.2 39.841 2744.4960 aman

94 60.0149 2.82843 B 2716 22.2 127.407 1173.3120 aman

95 -903.3862 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

96 -46.9887 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

97 801.6612 2.36 A 6353 50.2 47.012 2744.4960 aman
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98 82.4363 3.09348 B 2716 22.2 139.346 1173.3120 aman
99 -8579792 2.36 A 6353 50.2 47.01 0.5186 1.110 1168.0545 aman
100 134.6011 2 B 2716 22.2 90.090 1173.3120 aman
101 756.2206 2.06122 A 6353 50.2 41.060 2744.4960 aman
102 81.2099 2.50082 B 2716 22.2 112.650 1173.3120 aman
103 -817.1969 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman
104 -63.7001 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
105 687.1337 2.06122 A 6353 50.2 41.060 2744.4960 aman
106 84.1293 2.50082 B 2716 22.2 112.650 1173.3120 aman
107 -753.7454 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman
108 -73.8245 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
109 610.1556 2.06122 A 6353 50.2 41.060 2744.4960 aman
110 92.9828 2.50082 B 2716 22.2 112.650 1173.3120 aman
111 -685.2948 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman
112 -78.4363 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman
113 519.2855 2.22614 A 6353 50.2 44.345 2744.4960 aman
114 105.8486 2.60793 B 2716 22.2 117.474 1173.3120 aman
115 -608.6671 2.22614 A 6353 50.2 44.35 0.4892 1.095 1184.0515 aman
116 -31.7338 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

117 462.9636 1.57497 A 6353 50.2 31.374 2744.4960 aman
118 90.1585 2.0799 B 2716 22.2 93.689 1173.3120 aman
n9 -533.7363 1.57497 A 6353 50.2 31.37 0.3461 1.027 1261.8684 aman

120 -89.0947 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman

121 361.4400 2.12836 A 6353 50.2 42.398 2744.4960 aman

122 109.8923 2.37025 8 2716 22.2 106.768 1173.3120 aman

123 -462.9654 2.12836 A 6353 50.2 42.40 0.4(;>77 1.084 1195.7364 aman

124 -100.4717 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

125 247.8445 2.12836 A 6353 50.2 42.398 2744.4960 aman

126 121.3915 2.37025 B 2716 22.2 106.768 1173.:-3120 aman

127 -359.9266 2.12836 A 6353 50.2 42.40 0.4677 1.084 11957364 aman

128 -1088848 2 R ?71R 22.2 90.09 0.9939 1.425 388.87711 amt'ln

129 125.4842 2.12836 A 6353 50.2 42.398 2744.4960 aman

130 131.0313 2.37025 B 2716 22.2 106.768 1173.3120 aman

131 -246.3518 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

132 -116.0296 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman

1:3'3 -9.96-1-1 2.23476 A 6353 50.2 44.62 0.4011 1.006 1183.0211 l'ml'n

1::14 142.1995 2.43659 B :2716 :2:2.2 100.756 1173.3120 DmDn

135 -123.3369 2.23476 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

136 -131.9999 ? B 2716 22.2 00.00 0.0030 1.425 388.8770 aman

137 -11.6215 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman

138 9.0792 2.82843 C 1230 24.2 116.877 531.3600 aman

139 6.7452 2.12838 C 1230 24.2 87.949 531.3600 aman

140 -5.9964 1.272 C 1230 24.25 52.46 0.5788 1.142 439.6266 aman

141 -4.9969 2 C 1230 24.25 82.49 0.9101 1.357 369.8756 aman

142 6.1213 2.37023 C 1230 24.2 97.943 531.3600 aman

143 -0.2834 2.12838 C 1230 24.25 87.79 0.9685 1.403 357.5756 aman

144 -2.7011 0.544 C 1230 24.25 22.44 0.2475 0.985 509.3776 aman



Keterangan:

[1] Nomer batang

[2] Nu tarik = gaya batang tarik

[3] Nu tekan = gaya batang tekan

[4] Panjang batang

[5] Profil terpasang

[6] Ag = Luas penampang profil (mmA2)

[7] rx = Jari-jari girasi profil terkecil (mm)

[8] k.Urx <: 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] IIc =(1/3, 14).(kUr).(fy/E)AO,5 (parameter kelangsingan batang tekan)

[10] w =m koefisien tekuk

!lc s 0,25 ; w = f
0,25 <: !lc <: 1,2; w = 1,3/(1,6 - 0,6 !lc)

!lc'" 1,2 ; w = 1,25 !lcA2

[11] cPNn = 0,85.Ag.(fy/w) ; Kuat tekan nominal

[12] k.Urx <: 240 (syarat angka perbandingan kelangsingan batang tarik)

[13]cPNn = 0,9.Ag.fy; kuattarik nominal

[14] Nu S cPNn ; profil aman dipakai
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1 -3.2503 0.544 C 1230 24.245 22.44 0.2475 0.985 509.3776 aman

2 -5.8851 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

3 7.1337 2.37023 C 1230 24.2 97.943 531.3(lOO aman

4 -0.2962 2.12838 C 1230 24.245 87.79 0.9685 1.403 357.5756 aman

5 -6.2410 1.272 C 1230 24.245 52.46 0.5788 1.142 439.6266 aman

6 -13.1727 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

7 9.7079 2.82843 C 1230 24.2 116.877 531.3600 aman

8 6.6583 2.12838 C 1230 24.2 87.949 531.3600 aman

9 -127.3913 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

10 -12.4890 2.23476 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

11 144.4143 2.43659 B 2716 22.2 109.756 1173.3120 aman

12 ·112.5236 2.23'176 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman
13 -112.8838 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

14 120.7907 2.12836 A 6353 50.2 42.398 2744.4960 aman

15 126.6774 2.37025 B 2716 22.2 106.768 1173.3120 aman

16 -224.6712 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

17 -104.5530 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

18 228.9697 2.12836 A 6353 50.2 42.398 2744.4960 aman

19 169.8820 2.37025 B 2716 22.2 106.768 1173.3120 aman

20 -358.7006 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

21 -117.9177 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

22 391.7779 2.12836 A 6353 50.2 42.398 2744.4960 aman

23 11.7148 2.37025 B 2716 22.2 106.768 1173.3120 aman

24 -414.0895 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

25 -10.4190 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

26 392.1060 1.57497 A. 6353 50.2 31.374 2744.4960 aman

27 139.9364 2.0799 B 2716 22.2 93.689 1173.3120 aman

28 -510.0303 1.57497 A 6353 50.2 31.37 0.346.1 1.027 1261.8684 aman

29 -121.9774 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

30 527.2634 2.22614 A 6353 50.2 44.345 2744.4960 aman

31 92.7432 2.60793 B 2716 22.2 117.474 1173.3120 aman

32 -600.3551 2.22614 A 6353 50.2 44.35 0.4892 1.095 1184.0515 AmAn

33 -63.7464 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

34 603.4630 2.06122 A 6353 50.2 41.060 2744.4960 aman

35 87.9639 2.50062 B 2716 22.2 112.650 1173.3120 aman

36 -671.6305 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

37 90.3278 2 B 2716 22.2 90.090 1173.3120 aman

38 657.9908 2.06122 A 6353 50.2 41.060 2744.4960 aman

39 87.1161 2.50082 B 2716 22.2 112.650 1173.3120 aman

40 -713.1813 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

41 -54.9663 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

42 719.3016 2.06122 A 6353 50.2 41.060 2744.4960 aman

43 74.1313 2.50082 B 2716 22.2 112.650 1173.3120 aman

44 -765.6667 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

45 -51.2822 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

46 771.8740 2.36 A 6353 50.2 47.012 2744.4960 aman

47 64.8168 3.09348 B 2716 22.2 139.346 1173.3120 aman

48 -811.5144 2.36 A 6353 50.2 47.01 0.5186 1.110 1168.0545 aman
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49 -43.5246 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman
50 817.2928 2 A 6353 50.2 39.841 2744.4960 aman
51 54.5972 2.82843 B 2716 22.2 127.407 1173.3120 aman
52 -849.6520 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman
53 -36.0466 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

54 855.0194 2 A 6353 50.2 39.841 2744.4960 aman

55 43.8069 2.82843 B 2716 22.2 127.407 1173.3120 aman
56 -879.6715 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

57 -28.4686 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

58 884.6158 2 A 6353 50.2 39.841 2744.4960 aman

59 33.0462 2.82843 B 2716 22.2 127.407 1173.3120 aman
60 -901.5882 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

61 -21.3550 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

62 906.1382 2 A 6353 50.2 39.841 2744.4960 aman
63 22.6041 2.82843 B 2716 22.2 127.407 1173.3120 aman
64 -915.6452 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

65 -14.4204 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

66 919.6972 2 A 6353 50.2 39.841 2744.4960 aman I ! j

67 14.3273 2.82843 B 2716 22.2 127.407 1173.3120
I

aman

68 -923.4599 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

69 -4.6843 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

70 5.0575 1.41421 B 2716 22.2 63.703 1173.3120 aman

71 -7.9216 1.41421 B 2716 22.2 63.70 0.7028 1.214 456.5520 aman
72 920.9957 2 A 6353 50.2 39,841 2744.4960 aman
73 -915,0800 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

74 4.4723 1.41421 8 2716 22.2 63.703 1173.3120 aman
75 -8.1867 1.41421 B . 2716 22.2 63.70 0.7028 1.214 456.5520 aman

76 -4.8862 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

77 914.7045 2 A 6353 50.2 39.841 2744.4960 aman

78 14.344'1 2.82843 B 2710 72.7 127.407 1173.3120 aman

19 -921.b!lbU 2 A 6353 ~0.2 39.84 0.4395 1.070 1211.0759 oman

80 -14.4201 2 B 2716 22.2 90.09 0.9939 1.425 3!l!l.!l119 aman

81 897.7444 2 A 6353 50.2 39.841 27"",11960 aman

82 22.5843 2.82843 B 2716 22.2 127.407 1173,3120 aman

83 ·1l10.4746 7 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

84 -21.3413 2 B 2716 22.2 90.09 0.9Q39 1.425 388.8779 amen

85 872.8379 2 A 6353 50.2 39.841 2744.4960 aman

86 33.0304 2.828"3 B 2716 22.2 127,407 1173.3120 aman

87 -893.9784 2 A 6353 !50.2 30.84 0.4395 1.070 1211.0759 aman

88 -28.4563 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

89 843.0608 2 A 6353 50.2 39.841 2744.4960 aman

90 43.7906 2.82843 8 2716 22.2 127.407 1173.3120 aman

91 -872.0856 2 A 6353 22.2 90.09 0.9939 1.425 909.6250 aman

92 -36.0343 2 8 2716 22.2 90.09 0.9939 1.425 388.8779 aman

93 805.3605 2 A 6353 50.2 39.841 2744.4960 aman

94 54.5801 2.82843 B 2716 22.2 127.407 1173.3120 aman

95 -842.0915 2 A 6353 50.2 39.84 0.4395 1.070 1211.0759 aman

96 -43.5121 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

97 759.9641 2.36 A 6353 50.2 47.012 2744.4960 aman
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98 64.8070 309348 B 2716 22.2 139.346 1173.3120 aman

99 -803.9802 2.36 A 6353 50.2 47.01 0.5186 1.110 1168.0545 aman

100 51.2643 2 B 2716 22.2 90.090 1173.3120 aman

101 707,4303 2.06122 A 6353 50.2 41.060 2744.4960 aman

102 740645 2.50082 B 2716 22.2 112.650 1173.3120 aman

103 -758.1556 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

104 -55.0339 2 B 2716 22.2 90.09 0.9939 1,425 388.8779 aman

105 6460577 2.06122 A 6353 50.2 41.060 2744,4960 aman

106 87.3625 2.50082 B 2716 22.2 112.650 1173.3120 aman

107 -705.7111 2.06122 A 6353 50.2 41.06 0,4530 1.077 1203.7596 aman

108 -89,4057 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

109 593.0013 2.06122 A 6353 50.2 41.060 2744.4960 aman

110 88.7436 2.50082 B 27'16 22.2 ·{·12.650 1'173.3'120 aman

111 -663.6936 2.06122 A 6353 50.2 41.06 0.4530 1.077 1203.7596 aman

112 69.9299 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

113 515.5608 2.22614 A 6353 50.2 44.345 2744,4960 aman

114 92.2072 2.60793 B 2716 22.2 117,474 1173.3120 aman

115 -592.8115 2.22614 A 6353 50.2 44.35 0.4892 1.095 1184.0515 aman

116 -79.6478 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

117 427.9158 1.57497 A 6353 50.2 31.374 2744,4960 aman

118 101.3088 2.0799 B 2716 22.2 93.689 1173.3120 aman

119 -513.7677 1.57497 A 6353 50.2 31.37 0.3461 1.027 1261.8684 aman

120 -86.8921 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

121 332.0309 2.12836 A 6353 50.2 42.396 2744.4960 aman

122 111.0248 2.37025 B 2716 22.2 106.768 1173.3120 aman

123 -426.0002 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

124 -94.8040 2 B' 2716 22.2 90.09 0.9939 1.425 388.8779 aman

125 227.7443 2.12836 A 6353 50.2 42.398 2744.4960 aman

126 120.7168 2.37025 B 2716 22.2 106.768 1173.3120 aman

127 -329.7842 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

128 -102.7017 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

129 114.6817 2.12836 A 6353 50.2 42.398 2744.4960 aman

130 131.0122 2.37025 B 2716 22.2 106.768 1173.3120 aman

131 -225.2071 2.12836 A 6353 50.2 42.40 0.4677 1.084 1195.7364 aman

132 -109.7632 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

133 -10.6427 2.23476 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

134 142.1697 2,43659 B 2716 22.2 109.756 1173.3120 aman

135 -112.1525 2.23476 A 6353 50.2 44.52 0.4911 1.096 1183.0211 aman

136 -127.5860 2 B 2716 22.2 90.09 0.9939 1.425 388.8779 aman

137 -13.1156 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

138 10.1242 2.82843 C 1230 24.2 116.877 531.3600 aman

139 6,5281 2.12838 C 1230 24.2 87.949 531.3600 aman

140 -6.5012 1.272 C 1230 24.245 52.46 0.5788 1.142 439.6266 aman

141 -5.8992 2 C 1230 24.245 82.49 0.9101 1.357 369.8756 aman

142 7.4905 2.37023 C 1230 24.2 97.943 531.3600 aman

143 -0.5298 2.12838 C 1230 24.245 87.79 0.9685 1.403 357.5756 aman

144 -3.2608 0.544 C 1230 24.245 22.44 0.2475 0.985 509.3776 aman



Keterangan:

[1] Nomer batang

[2] Nu tarik = gaya batang tarik

[3] Nu tekan = gaya batang tekan

[4] Panjang batang

[5] Profll terpasang

[6] Ag = Luas penampang profil (mmA2)

[7] rx = Jari-jari girasi profil terkecil (mm)

[8] k.Urx c: 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] 1Ic =(1/3, 14).(kUr).(fy/E)AO,5 (parameter ke\angsingan batang tekan)

[10] w =m koefisien tekuk

AC s 0,25 ; w = 1

.0,25 c: AC c: 1,2; w = 1,3/(1,6 - 0,6 AC)

AC '" 1,2 ; w = 1,25 AcA2

[11] Cl>Nn = O,85.Ag.(fy/w); Kuattekan nominal

[12] k.Urx c: 240 (syarat angka perbandingan kelangsingan batang tarik)

[13] Cl>Nn = 0,9.Ag.fy; kuattarik nominal

[14] Nu s etlNn: profil aman dipakai

- .. _--
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1 -2.1079 0.544 E 691 18.165 29.95 0.3304 1.020 276.3618 aman

2 -2.5289 1 E 691 18.165 55.05 0.6073 1.157 243.6018 aman

3 3.3988 1.350727 F 480 15.1 89.452 207.3600 aman

4 0.1996 1.064188 E 691 18.2 58.472 298.5120 aman

5 -4.5131 0.908 F 480 15.1 60.13 0.6634 1.190 164.6104 aman

6 -8.5092 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

7 7.7956 2.583892 F 480 15.1 171.119 207.3600 aman

8 2.7969 2.128376 E 691 18.2 116.944 298.5120 aman

9 -6.2079 1.636 F 480 15.1 108.34 1.1953 1.620 120.9053 aman

10 -14.3542 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

11 9.1473 3.09653 F 480 15.1 205.068 207.3600 aman

12 91400 2.128376 E 691 18.2 116.944 298.5120 aman

13 -17.3930 0.364 C 1230 24.2 15.04 0.1659 0.953 526.5589 aman

14 -16.6067 2 C 1230 24.2 82.64 0.9117 1.358 369.5193 aman

15 -1.3331 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman

16 9.0243 2.370255 F 480 15.1 156.971 207.3600 aman

17 7.3396 2.128359 E 691 18.2 116.943 298.5120 aman

18 -7.0979 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman

19 6.8622 2.128359 E 691 18.2 116.943 298.5120 aman

20 4.1823 2.370255 F 480 15.1 156.971 207.3600 aman

21 4.0973 2.128359 E 691 18.165 117.168 298.5120 aman

22 -2.9483 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman

23 10.6744 2.128359 E 691 18.2 116.943 298.5120 aman

24 -0.9900 2.370255 F 480 15.1 156.97 1.7317 3.749 52.2436 aman

25 4.3994 2.128359 E 691 18.165 117.168 298.5120 aman

26 1.514 2 F .480 15.1 132.450 207.3600 aman

27 10.0652 2.128359 E 691 18.2 116.943 298.5120 aman

28 -5.6800 2.370255 F 480 15.1 156.97 1.7317 3.749 52.2436 aman

29 9.1722 2.128359 E 691 18.165 117.168 298.5120 aman

30 5.2660 2 F 480 15.1 132.450 207.3600 aman

31 5.5642 0.85135 E 691 18.2 46.777 298.5120 aman

32 -7.5169 1.886796 F 480 15.1 124.95 1.3785 2.375 82.4467 aman

33 12.5266 0.85135 E 691 18.2 46.777 298.5120 aman

34 0.1692 2 E 691 18.165 110.102 298.5120 aman

.'. .J

Keterangan:

[1] Nomer batang

[2] Nu tarik = gaya batang tarik

[3] Nu takan = gaya batang tekan

[4] Panjang batang

[5] Profil terpasang

[6] Ag = luas penampang profil (mmA2)

[7] rx = Jari-jari girasi profil terkecil (mm)

[8] k.Urx < 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] ,",C =(1/3,14).(kUr).(fylE)AO,5 (parameter kelangsingan batang tekan)

[10] w=m koefisien tekuk

lie s 0,25 ; w= 1

0,25 < ,",e < 1,2; w= 1,3/(1,6 - 0,6 ,",e)



Keterangan:

lIc ~ 1,2 ; w= 1,25 lIcA2

[11] <llNn =0,85.Ag.(fy/w) ; Kuattekan nominal

[12] k.Urx < 240 (syarat angka perbandingan kelangsingan batang tarik)

[13] <llNn = O,9.Ag.fy ; kuat tarik nominal

[14] Nu s <llNn ; profil aman dipakai

88
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fabeI4.6.g Perencanaan Satang Tarik dan Satang Tekan Kuda-Kuda K6
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1 -2.1038 0.544 E 691 18.165 29.95 0.3304 1.020 276.3618 aman

2 -2.5295 1 E 691 18.165 55.05 0.6073 1.157 243.6018 aman

3 3.4011 1.350727 F 480 15.1 89.452 207.3600 aman
4 0.2002 1.064188 E 691 18.2 58.472 298.5120 aman

5 -4.5285 0.908 F 480 15.1 60.13 0.6634 1.190 164.6104 aman

6 -8.5046 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

7 7.7837 2.583892 F 480 15.1 171.119 207.3600 aman

8 2.7964 2.128376 E 691 18.2 116.944 298.5120 aman

9 -6.1530 1.636 F 480 15.1 108.34 1.1953 1.620 120.9053 aman

10 -14.3868 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
11 9.2341 3.09653 F 480 15.1 205.068 207.3600 aman

12 9.1412 2.128376 E 691 18.2 116.944 298.5120 aman
13 -21.9930 0,364 C 1230 24.2 15.04 0.1659 0.953 526.5589 aman

14 -20.2322 2 C 1230 24.2 82.64 0.9117 1.358 369.5193 aman
15 -3.9178 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman

16 13.3560 2.370255 F 480 15.1 156.971 207.3600 aman
17 4.4620 2.128359 E 691 18.2 116.943 298.5120 aman

18 -10.8606 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman
19 8.2284 2.128359 E 691 18.2 116.943 298.5120 aman

20 8.6100 2.370255 F 480 15.1 156.971 207.3600 aman

21 -4.2273 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman

22 -6.6677 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman

23 16.0135 2.128359 E 691 18.2 116.943 298.5120 aman

24 3.6761 2.370255 F 480 15.1 156.971 207.3600 aman

25 -7.3864 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman

26 -2.5272 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman

27 19.3773 2.128359 E 691 18.2 116.943 298.5120 aman

28 -1.5364 2.370255 F 480 15.1 156.97 1.7317 3.749 52.2436 156.971 207.3600 aman

29 -6.3154 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman

30 1.8966 2 F 480 16.1 132.1150 207.3600 aman

31 18.2403 3 E 691 18.2 164.835 298.5120 aman

32 -4.0124 1.886796 F 480 15.1 124.95 1.3785 2.375 82.4467 124.953 207.3600 aman

33 -4.5394 0.85135 E 691 18.2 46.78 0.5161 1.108 254.3987 aman

34 4.55 2 F 480 18.165 110.102 207.3600 aman

35 16.4905 1.38341 E 691 18.165 76.158 298.5120 aman

36 -7.2562 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman

37 2.1918 1.38341 E 691 18.2 76.012 298.5120 aman

38 7.7379 2 F 480 15.1 132.450 207.3600 aman

39 11.5382 2.128356 E 691 18.165 117.168 298.5120 aman

40 -13.0063 2.370261 F 480 15.1 156.97 1.7317 3.749 52.2433 aman

41 12.0911 2.128356 E 691 18.2 116.943 298.5120 aman

42 11.5772 2 F 480 15.1 132.450 207.3600 aman

43 3.0794 2.128356 E 691 18.2 116.943 298.5120 aman

44 -18.0138 2.370261 F 480 15.1 156.97 1.7317 3.749 52.2433 aman

45 28.2129 2.128356 E 691 18.2 116.943 298.5120 aman

46 -0.1175 2 F 480 18.165 110.10 1.2147 1.844 106.1892 aman

·/_--~--l



Keterangan:

[1] Nomer batang

[2} Nu tarik = gaya batang tarik

[3] Nu tekan = gaya batang tekan

[4} Panjang batang

[5] Profil terpasang

[6]Ag = Luas penampang profil (mmh2)

[7] rx = Jari-jari girasi profil terkecil (mm)

[8] k.Urx < 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] AC =(113, 14).(kUr).(fylE)hO,5 (parameter kelangsingan batang tekan)

[10} w =m koefisien tekuk

AC s 0,25 ; w = 1

0,25 < AC < 1,2; w = 1,3/(1,6 - 0,6 AC)

AC ~ 1,2; w = 1,25 Ach2

[11} <t>Nn = 0,85.Ag.(fy/w) ; Kuat tekan nominal

[12] k.Urx < 240 (syarat angka perbandingan kelangsingan batang tarik)

[13} <t>Nn = 0,9.Ag.fy ; kuat tarik nominal

[14] Nu s <t>Nn ; profil aman dipakai

90

. _-::.-- ...,
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1 -2.3376 0.544 E 691 18.165 29.95 0.3304 1.020 276.3618 aman
2 -2.8030 1 E 691 18.165 55.05 0.6073 1.157 243.6018 aman
3 3.7644 1.350727 F 480 15.1 89.452 207.3600 aman
4 0.2833 1.064188 E 691 18.2 58.472 298.5120 aman
5 -5.2654 0.908 F 480 15.1 60.13 0.6634 1.190 164.6104 aman
6 -9.6324 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
7 8.8679 2.583892 F 480 15.1 171.119 207.3600 aman
8 3.1154 2.128376 E 691 18.2 116.944 298.5120 aman
9 -7.1720 1.636 F 480 15.1 108.34 1.1953 1.620 120.9053 aman
10 -16.5623 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
11 10.9138 3.09653 F 480 15.1 205.068 207.3600 aman
12 10.3586 2.128376 E 691 10.2 116.944 298.5'120 aman
13 -29.2902 0.364 C 1230 24.2 15.04 0.1659 0.953 526.5589 aman
14 -25.4301 2 C 1230 24.2 82.64 0.9117 1.358 369.5193 aman
15 -9.5038 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman
16 17.7823 2.370255 F 480 15.1 156.971 207.3600 aman
17 3.8711 2.128359 E 691 18.2 116.943 298.5120 aman
18 -14.8149 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman
19 6.7403 2.128359 E 691 18.2 116.943 298.5120 aman
20 12.3314 2.370255 F 480 15.1 156.971 207.3600 aman
21 -8.3918 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman
22 -9.8320 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman
23 17.8637 2.128359 E 691 18.2 116.943 298.5120 aman
24 6.5720 2.370255 F 480 15.1 156.971 207.3600 aman
25 -14.3555 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman
26 -4.5849 2 F . 480 15.1 132.45 1.4612 2.669 73.3776 aman
27 23.6987 1.168394 E 691 18.2 64.197 298.5120 aman
28 1.7987 2.370255 F 480 15.1 156.971 207.3600 aman
29 -14.6748 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman
30 21,9761 0,9S9964g E flR1 1A? 52.745 2QO.5120 aman
31 1.3705 2 F 480 15.1 132.450 207.3600 aman
32 21.9080 0.8513504 E 691 18.2 46.777 298.5120 aman

33 ·4.3097 1.886796 F 480 15.1 124.95 1.3785 2.375 02.4467 aman
34 -12.7343 0.8513504 E 691 18.165 46.87 0.5171 1.109 254.2811 aman

35 1.9514 3.0023 E 691 18.165 165.279 298.5120 aman

36 4.8222 2 F 480 15.1 132.450 207.3600 aman

37 20.0699 1.38341 E 691 18.2 76.012 298.5120 aman

38 7 naOfi 2.005349 F 480 15.1 132.80 1.4651 2.683 72.9866 amen

39 -7.2422 1.38341 t::. 691 18.165 76.16 0.8402 1.305 216.0568 aman

40 0.4863 1.092 F 480 15.1 72.318 207.3600 aman

41 1.8934 2 F 480 15.1 132.450 207.3600 aman

42 21.9350 1.064188 E 691 18.2 58.472 298.5120 aman

43 1.7559 2 E 691 18.2 109.890 298.5120 aman

44 -7.1554 2.278698 F 480 15.1 150.91 1.6648 3.465 56.5262 aman

45 -6.7621 2.370261 F 480 15.1 156.97 1.7317 3.749 52.2433 aman

46 -1.8394 2.128356 E 691 18.165 117.17 1.2926 2.089 134.9859 aman

47 -7.4187 1 E 691 18.165 55.05 0.6073 1.157 243.6018 amen

48 29.2126 1.064167 E 691 18.2 58.471 298.5120 aman
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49 3.7956 1.456 F 480 15.1 96.424 207.3600 aman

50 5.5288 2 F 480 15.1 132.450 207.3600 aman

51 -4.4716 2 E 691 18.2 109.89 1.2123 1.837 153.4578 aman

52 -5.7891 2 F 480 15.1 163.83 1.8074 4.083 47.9597 aman

53 -2.8270 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

54 23.5332 2.128356 E 691 18.2 116.943 298.5120 aman

55 -11.5764 2.370261 F 480 15.1 156.97 1.7317 3.749 52.2433 aman

56 9.2246 2.128356 E 691 18.2 116.943 298.5120 aman

57 3.8963 1.456 F 480 15.1 96.424 207.3600 aman

58 10.3198 2 F 480 15.1 132.450 207.3600 aman

59 -9.2329 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

60 -7.6866 2.47385 F 480 15.1 163.83 1.8074 4.083 47.9597 aman

61 3.41l59 2 E 691 18.165 110.102 298.5120 i:lll li:ll I

62 13.0159 2.128356 E 691 18.2 116.943 298.5120 aman

63 -17.5743 2.370261 F 480 15.1 156.97 1.7317 3.749 52.2433 aman

64 24.9716 2.128356 E 691 18.2 116.943 298.5120 aman

65 4.9974 1.456 F 480 15.1 96.424 207.3600 aman

66 5.9525 1.81982 E 691 18.2 99.990 298.5120 aman

67 -4.7591 2 F 480 15.1 132.45 1.4612 2.669 73.3776 aman

68 -15.4936 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

69 0.7377 2.47385 F 480 15.1 163.831 207.3600 aman

70 2.8795 2 E 691 18.165 110.102 298.5120 aman

71 -28.0432 2.704024 F 480 15.1 179.07 1.9756 4.879 40.1423 aman

72 19.5243 2.128356 E 691 18.2 116.943 298.5120 aman

73 0.5337 2.370261 F 480 15.1 156.971 207.3600 aman

74 24.4611 2.128356 E 691 18.2 116.943 298.5120 aman

75 0.4906 1.456 F 480 15.1 96.424 207.3600 aman

76 5.8092 2.54776 E 691 18.2 139.987 298.5120 aman

77 6.3325 2 F 480 15.1 132.450 207.3600 aman

78 -14.9798 2 E 691 18.2 109.89 1 ::11?::l 1 A~7 1fi::l4fi7R aman

19 -233451 2.47385 F 480 1511 163.83 1.8074 4.083 47.95g7 aman

80 1.8594 2 E 691 18.2 109.890 298.5120 aman

81 20.0715 2.128356 E 691 18.2 116.943 298.5120 aman

H;.! -12.6107 £.:1/U£01 F 480 18.165 130.49 1.4395 2.590 75.6045 amen

83 35.7420 2.128356 E 691 18.2 116.943 298.5120 1:11111:111

84 14.109 1.456 F 480 15.1 96.424 207.3600 aman

85 11.1557 2 F 480 15.1 132.450 207.3600 aman

86 -33.9766 1 E 691 18.2 54.95 0.6062 1.157 243.7400 aman

B7 -17.6606 1.7f1f1::l::l4 F 480 15.1 116.98 1.2905 2.082 91\.0757 oman

88 11.0910 1 E fI>l1 18.2 54.g45 2\;)8.5120 aman

89 8.7399 1.064188 E 691 18.2 58.472 298.5120 aman

90 -14.2635 1.917419 F 480 15.1 126.98 1.4009 2.453 79.8343 aman

91 43.6259 1.064188 E 691 18.2 58.472 298.5120 aman

92 -0.0855 1.456 F 480 18.165 80.15 0.8843 1.337 146.4603 aman

93 0.1175 2 F 480 15.1 132.450 207.3600 aman



Keterangan:

[1] Nomer batang

[2] Nu tarik = gaya batang tarik

[3] Nu tekan = gaya batang tekan

[4] Panjang batang

[5] Pro'fi1 terpasang

[6] Ag = Luas penampang profil (mm"2)

[7] rx = Jari-jari girasi profil terkecil (mm)

[8] k.Urx < 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] AC =(1/3,14).(kUr).(fy/E)"O,5 (parameter kelangsingan batang tekan)

[10] w =m koefisien tekuk

AC s 0,25; w = 1

0,25 < AC <: 1,2; w = 1,3/(1,6 - 0,6 lie)

AC <!: 1,2 ; w = 1,25 Ac"2

[11] <lJNn = 0,85.Ag.(fy/w); Kuattekan nominal

[12] k.Urx <: 240 (syarat angka perbandingan kelangsingan batang tarik)

[13] <lJNn = O,9.Ag.fy ; kuat tarik nominal

[14] Nu S <l>Nn ; profil aman dipakai
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1 -2.3309 0.544 E 691 18.165 29.95 0.3304 1.020 276.3618 aman

2 -2.8041 1 E 691 18.165 55.05 0.6073 1.157 243.6018 aman
3 3.7687 1.350727 F 691 18.2 74.216 298.5120 aman
4 0.2843 1.064188 E 691 18.2 58.472 298.5120 aman
5 -5.2908 0.908 F 691 18.2 49.89 0.5504 1.126 250.3367 aman
6 -9.6241 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
7 8.8466 2.583892 F 691 18.2 141.972 298.5120 aman
8 3.1148 2.128376 E 691 18.2 116.944 298.5120 aman

9 -7.0826 1.636 F 691 18.2 89.89 0.9917 1.423 198.1363 aman

10 -16.6178 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
11 11.0615 3.09653 F 691 18.2 170.139 298.5120 aman

12 10.3587 2.128376 E 691 18.2 116.944 298.5120 aman

13 -32.9249 0.364 C 691 18.165 20.04 0.2211 0.975 289.2934 aman
14 -27.4651 2 C 691 18.165 110.10 1.2147 1.844 152.8682 aman
15 -13.7636 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman
16 20.2630 2.370255 F 691 18.2 130.234 298.5120 aman

17 2.6631 2.128359 E 691 18.2 116.943 298.5120 aman

18 -17.0748 2 F 691 18.2 109.89 1.2123 1.837 153.4578 aman
19 4.8011 2.128359 E 691 18.2 116.943 298.5120 aman

20 14.9489 2.370255 F 691 18.2 130.234 298.5120 aman

21 -12.4254 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman

22 -12.0549 2 F 691 18.2. 109.89 1.2123 1.837 153.4578 aman

23 18.2715 2.128359 E 691 18.2 116.943 298.5120 aman

24 9.2287 2.370255 F 691 18.2 130.234 298.5120 aman

25 -20.7784 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman

26 -6.5410 2 F 691 18.2 109.89 1.2123 1.837 153.4578 aman

27 26.4303 1.168394 E 691 18.2 64.197 298.5120 aman
28 3.1607 2.370255 F 691 18.2 130.234 298.5120 aman

29 -23.1825 2.128359 E 691 18.165 117.17 1.2926 2.089 134.9856 aman
30 23.1428 0.959965 E 691 18.2 52.745 298.5120 aman

31 -1.0496 2 F 691 18.2 109.89 1.2123 1.837 153.4578 aman

32 24.9466 0.85135 E 691 18.2 46.777 298.5120 aman

33 -2.9550 "1.886796 F lif.l1 '18.2 103.67 1.1437 1.565 180.1632 aman

34 -21.8514 0.85135 E 691 18.165 46.87 0.5171 1.109 254.2811 aman

35 -3.6150 3.0023 E 691 18.165 165.28 1.8234 4.156 67.8374 aman

36 3.2325 2 F 691 18.2 109.890 298.5120 aman

37 23.7904 1.38341 E 691 18.2 76.012 :?Qa.51:?0 aman

38 -6.3805 2.005349 F 691 18.2 110.18 1.2156 1.847 152.6403 aman

39 -17.4637 1.38341 E 691 18.165 76.16 0.8402 1.305 216.0568 aman

40 0.4944 1.092 F 691 18.2 60.000 298.5120 aman

41 2.4708 2 F 691 18.2 109.890 298.5120 aman

42 24.1274 1.064188 E 691 18.2 58.472 298.5120 aman

43 3.4163 2 E 691 18.2 109.890 298.5120 aman

44 -4.3007 2.278698 F 691 18.2 125.20 1.3813 2.385 118.2158 aman

45 -7.4487 2.370261 F 691 18.2 130.23 1.4368 2.580 109.2589 aman

46 -10.7953 2.128356 E 691 18.165 117.17 1.2926 2.089 134.9859 aman

47 -8.0274 1 E 691 18.165 55.05 0.6073 1.157 243.6018 aman

48 31.9983 1.064167 E 691 18.2 58.471 298.5120 aman
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49 2.4224 1.456 F 691 18.2 80.000 2985120 aman
50 6.0447 2 F 691 18.2 109.890 298.5120 am an
51 2,1923 2 E 691 18.2 109,890 298.5120 aman
52 -3.3369 2.47385 F 691 18.2 135.93 1.4996 2.811 100.3003 aman
53 -5.4359 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
54 25.7319 2.128356 E 691 18.2 116.943 298.5120 aman
55 -12.1909 2.370261 F 691 18.2 130.23 1.4368 2.580 109.2589 aman
56 1.2977 2.128356 E 691 18.2 116.943 298.5120 aman
57 2.4529 1.456 F 691 18.2 80.000 298.5120 aman
58 10.8375 2 F 691 18.2 109.890 298.5120 aman
59 -3.0673 2 E 691 10.165 110.10 1.2147 1.844 152.8682 aman
60 -5.2366 2.47385 F 691 18.2 135.93 1.4996 2.811 100.3003 aman
61 -1.0949 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
62 14.6606 2.128356 E 691 18.2 116.943 298.5120 aman
63 -18.1909 2.370261 F 691 18.2 130.23 1.4368 2.580 109.2589 aman
64 16.4671 2.128356 E 691 18.2 116.943 298.5120 aman
65 3.5701 1.456 F 691 18.2 80.000 298.5120 aman
66 9,8530 1.81982 E 691 18.2 99.990 298.5120 aman
67 -10.6057 2 F 691 18.2 109.89 1.2123 1.837 153.4578 aman
68 -7.3302 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
69 9.7727 2.47385 F 691 18.2 135.926 298.5120 aman
70 -9.0636 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman
71 -38.9427 2.704024 F 691 18.2 148.57 1.6391 3.358 83.9514 aman

72 29.2254 2.128356 E 691 18.2 116.943 298.5120 aman
73 7.4227 2.370261 F 691 18.2 130.234 298.5120 aman
74 9.7290 2.128356 E 691 18.2 116.943 298.5120 aman
75 -5.3275 1.456 F 691 18.2 80.00 0.8826 1.336 211.0430 aman
76 12.2356 2.54776 E 691 18.2 139.987 298.5120 aman
77 6.8911 2 F 691 18.2 109.890 298.5120 aman

78 -3.7858 1.487172 F 691 18.2 81.71 0.9015 1.350 208.8078 aman
79 3.8306 1.487172 F 691 18.2 81.713 298.5120 aman

80 2.5595 2 E 691 18.2 109.890 298.5120 aman

8'1 -15.8534 2.47385 F 691 18.2 135.93 1.4996 2.811 100.3003 aman

82 ·25.1570 2 E 691 18.165 110.10 1.2147 1.844 15:2.8682 aman

83 36.0343 2.128356 E 691 18.2 116.943 298.5120 aman

84 -13.2839 2.370261 F 691 18.2 130.23 1.4368 2.580 109.2589 aman
85 21.6022 2.128356 E 691 18.2 116.943 298.5120 aman
86 -3.2695 1.0172 F 691 18.2 55.89 0.6166 1.163 242.5067 aman

87 9.6813 1.456 F 691 18.2 80.000 298.5120 aman

88 11.7202 2 F 691 18.2 109.890 298.5120 aman

89 -6.3314 1.436654 F 691 18.2 78.94 0:8708 1.327 212.4302 aman

90 3.5433 2.024444 F 691 18.2 111.233 298.5120 aman

91 3.8281 1.436654 F 691 18.2 78.937 298.5120 aman

92 -12.3995 1 E 691 18.165 55.05 0.6073 1.157 243.6018 aman

93 -12.2059 1.766334 F 691 18.2 97.05 1.0707 1.493 188.7908 aman

94 -18.1338 1 E 691 18.165 55.05 0.6073 1.157 243.6018 aman

95 24.0888 1.064188 E 691 18.2 58.472 298.5120 aman

96 -14.6563 1.917419 F 691 18.2 105.35 1.1623 1.584 177.9574 aman

97 29.7758 1.064188 E 691 18.2 58.472 298.5120 aman
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98 10.4179 1.456 F 691 18.2 80.000 298.5120 aman

99 15.7053 2 F 691 18.2 109.890 298.5120 aman

100 8.2220 2 F 691 18.2 109.890 298.5120 aman

101 -19.3844 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

102 -18.4701 2.47385 F 691 18.2 135.93 1.4996 2.811 100.3003 aman

103 -3.1254 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

104 16.0000 2.128353 E 691 18.2 116.942 298.5120 aman

105 -14.7043 2.370265 F 691 18.2 130.23 1.4368 2.580 109.2585 aman

106 36.5291 2.128353 E 691 18.2 116.942 298.5120 aman

107 -16.5701 2.370265 F 691 18.2 130.23 1.4368 2.580 109.2585 aman

108 21.2853 2.128353 F 691 18.2 116.942 298.5120 aman

109 11.3868 1.456 F 691 18.2 80.000 298.5120 aman

110 11.5497 2.183817 E 691 18.2 119.990 298.5120 aman

111 -19.4537 2.183817 E 691 18.165 120.22 1.3263 2.199 128.2167 aman

112 -8.1002 2 F 691 18.2 109.89 1.2123 1.837 153.4578 aman

113 4.0026 2 F 691 18.2 109.890 298.5120 aman

114 -34.3842 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

115 -0.7092 2.47385 F 691 18.2 135.93 1.4996 2.811 100.3003 aman

116 -2.4691 2 E 691 18.165 110.10 1.2147 1.844 152.8682 aman

117 -18.3553 2.961259 F 691 18.2 162.71 1.7950 4.028 69.9997 aman

118 0.0059 2 F 691 18.2 109.890 298.5120 aman

119 22.0724 3.532462 F 691 18.2 194.091 298.5120 aman

120 3.8591 2.128353 E 691 18.2 116.942 298.5120 aman

121 -5.3791 2.370265 F 691 18.2 130.23 1.4368 2.580 109.2585 aman

122 26.3744 2.128353 E 691 18.2 116.942 298.5120 aman

123 -9.8562 2.370265 F 691 18.2 130.23 1.4368 2.580 109.2585 aman

124 30.2041 2.128353 F 691 18.2 116.942 298.5120 aman

125 0.8675 1.456 F 691 18.2 80.000 298.5120 aman

126 -3.3574 2.1838 E 691 18.165 120.22 1.3263 2.199 128.2187 aman

127 -2,8929 2.911767 E 691 18.165 160.30 1.7684 3.909 72.1213 aman

128 16.1808 2 F 691 18.2 109.890 298.5120 aman

129 4.7301 2 F 691 18.2 109.890 298.5120 aman

130 -35.0158 2 E 691 18,165 110.10 12147 1.844 152,8682 oman

131 -31.5197 2.47385 F 691 18.2 135.93 1.4996 2.811 100.3003 aman

132 10.5880 2 E 691 18.2 109.890 298.5120 aman

133 11.3117 2.128353 E 691 18.2 116.942 298.5120 aman

134 -24.4069 2.370265 F 691 18.2 130.23 1.4368 2.580 109.2585 aman

135 39.4481 2.128353 E 691 18.2 116.942 298.5120 aman

136 -10.7926 2.370265 F 691 18.2 130.23 1.4368 2.580 109.2585 aman

137 39.9405 2.128353 F 691 18.2 116.942 298.5120 aman

Keterangan:

[11 Nomer batang

[2] Nu tarik =gaya batang tarik

[31 Nu tekan =gaya batang lekan

[4] Panjang batang

[51 Profil terpasang

[61 Ag =Luas penampang profil (mm~2)

[7] rx =Jari-jari girasi profil terkecil (mm)
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Keterangan:

[8] k.Urx < 200 (syarat angka perbandingan kelangsingan batang tekan)

[9] lie =(1/3,14).(kUr).(fy/E)"0,5 (parameter kelangsingan batang tekan)

[10] w =m koefisien tekuk

lie s 0,25 ; w = 1

0,25 < lie < 1,2; w = 1,3/(1,6 - 0,6 lie)

lie ~ 1,2 ; w = 1,25 lIe"2

[11] Cl>Nn = 0,85.Ag.(fy/w) ; Kuat tekan nominal

[12] k.Urx < 240 (syarat angka perbandingan kelangsingan batang tarik)

[13] Cl>Nn = 0,9.Ag.fy; kuattarik nominal

[14] Nu s Cl>Nn ; profil aman dipakai
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TabeI4.7.a Perencanaan Sambungan Baut Kuda-Kuda K1
'P~ini~,~m!!t~r.imlh,jfk ba!1t .'~k'Ahprofil_

Join •• _' f=~K d ,4JVn ge~~' .ri'~fn IKet.
r{M~~ (mm :,JkN) ,-'-(kN)

[1] -H~] [27]

1 12 13.904 ok

12 13.904 ok

3 Ie I 7.473 1 1230 I 12 1 8 1 370 1 A-325 1 410 I 12 I 13.904 1 26.070 1 63.936 1 0.54 10.271 2 1 60 1 40 I 800 I 268 1 321.54 I 608 I 320 1317.66120661573.321 ok

2 ~

ok

3 ~

ok

6 Ie I 12.872 I 1230 I 12 1 8 I 370 I A-325 1 410 1 12 1 13.904 1 26.070 1 63.936 1 0.93 10.461 2 1 60 1 40 I 800 1 268 1 321.54 1 608 I 320 1317.66120661573.321 ok

7 \e \ 9.704 112301 12 1 8 1 370 I A-325 1 410 1 12 1 13.904 1 26.070 1 63.9361 0.70 10.351 2 1 60 1 401 800 1 2681 321.541 608 1 320 1317.6612066\573.321 ok

4 ok

ok

5 Ie I 6.403 11230 I 12 I 8 I 370 1 A-325 1 410 I 12 1 13.904 I 26.070 1 63.936 1 0.46 10.231 2 1 60 I 40 1 800 1 2681 321.54 I 608 1 320 1317.66120661573.321 ok

8 Ie I 6.778 I 12301 12 1 8 1 370 1 A-325 1 410 1 12 I 13.904 1 26.070 1 63.936 1 0.49 10.241 2 1 60 1 40 1 800 1 2681 321.54 I 608 1 320 1317.66120661573.321 ok

5 ok
ok

101A120.151 1635311211213701 A-325 18251191 70.138 1131.5081151.84810.2910.1412111014011800110801494.111344112001439.781 I 10k

6 ok

ok
9 IB I 197.866 I 27161 12 I 8 I 370 1 A-325 1 825 I 16 I 49.738 I 93258 1 85.248 1 3.98 11.991 3 1 70 1 40 114401 332 1 247.65 1 10561 400 1247.821 1 1 ok

11 18 I 221.672 I 2716 I 12 I 8 I 370 I A-325 I 825 I 16 1 49.738 1 93258 1 85.248 1 4.46 12.231 3 1 70 1 40 11440 I 332 1 247.65 1 1056 1 400 1247.821 1 1 ok

121A1201.6091635311211213701 A-325 18251191 70.138 1131.5081151.84812.8711.4412111014011800110801494.111344112001439.781 I I~k

7 ok

ok

1318 I 180.201 127161 12 1 8 I 370 1 A-325 1 825 I 16 I 49.738 I 93.258 J 85.2481 3.62 11.811 2 1 70 1 40 I 880 I 3321 187.17 P624 I 400 1 175.9 I I 1 ok

141A1207.4881635311211213701 A-325 18251191 70.138 1131.5081151.84812.9611.4812111014011800110801494.111344112001439.781 I 10k

ok

ok

151B 1208.875127161 12 I 8 1 370 I A-325 1 825 1 16 1 49.738 1 93.258 1 85.2481 4.20 12.101 3 1 70 1 40 114401 3321 247.65 I 10561 400 1247.821 1 1 ok

16 IB I 396.120 I 27161 12 I 8 I 370 I A-325 I 825 I 16 I 49.738 I 93.258 1 85.248 I 7.96 13.981 6 I 70 I 40 131201 332 1 429.09 1 2352 I 400 1463.61 1 I I ok
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9 14 A 207.488 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.96 1.48 2 110 40 1800 1080 494.1 1344 1200 439.78 ok
15 B 208.875 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 4.20 2.10 3 70 40 1440 332 247.65 1056 400 247.82 ok
17 B 173.438 2716 12 8 370 A-325 825 16 49.738 93258 85.248 3.49 1.74 2 70 40 880 332 187.17 624 400 175.9 ok
18 A 398.075 6353 12 12 370 A-325 825 19 70.133 131.508 151.848 5.68 2.84 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

10 16 B 396.120 2716 12 8 370 A-325 825 16 49.739 93.258 85.248 7.96 3.98 6 70 40 3120 332 429.09 2352 400 463.61 ok
17 B 173.438 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.49 1.74 3 70 40 1440 332 247.65 1056 400 247.82 ok

. 19 B 198.148 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.98 1.99 3 70 40 1440 332 247.65 1056 400 247.82 ok
20 A 581.409 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.29 4.14 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

11 18 A 398.075 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.68 2.84 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
19 B 198.148 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.98 1.99 3 70 40 1440 332 247.65 1056 400 247.82 ok
21 B 160.936 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.24 1.62 2 70 40 880 332 187.17 .624 400 175.9 ok

22 A 582.779 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.31 4.15 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
12 20 A 581.409 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.29 4.14 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

21 B 160.936 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.24 1.62 2 70 40 880 332 187.17 624 400 175.9 ok
23 B 184.267 2716 12 8 370 A-325 825 16 49.T.!8 93.258 85.248 3.70 1.85 2 70 40 880 332 187.17 624 400 175.9 ok
24 A 751.357 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.71 5.36 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

13 22 A 582.779 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.31 4.15 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
23 B 184.267 2716 12 8 370 A-325 825 16 49.r~ 93.258 85.248 3.70 1.85 3 70 40 1440 332 247.65 1056 400 247.82 ok
25 B 33.166 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 2 70 40 880 332 187.17 624 400 175.9 ok
26 H 343.986 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.92 3.46 3 100 40 2160 329 648.878 1728 405 721.22 2605 722.86 ok
27 A 388.076 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.53 2.77 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

14 24 A 751.357 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.71 5.36 6 110 40 7080 1080 1064.34 5712 1200 1167 ok
25 B 33.166 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 2 70 40 880 332 187.17 624 400 175.9 ok
28 B 35.494 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.71 0.36 2 70 40 880 332 187.17 ~24 400 175.9 ok
29 A 786.097 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.21 5.60 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

15 26 H 343.986 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.92 3.46 3 100 40 2160 329 648.878 1728 405 721.22 2605 722.86 ok
30 0 1.998 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.04 0.02 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
32 H 343.684 1550 12 9 370 A-325 825 16 49.138 93.258 95.904 6.91 3.45 3 100 40 2160 329 648.878 1728 405 721.22 2605 722.86 ok

16 27 A 388.076 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.53 2.77 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
28 B 35.494 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.71 0.36 1 40 320 332 126.69 192 400 103.97 ok
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30 D 1.998 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.04 0.02 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

31 B 33.645 940 12 8 370 A-325 825 16 49.738 93.258 85.248 0.68 0.34 1 40 320 332 126.69 192 400 103.97 ok
33 0 88.671 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.78 0.89 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
34 A 333.081 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.75 2.37 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

17 29 A 786.097 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.21 5.60 6 110 40 7080 1080 1064.34 5712 1200 1167 ok
31 B 33.645 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.68 0.34 1 40 320 332 126.69 192 400 103.97 ok
35 B 45.638 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.92 0.46 1 40 320 332 126.69 192 400 103.97 ok
36 A 744.867 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.62 5.31 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

18 32 H 343.684 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.91 3.45 4 100 40 3060 329 843.278 2484 405 972.97 2605 722.86 ok
33 0 88.671 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.78 0.89 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
37 0 27.853 940 12 7 370 • A-325 825 16 49.738 93.258 74.592 0.56 0.28 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
39 H 426.577 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 8.58 4.29 4 100 40 3060 329 843.278 2484 405 972.97 2605 722.86 ok

19 34 A 333.081 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.75 2.37 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
35 B 45.638 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.92 0.46 1 40 320 332 126.69 192 400 103.97 ok
37 0 27.853 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.56 0.28 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
38 B 43.492 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.87 0.44 1 40 320 332 126.69 192 400 103.97 ok
40 0 5.785 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.12 0.06 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
41 0 67.928 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.37 0.68 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
42 A 21.939 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.31 0.16 1 40 480 1080 351.54 252 1200 257.96 ok

20 36 A 744.867 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.62 5.31 6 110 40 7080 1080 1064.34 5712 1200 1167 ok
38 B 43.492 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.87 0.44 2 70 40 880 332 187.17 624 400 175.9 ok
43 B 60.805 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.22 0.61 2 70 40 880 332 187.17 624 400 175.9 ok
44 A 690.331 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.84 4.92 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

21 39 H 426.577 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 8.58 4.29 5 100 40 3960 329 1037.68 3240 4a5 1224.7 2605 722.86 ok
40 0 5.785 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.12 0.06 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
45 0 1.405 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.03 0.01 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
48 H 429.856 2716 12 9 370 A-325 825 16 49.738 93.258 95.904 8.64 4.32 5 100 40 3960 374 1062.65 3240 450 1240.9 2590 718.62 ok

22 41 0 67.928 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.37 0.68 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
45 0 1.405 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.03 0.01 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
46 0 11.931 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.24 0.12 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
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49 0 21.144. 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.43 0.21 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
50 0 84.024 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.69 0.84 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

23 42 A 21.939 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.31 0.16 1 40 480 1080 351.54 252 1200 257.96 ok
43 B 60.805 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.22 0.61 1 40 320 332 126.69 192 400 103.97 ok
46 0 11.931 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.24 0.12 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
47 B 41.736 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.84 0.42 1 40 320 332 126.69 192 400 103.97 ok

51 A 164.461 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.34 1.17 2 110 40 1800 1080 494.1 1344 1200 439.78 ok
24 44 A 690.331 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.84 4.92 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

47 B 41.736 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.84 0.42 1 40 320 332 253.38 192 400 103.97 ok
52 B 56.264 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.13 0.57 1 40 320 332 253.38 192 400 103.97 ok
53 A 639.186 6353 12 12 370 • A-325 825 19 70.138 131.508 151.848 9.11 4.56 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

25 48 H 429.856 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 8.64 4.32 5 100 40 3960 329 1037.68 3240 405 1224.7 2605 722.86 ok
49 0 21.144 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.43 0.21 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
54 0 14.699 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.30 0.15 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
56 H 412.897 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 8.30 4.15 5 100 40 3960 329 1037.68 3240 405 1224.7 2605 722.86 ok

26 50 0 84.024 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.69 0.84 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
54 0 14.699 540 12 7 370 A-325 825 16 49.738 93.258 74.592 0.30 0.15 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
57 0 26.258 540 12 7 370 A-325 825 16 49.738 93.258 74.592 0.53 0.26 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
58 0 105.659 540 12 7 370 A-325 825 16 49.738 93.258 74.592 2.12 1.06 2 60 40 700 186 254.153 476 245 246.71 1436 398.49 ok

27 51 A 164.461 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.34 1.17 2 110 40 1800 1080 494.1 1344 1200 439.78 ok
52 B 56.264 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.13 0.57 1 40 320 332 126.69 192 400 103.97 ok
55 B 49.143 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.99 0.49 1 40 320 332 126.69 192 400 103.97 ok
59 A 114.083 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.63 0.81 1 40 480 1080 351.54 2~2 1200 257.96 ok

28 53 A 639.186 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.11 4.56 5 110 40 5760 1080 921.78 4Ej20 1200 985.23 ok
55 B 49.143 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.99 0.49 1 40 320 332 126.69 192 400 103.97 ok
61 A 580.389 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.27 4.14 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
68 B 75.282 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.51 0.76 1 40 320 332 126.69 192 400 103.97 ok

29 56 H 412.897 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 8.30 4.15 5 100 40 3960 329 1037.68 3240 405 1224.7 2605 722.86 ok
57 0 26.258 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.53 0.26 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
62 0 17.621 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.35 0.18 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
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64 H 391.188 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 7.87 3.93 4 100 40 3060 329 843.278 2484 405 972.97 2605 722.86 ok

30 58 0 105.659 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.12 1.06 2 60 40 700 186 254.153 476 245 246.71 1436 398.49 ok

62 0 17.621 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.35 0.18 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

65 0 31.113 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.63 0.31 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

66 0 131.242 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.64 1.32 2 60 40 700 186 254.153 476 245 246.71 1436 398.49 ok

31 59 A 114.083 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.63 0.81 1 40 480 1080 351.54 252 1200 257.96 ok

60 B 64.325 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.29 0.65 1 40 320 332 126.69 192 400 103.97 ok

63 B 56.107 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.13 0.56 1 40 320 332 126.69 192 400 103.97 ok

67 A 56.068 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.80 0.40 1 40 480 1080 351.54 252 1200 257.96 ok

32 61 A 580.389 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.27 4.14 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

63 B 56.107 2716 12 8 370 • A-325 825 16 49.738 93.258 85.248 1.13 0.56 1 40 320 332 126.69 192 400 103.97 ok

68 B 75.282 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.51 0.76 1 40 320 332 126.69 192 400 103.97 ok

69 A 512.089 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.30 3.65 4 110 40 4440 1080 7'19.22 3528 1200 803.41 ok

33 70 E 3.931 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

71 E 3.945 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

34 64 H 391.188 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 7.87 3.93 4 100 40 3060 329 843.278 2484 405 972.97 2605 722.86 ok

65 0 31.113 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.63 0.31 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

72 0 48.314 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.97 0.49 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

76 0 118.855 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.39 1.19 2 60 40 700 186 254.153 476 245 246.71 1436 398.49 ok

79 H 269.509 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 5.42 2.71 3 100 40 2160 329 648.878 1728 405 721.22 2605 722.86 ok
35 66 0 131.242 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.64 1.32 2 60 40 700 186 254.153 476 245 246.71 1436 398.49 ok

72 0 48.314 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.97 0.49 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

73 0 28.209 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.57 0.28 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
77 0 32.745 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.66 0.33 1 40 280 186 Hf3.433 168 245 144.14 1386 384.62 ok

80 0 104.799 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.11 1.05 2 60 40 700 186 254.153 476 245 246.71 1436 398.49 ok
36 73 0 28.209 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.57 0.28 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok

74 0 43.991 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.88 0.44 1 40 280 186 163.433 168 245 144.14 1386 384.62 ok
81 E 26.800 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.54 0.27 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
82 E 20.932 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.42 0.21 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

37 67 A 56.068 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.80 0.40 1 40 480 1080 351.54 214.2 1200 251.66 ok
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68 B 75.282 2716 12 8 370 A-325 825 ,6 49.738 93.258 85.248 1.51 0.76 1 40 320 332 126.69 71.01 400 83.824 ok

74 0 43.991 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.88 0.44 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

75 B 6.707 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.13 0.07 1 40 320 332 126.69 71.01 400 83.824 ok

83 E 24.847 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.50 0.25 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
84 A 12.423 6353 12 12 370 A-325 825 19 7tl.138 131.508 151.848 0.18 0.09 1 40 480 1080 351.54 214.2 1200 251.66 ok

38 69 A 512.089 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.30 3.65 4 110 40 4440 1080 n9.22 332.9 1200 271.42 ok
75 B 6.707 2716 12 8 370 A-325 825 16 49.738 93258 85.248 0.13 0.07 1 40 320 332 126.69 71.01 400 83.824 ok
85 B 17.376 2716 12 8 370 A-325 825 16 49.738 93258 85.248 0.35 0.17 1 40 320 332 126.69 71.01 400 83.824 ok
86 A 496.287 6353 12 12 370 A-325 825 19 7(1.138 131.508 151.848 7.08 3.54 4 110 40 4440 1080 n9.22 332.9 1200 271.42 ok

39 70 E 3.931 691 12 6 370 A-325 825 16 4g.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
78 E 3.1761 691 12 6 370 • A-325 825 16 49.738 93.258 63.936 0.06 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
87 E 6.540 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.13 0.Q7 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
88 E 3.259 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.07 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

40 71 E 3.945 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
78 E 3.176 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.06 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
89 E 3.989 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

41 76 0 118.855 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.39 1.19 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok
n 0 32.745 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.66 0.33 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
90 0 32.612 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.66 0.33 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
91 0 119.213 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.40 1.20 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

42 79 H 269.509 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 5.42 2.71 3 100 40 2160 329 648.878 215.5 405 217.58 2605 722.86 ok
90 0 32.612 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.66 0.33 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
92 0 16.848 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.34 0.17 1 40 280 186 163.43~ 65.39 245 109.97 1386 384.62 ok
97 0 295.702 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.95 2.97 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok

43 80 0 104.799 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.11 1.05 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok .
81 E 26.800 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.54 0.27 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
91 0 119.213 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.40 1.20 2 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
92 0 16.848 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.34 0.17 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
93 0 70.846 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.42 0.71 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
98 E 2.356 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.05 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

I



49.738 I 93.258 174.592 I 3.6511.8312 I 60140 I 700 I 1861254.153190.561 245 1118.36114361398.491 ok

label 4.7.a Lanjutan

441 82 IE 1 20.932 I 691 I 12 I 6 I 370 I A-325 1 825 I 16 1 49.738 1 93.258 I 63.936 I 0.42 10.211 1 I I 40 I 240 I 1291123.435148.191 180 180.8461 960 I 266.4 1 ok

83 IE 124.847 I 6911 12 I 6 1370 1 A-325 1825/16 I 49.738 1 93.258 163.93610.5010.2511 I 140124011291123.435148.191 180 180.84619601266.4 I ok

9310 I 70.846 1 940 I 12 I 7 I 370 I A-325 I 825 I 16 I 49.738 I 93.258 I 74.5921 1.42 10.711 1 I I 40 I 280 I 1861163.433165.391 245 I 109.97113861384.621 ok

9410 184.643 1940 1121 7 13701 A-325 1825 1161 49.738 193.258 174.59211.7010.85111 140 128011861163.433165.391245 1109.97113861384.621 ok

451 84 IA I 12.423 \63531 12 \ 12 \ 370 \ A-325 1 825 1 19 \ 70.138 1 131.5081151.8481 0.18 10.091 1 1 I 40 I 480 110801 351.54 1214.21 12001251.661 I I ok

85 16 I 17.376 /27161 12 I 8 I 370 I A-325 I 825 I 16 1 49.738 I 93.258 I 85.248 I 0.35 10.171 1 I 1 40 1 320 I 332 I 126.69 171.011 400 183.8241 I 1 ok

9410 I 84.643 1 940 I 12 \ 7 1 370 \ A-325 I 825 I 16 I 49738 \ 93.258 \ 74.592 I 1.70 10.851 1 I I 40 I 280 I 1861163.433165.391 245 1109.97113861384.621 ok

95 18 1 70.582 127161 12 \ 8 1 370 1 A-325 I 825 I 16 I 49.738 1 93.258 I 85.248 I 1.42 10.71 I 1 I I 40 1 320 1 332 I 126.69 171.01 I 400 I 83.8241 I I ok

10010133.872 1 940 I 12 1 7 1370 1 A-325 1825 1161 49.738 I 93.258 174.59210.6810.3411 I 140 128011861163.433165.391245 1109.97113861384.621 ok

1011A129.145163531121121370.1 A-325 1825119170.138 1131.5081151.84810.4210.21111 1401480110801351.541214.2112001251.661 1 10k

461 86 IA \ 496.287\63531 12 \ 12 I 370 1 A-325 I 825 I 19 1 70.138 I 131.5081151.8481 7.08 13.541 41 1101 40 14440110801 779.22 1332.91 1200 1271.421 1 I ok

87 IE I 6.540 1 691 I 12 I 6 1 370 I A-325 1 825 I 16 1 49.738 1 93.258 I 63.936 I 0.13 I 0.071 1 I I 40 I 240 I 129 1123.435148.191 180 I 80.846 I 960 I 266.4 I ok

95 16 I 70.582 12716/ 12 1 8 I 370 I A-325 1 825 I 16 I 49.738 I 93.258 I 85.248 I 1.42 10.711 1 I I 40 1 320 I 332 I 126.69 171.01 I 400 / 83.8241 I I ok

96/E 137.4181691 I 12 I 6 1370 I A-325 1825 116\ 49.738 I 93.258 /63.93610.7510.38111 140 124011291123.435148.191 180 180.84619601266.41 ok

10216 I 131.144127161 12 I 8 I 370 I A-325 I 825 I 16 I 49.738 1 93.258 \ 85.248 I 2.64 11.321 2 I 701 40 1 880 I 332 I 187.17 I 87.8 I 400 186.6181 I I ok

1031A 1 378.785 16353\ 12 1 12 I 370 I A-325 1 825 I 19 I 70.138 I 131.508 \151.8481 5.40 I 2.70 I 3 I 1101 40 I 3120 110801 636.66 1293.31 1200 I 264.841 I I ok

471 88 IE I 3.259 \ 691 I 12 \ 6 1 370 \ A-325 I 825 I 16 \ 49.738 \ 93.258 1 63.936 / 0.07 10.03\ 1 / I 40 1 240 1 1291123.435148.191 180 180.8461 960 I 266.4 1 ok

89 \E I 3.989 1 691 I 12 \ 6 I 370 I A-325 \ 825 I 16 I 49.738 1 93.258 \ 63.936 \ 0.08 10.04\ 1 1 I 40 I 240 1 1291123.435148.191 180 180.8461 960 J 266.4 I ok

96 IE I 37.418 I 691 I 12 I 6 I 370 I A-325 1 825 I 16 1 49.738 1 93.258 I 63.936 1 0.75 10.381 1 1 I 40 I 240 I 1291123.435/48.191 180 180.8461 9601 266.4 I ok

1041E 1 36.139 I 691 I 12 1 6 I 370 I A-325 \ 825 1 16 I 49.738 I 93.258 \ 63.936 / 0.73 10.361 1 1 I 40 I 240 1 1291123.435148.191 180 180.8461 960 I 266.4 1 ok

1051E I 29.033 \ 691 1 12 \ 6 I 370 1 A-325 I 825 1 16 I 49.738 1 93.258 1 63.936 1 0.58 10.291 1 I I 40 I 240 I 1291123.435148.191 180 180.8461 960 I 266.4 I ok

481 97 10 I 295.7021 940 I 12 1 7 I 370 1 A-325 1 825 I 16 1 49.738 I 93.258 1 74.592 1 5.95 12.971 3 I 601 40 111201 18€l 1344.8731115.7/ 245 1 126.74114361398.491 ok

98 IE I 2.356 1 691 I 12 I 6 I 370 I A-325 I 825 I 16 \ 49.738 I 93.2581 63.936 1 0.05 10.021 1 1 1 40 I 240 1 12~ 1123.435148.191 180 180.8461 960 I 266.4 1 ok

106IE I 2.980 1 691 I 12 1 6 1 370 \ A-325 / 825 1 16 1 49.738 I 93.258 1 63.9361 0.06 10.031 1 1 I 401 240 1 129 1123.435148.191 180 180.8461 9601 266.4 I ok

11010 I 294.945 I 940 \ 12 I 7 1 370 I A-325 1 825 1 16 I 49.738 1 93.258 I 74.592 I 5.93 12.971 3 \ 601 40 11120 I 186 1344.8731115.71 245 1126.74114361398.491 ok

491 99 10 I 181.741 1 940 1 12 1 7 I 370 I A-325 1 825 I 16 1 49.738 \ 93.258 1 74.5921 3.65 \1.831 2/ 601 40 I 700 \ 186/254.153190.56\ 245 1118.3611436\398.491 ok

106 E 2.980 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.06 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

111 E 6.365 691 12 6 370 A-325 825 16 49.738 93.258 93.936 0.13 0.06 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok I~
112 0 186.355 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.75 1.87 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok



11310 138.259 19401121 7 13701 A-325 1825 I HI I 49.738 193.258 174.59210.7710.38111 140 128011861163.433165.391245 1109.97113861384.621 ok

1141E I 4.274 I 691 1 12 1 6 I 370 I A-325 I 825 I HI I 49.738 I 93258 I 63.936 I 0.09 10.041 1 I I 401 240 I 1291123.435148.191 180 180.8461 960 I 266.41 ok

51 ok

ok

1071E I 2.645 1 691 1 12 1 6 1 370 1 A-325 1 825 I 16 I 49.738 1 93.258 1 63.936 I 0.05 10.031 1 1 I 40 1 240 I 129 1123.435148.191 180 180.8461 960 I 266.4 I ok

1081s I 77.206 127161 12 1 8 I 370 1 A-325 I 825 1 16 I 49.738 1 93.258 I 85.248 I 1.55 10.781 1 1 I 401 320 I 332 I 126.69171.011 400 183.8241 I I ok

11510153.1471940112\ 7 \ 370 \ A-325 \ 825116\ 49.738 \ 93.258 174.59211.0710.53111 140128011861163.433165.391245 1109.97113861384.621 ok

1161A 149.91316353112 112 J 370 I A-325 18251191 70.138 1131.5081151.84810.7110.36111 140 1480110801351.541214.2112001251.661 I 10k

ok

ok

1081s I 77.206 12716 1 12 I 8 I 370 I A-325 I 825 1 1El I 49.738 I 93.258 1 85.248 I 1.55 I 0.781 1 1 I 40 I 320 I 332 1 126.69 171.011 400 183.824 I r I ok

1091E I 11.518 I 691 I 12 I 6 1 370 1 A-325 1 825 I 16 I 49.738 I 93.258 1 63.936 I 0.23 10.12\ 1 1 1 40 I 240 1 1291123.435148.191 180 180.8461 960 I 266.4 I ok

117ls 1 74.535 127161 12 1 8 I 370 1 A-325 1 825 I 16 I 49.738 1 93.258 I 85.248 1 1.50 10.751 1 I 1 40 I 320 1 332 I 126.69 171.011 400 183.8241 I I ok

1181A 1277.897163531 12 I 12 I 370 1 A-325 1 825 1 19 1 70.138 1 131.5081151.8481 3.96 11.981 2 I 1101 4011800110801 494.1 1253.81 1200 I 258.251 I 10k

ok

ok

1191E I 8.487 I 691 I 12 1 6 1 370 1 A-325 1 825 I 1~ I 49.738 1 93.258 1 63.936 1 0.17 10.091 1 1 I 40 1 240 1 1291123.435148.191 180 180.8461 9601 266.4 I ok

120lE 1 36.267 I 691 I 12 I 6 1 370 1 A-325 1 825 1 *I 49.738 I 93.258 1 63.9361 0.73 10.361 1 I I 40 I 240 I 1291123.435148.191 180 180.8461 9601 266.4 1 ok

ok

ok

1211E 1 5.241 I 691 I 12 I 6 I 370 1 A-325 I 825 1 116 I 49.738 I 93.258 163.936 10.11 10.051 1 1 140 1240 11291123.435148.191 180 180.8461960 1266.4 I ok

125101290.36119401121713701 A-325 18251116149.738 193.258174.59215.8412.92131 601401112011861344.87131115.71 245 1126.74114361398.491 ok

ok

ok

1261E I 10.031 I 691 I 12 I 6 I 370 I A-325 1 825 1 16 1 49.738 I 93.258 1 63.9361 0.20 10.101 1 I 1 401 240 1 1291123.435148.191 180 180.8461 960 1 266.4 1 ok

127 0 194.400 940 12 7 370 A-325 825 6 49.738 93258 74.592 3.91 1.95 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok I .......
561113 0 38.259 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.77 0.39 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok /0;

122 E 4.057 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
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128 0 44.440 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.89 0.45 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

129 E 5.981 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.12 0.06 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

57 114 E 4.274 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.09 0,04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

115 0 53.147 940 12 .7 370 A-325 825 16 49.738 93.258 74.592 1.07 0.53 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

122 E 4.057 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

130 0 48.744 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.98 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

58 116 A 49.913 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.71 0.36 1 40 480 1080 351.54 214.2 1200 251.66 ok

117 B 74.535 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.50 0.75 1 40 320 332 126.69 71.01 400 83.824 ok

123 B 64.034 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.29 0.64 1 40 320 332 126.69 71.01 400 83.824 ok

131 A 117.585 6353 12 12 370 A-325 825 19 73.138 131.508 151.848 1.68 0.84 1 40 480 1080 351.54 214.2 1200 251.66 ok

59 118 A 277.897 6353 12 12 3700 A-325 825 19 70.138 131.508 151.848 3.96 1.98 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

119 E 8.487 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.17 0.09 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

123 B 64.034 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.29 0.64 1 40 320 332 126.69 71.01 400 83.824 ok

124 E 4.271 691 12 6 370 A-325 825 . 16 49.738 93.258 63.936 0.09 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

132 B 68.014 2716 12 8 370 A-325 825 15 49.738 93.258 85.248 1.37 0.68 1 40 320 332 126.69 71.01 400 83.824 ok

133 A 207.970 6353 12 12 370 A-325 825 HI 70.138 131.508 151.848 2.97 1.48 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

60 120 E 36.267 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.73 0.36 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

124 E 4.271 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.09 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

134 E 11.096 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.22 0.11 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
135 E 26.429 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.53 0.27 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

61 125 0 290.361 940 12 7 370 A-325 825 15 49.738 93.258 74.592 5.84 2.92 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
126 E 10.031 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.20 0.10 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

136 E 7.259 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.15 0.07 1 40 240: 129 123.435 48.19 180 80.846 960 266.4 ok

140 0 282.250 940 12 7 370 A-325 825 15 49.738 93.258 74.592 5.67 2.84 3 60 40 112lp 186 344.873 115.7 245 126.74 1436 398.49 ok
62 127 0 194.400 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.91 1.95 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

136 E 7.259 691 12 6 370 A-325 825 16 49.738 93258 63.936 0.15 0.07 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
141 E 13.259 691 12 6 370 A-325 825 16 49.738 93258 63.936 0.27 0.13 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
142 .0 205.571 940 12 7 370 A-325 825 16 49.738 93258 74.592 4.13 2.07 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok ......

63 128 0 '44.440 940 12 7 370 A-325 825 16 49.738 93258 74.592 0.89 0.45 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok :;\
137 E 5.387 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
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143 D 52.460 940 12 7 370 A-325 825 1 49.738 93.258 74.592 1.05 0.53 1 40 280 186 163.433 65.39 245 109,97 1386 384.62 ok

144 E 7.795 691 12 6 370 A-325 825 1 49.738 93.258 63.936 0.16 0.08 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

64 129 E 5.981 691 12 6 370 A-325 825 1 49.738 . 93.258 63.936 0.12 0.06 1 40 240 129 123.435 48.19 180 80.846 960 ' 266.4 ok

130 D 48.744 940 12 7 370 A-325 825 1 49.738 93.258 74.592 0.98 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

137 E 5.387 691 12 6 370 A-325 825 1 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

145 D 43.205 940 12 7 370 A-325 825 1~ 49.738 93.258 74.592 0.87 0.43 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

65 131 A 117.585 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.68 0.84 1 40 480 1080 351.54 214.2 1200 251.66 ok

132 B 68.014 2716 12 8 370 A-325 825 1~ 49.738 93.258 85.248 1.37 0.68 1 40 320 332 126.69 71.01 400 83.824 ok

138 B 61.167 2716 12 8 370 A-325 825 1~ 49.738 93.258 85.248 1.23 0.61 1 40 320 332 126.69 71.01 400 83.824 ok

146 A 180.546 6353 12 12 370 A-325 825 1 70.138 131.508 151.848 2.57 1.29 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok
66 133 A 207.970 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.97 1.48 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

134 E 11.096 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.22 0.11 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
138 B 61.167 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.23 0.61 1 40 320 332 126.69 71.01 400 83.824 ok
139 E 13.496 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.27 0.14 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
147 B 72.517 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.46 0.73 1 40 320 332 126.69 71.01 400 83.824 ok
148 A 151.289 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.16 1.08 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

67 135 E 26.429 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.53 0.27 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
139 E 13.496 691 12 6 370 A-325 825 6 49.738 93.258 63.936 027 0.14 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
149 E 19.860 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.40 0.20 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
150 E 8.701 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.17 0.09 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

68 140 D 282.250 940 12 7 370 A-325 825 6 49.738 93.258 74.592 5.67 2.84 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
141 E 13.259 691 12 e 370 A-325 825 6 49.738 93.258 63.936 0.27 0.13 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
151 E 27.521 691 12 e 370 A-325 825 6 49.738 93.258 63.936 0.55 0.28 1 to 240 129 123.435 48.19 180 80.846 960 266.4 ok
158 E 65.551 691 12 6 370 A-325 825 6 49.738 93.258 63.936 1.32 0.66 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
173 D 218.201 940 12 7 370 A-325 825 6 49.738 93.258 74.592 4.39 2.19 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok

69 142 D 205.571 940 12 7 370 A-325 825 6 49.738 93.258 74.592 4.13 2.07 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
143 D 52.460 940 12 i 370 A-325 825 6 49.738 93.258 74.592 1.05 0.53 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
151 E 27.521 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.55 0.28 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
152 D 23.511 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.47 0.24 1 40 280 186 163.433 65.39 245 109.97 1386 ' 384.62 ok
159 E 65.399 691 12 6 370 A-325 825 1 6 49.738 93.258 63.936 1.31 0.66 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
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160 E 16.387 691 12 6 370 A-325 825 105 49.738 93.258 63.936 0.33 0.16 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

1740 96.162 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.93 0.97 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

70 144 E 7.795 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.16 0.08 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

1450 43.205 940 12 '1 370 A-325 825 16 49.738 93.258 74.592 0.87 0.43 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

1520 23.511 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.47 0.24 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

1530 54.217 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.09 0.55 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

161 E 15.737 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.32 0.16 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

162 E 1.053 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.02 0.01 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

175 E 43.365 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.87 0.44 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

71 153 0 54.217 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.09 0.55 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

154 0 48.761 940 12 7 370' A-325 825 16 49.738 93.258 74.592 0.98 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

163 E 0.931 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.02 0.01 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

164 E 10.055 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.20 0.10 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

176 E 7.843 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.16 0.08 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

72 154 0 48.761 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.98 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

1550 59.647 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.20 0.60 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

165 E 10.336 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.21 0.10 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

166 E 5.353 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

177 E 4.426 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.09 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

73 146 A 180.546 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.57 1.29 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

147 B 72.517 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.46 0.73 1 40 320 332 126.69 71.01 400 83.824 ok

1550 59.647 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.20 0.60 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

156 B 72.458 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.46 0.73;1 40 320 332 126.69 71.01 400 83.824 ok

167 E 5.419 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.05 11 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

168 A 156.500 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.23 1.12 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

74 148 A 151.289 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.16 1.08 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

149 E 19.860 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.40 0.20 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

156 B 72.458 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.46 0.73 1 40 320 332 126.69 71.01 400 83.824 ok

157 E 16.174 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.33 0.16 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok ~

169 B 62.701 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.26 0.63 1 40 320 332 126.69 71.01 400 83.824 ok
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170 A 127.457

751 150lE I 8.701 I 691 I 12 I 6 I 370 I A-325 I 825 II i6 I 49.138 I 93.258 I 63.936 I 0.17 10.091 1 I I 40 I 240 I 129

1571E I 16.174 I 691 I 12 I 6 I 370 I A-325 1 825 II ;6 I 49.138 I 93.258 1 63.936 1 0.33 10.161 1 I \ 40 I 240 1 129

1711E 1 17.646 I 691 1 12 1 6 1 370 I A-325 1 825 II ~6 I 49.i38 I 93.258 I 63.936 1 0.35 10.181 1 1 1 40 \ 240 I 129

1721E I 1.927 I 691 I 12 I 6 I 370 1 A-325 I 825 II -6 I 49.738 I 93.258 I 63.936 I 0.04 10.021 1 I I 40 1 240 1 129

761 1581E I 65.551 I 691 1 12 1 6 I 370 1 A-325 I 825 II ~6 I 49.738 I 93.258 I 63.936 I 1.32 10.661 1 I I 40 I 240 I 129

1591E I 65.399 I 691 I 12 I 6 I 370 1 A-325 I 825 I', 16 1 49.738 I 93.258 1 63.936 I 1.31 10.661 1 I I 40 I 240 1 129

1811E 1 65.550 I 691 I 12 I 6 I 370 I A-325 1 825 1116 I 49.738 I 93.258 163.93611.3210.66111 140 1240 1129

1821E 1 65.399 I 691 I 12 I 6 I 370 I A-325 1 825 II 16 I 49.738 1 93.258 I 63.936 1 1.31 10.661 1 I I 401 240 I 129

771 160lE I 16.387 I 691 I 12 I 6 I 370 I A-325 1 825 II 16 1 49.738 I 93.258 I 63.936 I 0.33 10.161 1 I I 40 I 240 I 129

1611E I 15.737 I 691 I 12 I 6 I 37fl I A-325 I 825 II 16 I 49.738 I 93.258 163.936 I 0.32 10.161 1 I 140 I 240 I 129

1831E I 15.807 1 691 1 12 1 6 1 370 1 A-325 1 825 11161 49.738 I 93.258 163.93610.32 10.16\ 1 I 1401240 1129

1841E 1 16.322 1 691 I 12 I 6 I 370 I A-325 1 825 II 16 I 49.738 1 93.258 I 63.936 1 0.33 10.161 1 I I 40 I 240 I 129

781 162IE 1 1.053 I 691 1 12 I 6 I 370 I A-325 1 825 II 16 I 49.738 1 93.258 I 63.936 1 0.02 10.01 I 1 1 I 40 I 240 I 129

1631E 1 0.931 I 691 1 12 I 6 I 370 I A-325 1 825 II 16 I 49.738 I 93.258 I 63.936 1 0.02 10.01 I 1 1 I 40 I 240 I 129

1851E I 0.968 1 691 I 12 1 6 1 370 I A-325 I 825 II 16 1 49.738 1 93.258 I 63.936 1 0.02 10.01 I 1 I I 40 1 240 I 129

1861E 1 1.018 I 691 I 12 I 6 1 370 I A-325 1 825 II 16 I 49.738 I 93.258 I 63.936 1 0.02 10.011 1 1 1 401 240 I 129

791 164IE 1 10.055 I 691 I 12 1 6 I 370 1 A-325 1 825 II 16 I 49.738 I 93.258 I 63.936 1 0.20 10.10 I 1 I I 40 I 240 I 129

1651E I 10.336 I 691 I 12 I 6 I 370 I A-325 1 825 II 16 I 49.738 I 93.258 I 63.9361 0.21 10.10 I 1 I I 40 I 240 1 129

1871E 1 9.925 1 691 I 12 I 6 I 370 1 A-325 I 825 II 16 I 49.738 1 93.258 I 63.936 I 0.20 10.10 I 1 I I 40 I 240 1 129

1881E I 10.466 1 691 I 12 I 6 I 370 I A-325 1 825 II 16 I 49.738 I 93.258 I 63.9361 0.21 10.111 1 I I 401 240 1 129

801 166IE I 5.353 I 691 1 12 I 6 I 370 I A-325 1 825 II 16 I 49.738 I 93.258 I 63.936 1 0.11 10.051 1 I I 40 I 240 I 129

1671E I 5.419 I 691 1 12 I 6 I 370 1 A-325 1 825 II 16 I 49.738 I 93.258 I 63.936 1 b.11 10.051 1 I 1 40 I 240 I 129

1891E I 5.434 I 691 I 12 I 6 I 370 1 A-325 1 825 II 16 I 49.738 I 93.258 I 63.936 I 0.11 10.051 1 I I 401 240 I 129

1901E I 5.335 I 691 1 12 1 6 1 370 1 A-325 1 825 II 16 I 49.738 I 93.258 I 63.936 I 0.11 10.051 1 1 140 I 240 1 129

811 1681A I 156.500 I 63531 12 I 12 I 370 1 A-325 1 825 II 19 1 70.;38 I 131.5081151.8481 2.23 11.121 2 1 1101 401180011080

16918 1 62.701 I 27161 12 I 8 I 370 1 A-325 I 825 II 16 1 49.738 I 93.2581 85.248 1 1.26 10.631 1 1 1 40 1 320 I 332

17918 I 30.623 I 2716 I 12 I 8 I 370 1 A-325 1 825 II 16 I 49.738 I 93.258 I 85.248 1 0.62 I 0.31 I 1 I I 40 I 320 I 332

1911A I 156.779163531 12 I 12 I 370 I A-325 1 825 1119 I 70.;38 I 131.5081151.8481 2.24 11.121 2 I 1101 401180011080

19218 I 62.172 12716 I 12 I 8 I 370 I A-325 1 825 II -6 I 49.738 1 93.258 1 85.248 I 1.25 10.631 1 I 1 40 I 320 I 332

- - ._-c~ __.~_~~"-__~_~_~ ~ _
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351.54 251.66

123.4351 48.191 180 I 80.846 1 960 I 266.4 1 ok

123.4351 48.19 1 180 180.846 I 960 I 266.4 1 ok

123.435148.191 180 180.8461 960 I 266.4 1 ok

123.4351 48.19\ 180 180.846 1 960 I 266.4 1 ok

123.4351 48.19 I 180 180.846 1 960 1 266.4 1 ok

123.4351 48.191 180 I 80.846 1 960 1 266.4 I ok

123.4351 48.19 1 180 I 80.846 1 960 1 266.4 I ok

123.4351 48.19 I 180 I 80.846 1 960 I 266.4 I ok

123.4351 48.191 180 I 80.846 I 960 I 266.4 I ok

123.4351 48.19 1 180 180.846 ~ 960 I 266.4 I ok

123.4351 48.191 180 I 80.846 1 960 I 266.4 1 ok

123.4351 48.19 I 180 I 80.846 1 960 I 266.4 I ok

123.4351 48.191 180 I 80.846 I 960 1 266.4 I ok

123.4351 48.19 1 180 180.846 I 960 I 266.4 I ok

123.435148.191 180 180.8461 960 I 266.4 I ok

123.4351 48.19 I 180 I 80.846 1 960 I 266.4 I ok

123.4351 48.19 1 180 I 80.846 I 960 1 266.4 1 ok

123.4351 48.191 180 I 80.846 I 960 I 266.4 1 ok

123.4351 48.191 180 I 80.846 I 960 1 266.4 I ok

123.4351 48.191 180 I 80.846 I 960 1 266.4 I ok

123.4351 48.19 I 180 180.846 I 960 I 266.4 I ok

123.4351 48.19 1 180 I 80.846 I 960 I 266.4 I ok

123.4351 48.191 180 I 80.846 I 960 1 266.4 I ok

123.4351 48.19 I 180 180.846 I 960 I 266.4 1 ok

494.1 I 253.8 I 1200 1258.25 I I I ok

126.69 171.011 400 I 83.824 I 1 I ok

126.69 171.01 I 400 I 83.824 I 1 I ok

494.1 1253.81 1200 1258.251 1 1 ok

126.69 I 71.01 I 400 I 83.824 1 1 I ok';\:'

'"
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82 170 A 127.457 6353 12 12 370 A-325 825 79 70.138 131.508 151.848 1.82 0.91 1 40 480 1080 351.54 214.2 1200 251.66 ok

171 E 17.646 691 12 6 370 A-325 825 ~6 49.738 93.258 63.936 0.35 0.18 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

179 B 30.623 2716 12 8 370 A-325 825 ~6 49.738 93.258 85.248 0.62 0.31 1 40 320 332 126.69 71.01 400 83.824 ok

180 E 5.332 691 12 6 370 A-325 825 i6 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

193 A 127.736 6353 12 12 370 A-325 825 ·,9 70.138 131.508 151.848 1.82 0.91 1 40 480 1080 351.54 214.2 1200 251.66 ok

194 E 17.646 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.35 0.18 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

83 172 E 1.927 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.04 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

180 E 5.332 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

195 E 1.959 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.04 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

84 173 0 218.201 940 12 7 370 A-325 825 16 49.738 93.258 74.592 4.39 2.19 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok

181 E 65.550 691 12 6 370 A-325 825 16 49.738 93.258 63.936 1.32 0.66 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

196 E 27.521 691 12 6 370 A-325 825 ~6 49.738 93.258 63.936 0.55 0.28 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

203 0 282.250 940 12 7 370 A-325 825 76 49.738 93.258 74.592 5.67 2.84 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok

204 E 13.445 691 12 6 370 A-325 825 76 49.738 93.258 63.936 0.27 0.14 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

85 174 0 96.162 940 12 7 370 A-325 825 i6 49.738 93.258 74.592 1.93 0.97 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

182 E 65.399 691 12 6 370 A-325 825 i6 49.738 93.258 63.936 1.31 0.66 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

183 E 15.807 691 12 6 370 A-325 825 i6 49.738 93.258 63.936 0.32 0.16 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

196 E 27.521 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.55 0.28 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

197 0 23.148 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.47 0.23 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

205 0 205.571 940 12 7 370 A-325 825 16 49.738 93.258 74.592 4.13 2.07 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok

206 0 51.816 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.04 0.52 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

86 175 E 43.365 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.87 0.44 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

. 184 E 16.322 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.33 0.16 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok.
185 E 0.968 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.02 0.01 40 240 129 123.435 48.19 180 80.846 960 266.4 ok1

I 197 0 23.148 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.47 0.23 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
198 0 54.217 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.09 0.55 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
207 E 7.403 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.15 0.07 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
208 0 43.003 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.86 0.43 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

87 176 E 7.843 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.16 0.08 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok .
186 E 1.018 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.02 0.01 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
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187 E 9.925 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.20 0.10 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

198 D 54.217 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.09 0.55 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

199 D 48.761 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.98 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

88 177 E 4.426 691 12 6 370 A-325 B2S 16 49.738 93.258 63.936 0.09 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

188 E 10.466 691 12 6 370 A-325 B25 16 49.738 93.258 63.936 0.21 0.11 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

189 E 5.434 691 12 6 370 A-325 B25 16 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

199 0 48.761 940 12 7 370 A-325 B25 16 49.738 93.258 74.592 0.98 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

200 D 59.267 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.19 0.60 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

89 190 E 5.335 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

191 A 156.779 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.24 1.12 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

200 D 59.267 940 12 7 370. A-325 825 16 49.738 93.258 74.592 1.19 0.60 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

201 B 71.812 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.44 0.72 1 40 320 332 126.69 71.01 400 83.824 ok

209 A 180.546 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.57 1.29 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

210 B 72.517 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.46 0.73 1 40 320 332 126.69 71.01 400 83.824 ok

90 192 B 62.172 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.25 0.63 1 40 320 332 126.69 71.01 400 83.824 ok

193 A 127.736 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.82 0.91 1 40 480 1080 351.54 214.2 1200 251.66 ok

201 B 71.812 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.44 0.72 1 40 320 332 126.69 71.01 400 83.824 ok

202 E 15.850 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.32 0.16 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

211 A 151.848 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.16 1.08 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

212 E 19.654 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.40 0.20 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

91 194 E 17.646 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.35 0.18 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

195 E 1.959 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.04 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

202 E 15.850 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.32 0.16 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
213 E 8.819 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.18 0.09 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

92 203 D 282.250 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.67 2.84 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok

214 E 7.445 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.15 0.07 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

218 D 290.361 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.84 2.92 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
219 E 10.202 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.21 0.10 1 40 240 129 123.435 48.19 180 80.846 960 266.4 <tk

93 204 E 13.445 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.27 0.14 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ~
205 D 205.571 940 12 7 370 A-325 825 16 49.738 93.258 74.592 4.13 2.07 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
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214 E 7.445 691 12 6 370 A-325 825 1 49.738 93.258 63.936 0.15 0.07 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

220 0 194.400 940 12 7 370 A-325 825 ; 49.738 93.258 74.592 3.91 1.95 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

94 206 0 51.816 940 12 7 370 A-325 825 1 49.738 93.258 74.592 1.04 0.52 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

207 E 7.403 691 12 6 370 A-325 825 1 49.738 93.258 63.936 0.15 0.07 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

215 E 5.086 691 12 6 370 A-325 825 1 49.738 93.258 63.936 0.10 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

221 0 44.201 940 12 7 370 A-325 825 15 49.738 93.258 74.592 0.89 0.44 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

95 208 0 ·43.003 940 12 7 370 A-325 825 1 49.738 93.258 74.592 0.86 0.43 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

215 E 5.086 691 12 6 370 A-325 825 11) 49.738 93.258 63.936 0.10 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

222E 5.590 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.11 0.06 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

223 0 48.350 940 12 7 370 A-325 825 15 49.738 93.258 74.592 0.97 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

96 209 A 180.546 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.57 1.29 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok

216 8 61.167 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.23 0.61 1 40 320 332 126.69 71.01 400 83.824 ok
224 A 117.585 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.68 0.84 1 40 480 1080 351.54 214.2 1200 251.66 ok

2258 68.014 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.37 0.68 1 40 320 332 126.69 71.01 400 83.824 ok
97 210 8 72.517 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.46 0.73 1 40 320 332 126.69 71.01 400 83.824 ok

211 A 151.848 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.16 1.08 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok
216 8 61.167 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.23 0.61 1 40 320 332 126.69 71.01 400 83.824 ok
217 E 13.173 691 12 6 370 A-325 825 1~ 49.738 93.258 63.936 0.26 0.13 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
226 A 208.529 6353 12 12 370 A-325 825 1~ 70.138 131.508 151.848 2.97 1.49 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok
227 E 10.891 691 12 6 370 A-325 825 1~ 49.738 93.258 63.936 0.22 0.11 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

98 212 E 19.654 691 12 6 370 A-325 825 1~ 49.738 93.258 63.936 0.40 0.20 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
213 E 8.819 691 12 6 370 A-325 825 1~ 49.738 93.258 63.936 0.18 0.09 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
217 E 13.173 691 12 6 370 A-325 825 1~i 49.738 93.258 63.936 0.26 0.13 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
228 E 26.546 691 12 6 370 A-325 825 1~1 49.738 93.258 63.936 0.53 0.27 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

99 218 0 290.361 940 12 7 370 A-325 825 1~ 49.738 93.258 74.592 5.84 2.92 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
229 E 5.424 691 12 6 370 A-325 825 1~ 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
233 0 294.945 940 12 7 370 A-325 825 1~ 49.738 93.258 74.592 5.93 2.97 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
234 E 6.536 691 12 6 370 A-325 825 1~ 49.738 93.258 63.936 0.13 0.07 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

100 219 E 10.202 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.21 0.10 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
220 0 194.400 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.91 1.95 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok
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229 E 5.424 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.05 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
235 0 186.355 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.75 1.87 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

101 221 0 44.201 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.89 0.44 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
222 E 5.590 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.06 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
231 8 64.034 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.29 0.64 1 40 320 332 126.69 71.01 400 83.824 ok
236 0 38.425 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.77 0.39 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

102 2230 48.350 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.97 0.49 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
230 E 3.756 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
237 E 3.882 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
238 0 52.347 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.05 0.53 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

103 224 A 117.585 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.68 0.84 1 40 480 1080 351.54 214.2 1200 251.66 ok
231 8 64.034 2716 12 • 8 370 A-325 825 16 49.738 93.258 85.248 1.29 0.64 1 40 320 332 126.69 71.01 400 83.824 ok
239 A 49.238 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.70 0.35 1 40 480 1080 351.54 214.2 1200 251.66 ok
240 8 74.535 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.50 0.75 1 40 320 332 126.69 71.01 400 83.824 ok

104 225 8 68.014 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.37 0.68 1 40 320 332 126.69 71.01 400 83.824 ok
226 A 208.529 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.97 1.49 2 40 480 1080 351.54 214.2 1200 251.66 ok
231 8 64.034 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.29 0.64 1 40 320 332 126.69 71.01 400 83.824 ok
232 E 4.151 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
241 A 278.456 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.97 1.99 2 40 480 1080 351.54 214.2 1200 251.66 ok
242 E 8.559 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.17 0.09 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

105 227 E 10.891 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.22 0.11 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
228 E 26.546 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.53 0.27 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
232 E 4.151 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
243 E 36.384 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.73 0.37 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

106 233 0 294.945 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.93 2.97 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
244 E 3.166 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.06 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
248 0 295.702 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.95 2.97 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
249 E 2.427 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.05 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

107 234 E 6.536 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.13 0.07 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
235 0 186.355 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.75 1.87 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok
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244 E 3.166 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.06 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
250 0 181.741 940 12 7 370 A-325 825 6 49.738 93.258 74.592 3.65 1.83 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

108 236 0 38.425 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.77 0.39 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

237 E 3.882 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
245 E 2.346 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.05 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
251 0 34.427 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0:69 0.35 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

109 238 0 52.347 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.05 0.53 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
239 A 49.238 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.70 0.35 1 40 480 1080 351.54 214.2 1200 251.66 ok
245 E 2.346 60 12 6 370 A-325 825 16 49.738 93.258 63.936 0.05 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
246 B 77.206 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.55 0.78 1 40 320 332 126.69 71.01 400 83.824 ok
252 A 24.628 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.35 0.18 1 40 480 1080 351.54 214.2 1200 251.66 ok
253 B 131.144 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.64 1.32 2 70 40 880 332 187.17 87.8 400 86.618 ok

110 240 B 74.535 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.50 0.75 1 40 320 332 126.69 71.01 400 83.824 ok
241 A 278.456 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.97 1.99 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok
246 B 77.206 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.55 0.78 1 40 320 332 126.69 71.01 400 83.824 ok
247 E 11.707 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.24 0.12 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

254 A 379.344 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.41 2.70 3 110 40 3120 1080 636.66 293.3 1200 264.84 ok

255 E 36.139 691 12 6 370 A-325 825 1~ 49.738 93258 63.936 0.73 0.36 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
111 242 E 8.559 691 12 6 370 A-325 825 1~ 49.738 93258 63.936 0.17 0.09 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

243 E 36.384 691 12 6 370 A-325 825 1~ 49.738 93.258 63.936 0.73 0.37 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

247 E 11.707 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.24 0.12 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
256 E 29.151 691 12 6 370 A-325 825 15 49.738 93.258 63.936 0.59 0.29 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

112 248 0 295.702 940 12 7 370 A-325 825 15 49.738 93.258 74.592 5.95 2.97 3 60 40 1120 186 344.873 115.7 245 126.74 1436 398.49 ok
257 0 16.454 940 12 7 370 Al 125 825 1~ 49.n8 93.258 74.592 0.33 0.17 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
262 0 32.456 940 12 7 370 A-325 825 1~ 49.n8 93.258 74.592 0.65 0.33 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
267 H 269.509 1550 12 9 370 A-325 825 1:1 49.738 93.258 95.904 . 5.42 2.71 3 100 40 2160 329 648.878 215.5 405 217.58 2605 722.86 ok

113 249 E 2.427 691 12 6 370 A-325 825 1 49.738 93.258 63.936 0.05 0.02 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok
250 0 181.741 940 12 7 370 A-325 825 1:1 49.738 93.258 74.592 3.65 1.83 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok
257 0 16.454 940 12 7 370 A-325 825 1 49.738 93.258 74.592 0.33 0.17 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
258 0 70.846 940 12 7 370 A-325 825 1 49.738 93.258 74.592 1.42 0.71 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
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268101104.79919401121 7 13701 A-325 1825 11161 49.738 193.258 174.59212.1111.05121 60140 170011861254.153190.561245 1118.36114361398.491 ok

2691E \ 26.470 16911 12 1 6 1 370 1 A-325 I 825 11161 49.738 1 93.258 \63.93610.5310.2711 I 14012401129\123.435148.19\ 180 180.84619601266.4 \ ok

1141 25810 I 70.846 1 940 1 12 1 7 1 370 I A-325 I 825 I 116 1 49.738 \ 93.258 1 74.592 1 1.42 10.711 1 I I 40 I 280 I 186 1163.4331 65.391 245 I 109.97 113861 384.621 ok

25910 1 84.643 I 940 I 12 1 7 I 370 I A-325 1 825 1 116 1 49.738 1 93.258 1 74.592 I 1.70 10.851 1 I I 401 280 \ 1861163.433\65.391 245 1109.97113861384.621 ok

2701E·1 20.668 I 691 1 12 I 6 1 370 I A-325 1 825 1 116 1 49.738 1 93.258 1 63.936 1 0.42 10.21 1 1 I I 40 1 240 1 129 \123.435148.191 180 180.8461 960 1 266.4 1 ok

2711E 124.536 I 691 1 12 I 6 1370 \ A-325 1825 11161 49.738 1 93.258 163.93610.4910.25111 140124011291123.435148.191 180 180.84619601266.41 ok

1151 25110 1 34.427 I 940 1 12 I 7 1 370 1 A-325 I 825 I 116 I 49.738 1 93.258 1 74.592 1 0.69 10.351 1 1 1 40 1 280 I 186 1163.433165.391 245 I 109.9711386\ 384.621 ok

2521A \ 24.628 163531 12 I 12 I 370 I A-325 \ 825 1 119 1 70.138 1 131.5081151.8481 0.35 10.181 1 1 \ 401 480 110801 351.541214.21 1200 1251.661 1 10k

25910 I 84.643 I 940 \ 12 1 7 1 370 I A-325 1 825 1 116 1 49.738 I 93.258 1 74.592 I 1.70 10.851 1 1 1 401 280 1 1861163.433165.391 245 1109.97113861384.621 ok

26018 I 70.582 127161 12 1 8 1 370.1 A-325 1 825 1 116 1 49.738 1 93.258 1 85.2481 1.42 10.71\ 1 1 1 401 320 I 3321 126.69171.011 400 183.8241 1 10k

2721A I 6.028 163531 12 I 12 1 370 1 A-325 1 825 1 119 1 70.138 1 131.508 1151.8481 0.09 10.041 1 1 1 40 1 480 110801 351.54 1214.21 1200 1251.661 I 1 ok

27318 I 17.376 I 2716\ 12 I 8 1 370 1 A-325 1 825 I 116 I 49.738 1 93.258 \ 85.248 1 0.35 10.171 1 1 I 40 1 320 1 332 \ 126.69 171.01\ 400 183.8241 1 \ ok

116\25318 1 131.144127161 12 \ 8 1 370 1 A-325 1 825 1 \16 I 49.738 I 93.258 1 85.2481 2.64 11.32\ 21 701 401 880 1 3321 187.17 1 87.8 I 400 186.6181 1 10k

2541A 1379.34416353112 11213701 A-325 1825 1119\ 70.138 1131.5081151.84815.4112.70131110140 13120\10801636.661293.311200 1264.841 1 10k

26018 \ 70.582 1 27161 12 1 8 1 370 1 A-325 I 825 1 116 1 49.738 1 93.258 1 85.248 I 1.42 10.711 1 1 I 40 1 320 1 332 I 126.69 171.011 400 183.8241 1 I ok

2611 E 1 37.170 I 691 I 12 I 6 I 370 1 A-325 1 825 I 116 1 49.738 1 93.258 1 63.936 1 0.75 10.371 1 1 1 40 1 240 1 129 1123.435148.191 180 I 80.846 1 960 1 266.4 I ok

264IE I 6.540 1 691 I 12 I 6 I 370 1 A-325 1 825 1 116 I 49.738 1 93.258 I 63.9361 0.13 10.071 1 1 1 40 I 240 1 129 1123.435148.191 180 180.8461 960 I 266.4 I ok

2741A \ 496.845163531 12 1 121 370 1 A-325 1 825 I ~9 1 70.138 1131.5081151.84817.0813.54141 11014014440110801779.221332.9112001271.421 1 10k

1171 2551E I 36.139 1 6911 12 1 6 1370 I A-325 I 825 I ~6 I 49.738 1 93.258 163.93610.7310.36111 140 \ 2401129\123.435148.191 180 180.84619601266.41 ok

256IE 1 29.151 I 691 I 12 I 6 1 370 1 A-325 I 825 1 ~6 1 49.738 1 93.258 1 63.936 I 0.59 10.291 1 I 1 401 240 I 1291123.435148.191 180 180.8461 960 I 266.4 I ok

2611E I 37.170 1 691 1 12 1 6 I 370 I A-325 \ 825 1 ~6 I 49.738 I 93.258 I 63.936 1 0.75 10.371 1 1 1 40 1 240 1 129 1123.435148.191 180 180.8461 960 1 266.4 1 ok

2651E 1 3.266 1 691 1 12 I 6 I 370 1 A-325 I 825 1 ~6 I 49.738 1 93.258 I 63.9361 0.07 10.031 1 1 1 401 240 1 1291123.435148.19\ 180 180.8461 9601 266.4 10k

2661E 1 3.986 I 691 1 12 I 6 1 370 1 A-325 I 825 1 ~6 1 49.738 1 93.258 1 63.936 1 0.08 10.041 1 1 1 401 240 I 1291123.435148.191 180 180.8461 9601 266.4 1 ok

118126210 I 32.456 1 940 I 12 1 7 I 370 1 A-325 I 825 1 ~6 1 49.738 1 93.258 1 74.5921 0.65 10.331 1 1 I 401 280 1 1861163.433165.391 245 1109.97113861384.621 ok

263101119.37419401121 7 1370 I A-325 1825 I ~61 49.738 193.258 174.59212.4011.20121 60140170011861254.153190.561245 1118.36114361398.491 ok

27610 1119.0161940 1 12 I 7 1 370 I A-325 1 825 1 ~6 1 49.738 I 93.258 174.59212.3911.20121 60140 170011861254.153190.561 245 1118.36114361398.491 ok

27710 I 32.584 I 940 I 12 I 7 I 370 1 A-325 1 825 I ~6 I 49.738 1 93.258 1 74.592 I 0.66 10.331 1 1 1 40 1 280 1 186 1163.433165.391 245 1109.97113861384.621 ok

1191 2641E I 6.540 I 691 \ 12 I 6 I 370 1 A-325 1 825 I ~6 I 49.738 1 93.258 \ 63.936 1 0.13 10.071 1 1 I 40 1 240 1 129 1123.435148.191 180 I 80.8461 960 1 266.4 1 ok

2651E 1 3.266 1 691 1 12 I 6 1 370 1 A-325 1 825 I ~6 1 49.738 I 93.258 I 63.936 I 0.07 10.031 1 I I 40 \ 240 1 129 1123.435148.191 180 180.8461 9601 266.4 1 ok
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275 E 3.177 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.06 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

282 E 3.931 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

120 266 E 3.986 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

275 E 3.177 691 12 ·6 370 A-325 825 6 49.738 93.258 63.936 0.06 0.03 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

283 E 3.873 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

121 267 H 269.509 1550 12 9 370 A-325 825 6 49.738 93.258 95.904 5.42 2.71 3 100 40 2160 329 648.878 215.5 405 217.58 2605 722.86 ok

2760 119.016 940 12 7 370 A-325 825 6 49.738 93.258 74.592 2.39 1.20 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

278 0 47.991 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.96 0.48 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

284 H 391.188 1550 12 9 370 A-325 825 6 49.738 93.258 95.904 7.87 3.93 4 100 40 3060 329 843.278 269.5 405 235.54 2605 722.86 ok

2850 31.113 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.63 0.31 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

122 2680 104.799 940 12 "7 370 A-325 825 6 49.738 93.258 74.592 2.11 1.05 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

277 0 32.584 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.66 0.33 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

2780 47.991 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.96 0.48 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

2790 28.209 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.57 0.28 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

286 0 131.242 940 12 7 370 A-325 825 6 49.738 93.258 74.592 2.64 1.32 2 60 40 700 186 254.153 90.56 245 118.36 1436 398.49 ok

123 269 E 26.470 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.53 0.27 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

270 E 20.668 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.42 0.21 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

2790 28.209 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.57 0.28 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

2800 43.991 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.88 0.44 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

124 271 E 24.536 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.49 0.25 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok

272 A 6.028 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 0.09 0.04 1 40 480 1080 351.54 214.2 1200 251.66 ok

2800 43.991 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.88 0.44 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

281 B 6.706 271~ 12 8 370 A-325 825 6 49.738 93.258 85.248 0.13 0.07 1 40 320 332 126.69 71.01 400 83.824 ok

287 A 51.933 635[3 12 12 370 A-325 825 9 70.138 131.508 151.848 0.74 0.37 1 40 480 1080 351.54 214.2 1200 251.66 ok

288 B 75.281 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 1.51 0.76 1 40 320 332 126.69 71.01 400 83.824 ok

125 273 B 17.376 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 0.35 0.17 1 40 320 332 126.69 71.01 400 83.824 ok

274 A 496.845 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 7.08 3.54 4 110 40 4440 1080 779.22 332.9 1200 271.42 ok

281 B 6.706 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 0.13 0.07 1 40 320 332 126.69 71.01 400 83.824 ok

289 A 512.089 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 7.30 3.65 4 110 40 4440 1080 779.22 332.9 1200 271.42 ok

126 282 E 3.931 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 48.19 180 80.846 960 266.4 ok ~-0'1
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1271 2841H 1 391.188115501 12 1 9 1 370 1 A-325 1 825 1 1$ 1 49.738 I 93.258 1 95.904 1 7.87 13.931 4 1 1001 40 13060 I 3291843.2781269.51 405 1235.54126051722.86

29010 1 17.621 I 940 I 12 I 7 I 370 I A-325 I 825 1 1$ I 49.738 1 93.258 I 74.592 1 0.35 10.181 1 1 I 40 I 280 I 186 1163.433165.391 245 1 109.97113861384.62

2921H 1 412.897115501 12 1 9 I 370 I A-325 1 825 1 1$ 1 49.738 1 93.258 1 95.904 I 8.30 14.151 5 1 1001 40 139601 32911037.681323.41 405 I 253.5 126051722.86

29310 126.258 I 9401121 7 1370 I A-325 182511$1 49.738 193.258 174.59210.5310.26111 140128011861163.433165.391245 1109.97113861384.62

128128510131.1131940112 I 7 1370 I A-325 182511$1 49.738 193.258 174.59210.6310.31111 140 128011861163.433165.391245 1109.97113861384.62

28610 1131.242 I 940 1 12 1 7 I 370 1 A-325 1 825 1 1$ 1 49.738 I 93.258 I 74.592 1 2.64 11.321 2 1 601 40 I 700 I 1861254.153190.561 245 1118.36114361398.49

Ket.

[27]
ok

ok

ok
ok

ok

ok

ok

29010 1 17.621 1 940 1 12 1 7 1 370 I A-325 I 825 1 1$ I 49.738 1 93.258 I 74.5921 0.35 10.181 1 1 1 401 280 1 1861163.433165.391 245 1109.97113861384.621 ok

29410 I 105.659 I 940 I 12 I 7 I 370 I A-325 1 82~ I 1$ I 49.738 1 93.258 I 74.592 I 2.12 11.061 2 I 601 40 1 700 I 186 1254.153190.561 245 1 118.36114361 398.491 ok
129 ok

ok

2951A 1110.244163531 12 I 12 I 370 I A-325 I 825 I 19 I 70.138 I 131.5081151.8481 1.57 10.791 1 1 I 40 I 480 110801 35'1.54 1214.21 12001251.661 1 10k

29618 1 64.325 127161 12 I 8 1 370 I A-325 1 825 I 1$ 1 49.738 I 93.258 I 85.248 I 1.29 10.651 1 I I 40 I 320 I 332 I 126.69171.011 400 183.8241 I 1 ok
130 ok

ok

29118 1 56.106 127161 12 I 8 I 370 I A-325 1 825 1 1$ 1 49.738 I 93.258 I 85.248 I 1.13 10.561 1 I I 40 I 320 1 3321 126.69171.011 400 183.8241 1 I ok

2971A 1 580.389163531 12 I 12 1 370 I A-325 I 825 1 19 1 70.138 I 131.508 1151.8481 8.27 14.141 5 1 1101 40 15760110801 921.78 1372.41 12001278.01 1 1 1 ok
131 ok

ok

300lH 1429.856115501 12 1 9 1 370 1 A-325 1 825 1 1$ 1 49.738 1 93.258 1 95.904 I 8.64 14.321 5 1 1001 40 139601 32911037.681323.41 405 1 253.5 126051722.861 ok

30110 1 20.506 1 940 I 12 I 7 1 370 1 A-325 I 825 1 1$ 1 49.738 1 93.258 1 74.592 1 0.41 10.21 1 1 1 1 40 1 280 1 186 1163.433165.391 245 1109.97113861384.621 ok

132129310 1 26.258 I 940 I 12 I 7 1 370 I A-325 1 825 1 1$ 1 49.738 I 93.258 1 74.5921 0.53 10.261 1 I I 40 I 280 I 1861163.433165.391 245 1109.97113861384.621 ok

294101105.6591940 112 I 7:1370 I A-325 1825 11$ 1 49.738 193.258 174.59212.1211.06121 60140 170011861254.153190.561245 1118.36114361398.491 ok

29810 I 14.642 1 940 I 12 1 7! 1 370 1 A-325 1 825 I 1$ 1 49.738 1 93.258 1 74.5921 0.29 10.151 1 1 I 40 I 280 1 1861163.433165.391 245 1109.97113861384.621 ok

30210 I 84.024 I 940 I 12 I 7 I 370 I A-325 I 825 1 1$ I 49.738 1 93.258 I 74.5921 1.69 10.841 1 I 1 40 I 280 I 1861163.433165.391 245 1109.97113861384.621 ok

1331 2951A 1110.244163531 12 1 12 1 370 1 A-325 I 825 I 19 1 70.138 I 131.5081151.8481 1.57 10.791 1 I 140 I 480 110801 351.541214.21 12001251.661 I 10k

29918 1 49.143 127161 12 1 8 I 370 I A-325 I 825 1 16 I 49.738 1 93.258 1 85.248 1 0.99 10.491 1 I 1 40 I 320 I 332 I 126.69 171.011400 183.8241 1 1 ok

3031A 1161.491163531 12 1121 370 1 A-325 I 825 1191 70.138 1131.5081151.84812.3011.1512111014011800110801 494.1 1253.8112001258..251 1 10k
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297 A 580.389 6353 12 12 370 A-325 825 H 70.138 131.508 151.848 8.27 4.14 5 110 40 5760 1080 921.78 372.4 1200 278.01 ok

299 8 49.143 2716 12 8 370 A-325 825 1E 49.738 93.258 85.248 0.99 0.49 1 40 320 332 126.69 71.01 400 83.824 ok
305 A 639.186 6353 12 12 370 A-325 825 H 70.138 131.508 151.848 9.11 4.56 5 110 40 5760 1080 921.78 372.4 1200 278.01 ok

135 300 H 429.856 1550 12 9 370 A-325 825 1E 49.738 93.258 95.904 8.64 4.32 5 100 40 3960 329 1037.68 323.4 405 253.5 2605 722.86 ok
306 0 1.146 940 12 7 370 A-325 825 1E 49.738 93.258 74.592 0.02 0.01 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
309 H 426.577 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 8.58 4.29 5 100 40 3960 329 1037.68 323.4 405 253.5 2605 722.86 ok
310 0 5.314 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.11 0.05 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

136 301 0 ·20.506 940 12 7 . 370 A-325 825 16 49.738 93.258 74.592 0.41 0.21 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
302 0 84.024 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.69 0.84 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
306 0 1.146 940 12 7 370 A-S25 825 16 49.738 93.258 74.592 0.02 0.01 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
307 0 11.490 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.23 0.12 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
311 0 67.928 940 12 7 370 A-325 825 1E 49.738 93.258 74.592 1.37 0.68 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

137 303 A 161.491 6353 12 12 370 A-325 825 H 70.138 131.508 151.848 2.30 1.15 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok
307 0 11.490 940 12 7 370 A-325 825 1E 49.738 93.258 74.592 0.23 0.12 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
308 B 41.736 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.84 0.42 1 40 320 332 126.69 71.01 400 83.824 ok
312 A 216.120 6353 12 12 370 A-:!25 825 19 70.138 131.508 151.848 3.08 1.54 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok
313 8 60.805 2716 12 8 370 A-325 825 16 49.738 93258 85.248 1.22 0.61 1 40 320 332 126.69 71.01 400 83.824 ok

138 304 8 56.264 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.13 0.57 1 40 320 332 126.69 71.01 400 83.824 ok
305 A 639.186 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.11 4.56 5 110 40 5760 1080 921.78 372.4 1200 278.01 ok
308 8 41.736 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.84 0.42 1 40 320 332 126.69 71.01 400 83.824 ok
314 A 690.330 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.84 4.92 5 110 40 5760 1080 921.78 372.4 1200 278.01 ok

139 309 H 426.577 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 8.58 4.29 5 100 40 3960 329 1037.68 323.4 405 253.5 2605 722.86 ok
315 0 27.530 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.55 0.28 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
317 H 343.684 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.91 3.45 4 100 40 3060 329 843.278 269.5 405 235.54 2605 722.86 ok
318 0 88.510 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.78 0.89 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

140 310 0 5.314 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.11 0.05 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
311 0 67.928 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.37 0.68 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
312 A 216.120 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.08 1.54 2 110 40 1800 1080 494.1 253.8 1200 258.25 ok
315 0 27.530 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.55 0.28 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
316 8 43.492 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.87 0.44 1 40 320 332 126.69 71.01 400 83.824 ok
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319 A 333.081 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.75 2.37 3 110 40 3120 1080 636.66 293.3 1200 264.84 ok

320 B 45.235 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.91 0.45 1 40 320 332 126.69 71.01 400 83.824 ok
141 313 B 60.805 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.22 .0.61 1 40 320 332 126.69 71.01 400 83.824 ok

314 A 690.330 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.84 4.92 5 110 40 5760 1080 921.78 372.4 1200 278.01 ok
316 B 43.492 2716 12 8 . 370 A-325 825 16 49.738 93.258 85.248 0.87 0.44 1 40 320 332 126.69 71.01 400 83.824 ok
321 A 745.428 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.63 5.31 6 110 40 7080 1080 1064.34 412 1200 284.6 ok

142 317 H 343.684 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.91 3.45 4 100 40 3060 329 843.278 269.5 405 235.54 2605 722.86 ok
322 D 1.997 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.04 0.02 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
324 H 343.986 1550 12 9 370 A·325 825 16 49.738 93.258 95.904 6.92 3.46 4 100 40 3060 329 843.278 269.5 405 235.54 2605 722.86 ok

143 318 D 88.510 940 12 7 370 A-325 825 16 49.738 . 93.258 74.592 1.78 0.89 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok
319 A 333.081 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.75 2.37 3 110 40 3120 1080 636.66 293.3 1200 264.84 ok
322 D 1.997 940 12 7 370

.
A-325 825 16 49.738 93.258 74.592 0.04 0.02 1 40 280 186 163.433 65.39 245 109.97 1386 384.62 ok

323 B 33.645 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.68 0.34 1 40 320 332 126.69 71.01 400 83.824 ok
325 A 388.676 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.54 2.77 3 110 40 3120 1080 636.66 293.3 1200 264.84 ok
326 B 35.083 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.71 0.35 1 40 320 332 126.69 71.01 400 83.824 ok

144 320 B 45.235 2716 12 8 370 A-325 825 ~6 49.738 93.258 85.248 0.91 0.45 1 40 320 332 126.69 71.01 400 83.824 ok
321 A 745.428 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.63 5.31 6 110 40 7080 1080 1064.34 412 1200 284.6 ok
323 B 33.645 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.68 0.34 1 40 320 332 126.69 71.01 400 83.824 ok
327 A 786.097 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.21 5.60 6 110 40 7080 1080 1064.34 412 1200 284.6 ok

145 324 H 343.986 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.92 3.46 4 100 40 3060 329 843.278 269.5 405 235.54 2605 722.86 ok
325 A 388.676 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.54 2.77 3 110 40 3120 1080 636.66 293.3 1200 264.84 ok
328 8 32.520 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.65 0.33 1 40 320 332 126.69 71.01 400 83.824 ok
329 A 582.779 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.31 4.15 5 110 40 5760 1080 921.78 372.4 1200 278.01 ok,
330 B 183.856 2716 12 A-325, 8 370 825 16 49.738 93.258 85.248 3.70 1.85 2 70 40 880 332 187.17 87.8 400 86.618 ok

I 146 326 B 35.083 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 . 0.71 0.35 1 40 320 332 126.69 71.01 400 83.824 ok
327 A 786.097 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.21 5.60 6 110 40 7080 1080 1064.34 412 1200 284.6 ok
328 8 32.520 2716 12 8 370 ' A-325 825 16 49.738 93.258 85.248 0.65 0.33 1 40 320 332 126.69 71.01 400 83.824 ok
331 A 751.916 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.72 5.36 6 110 40 7080 1080 1064.34 412 1200 284.6 ok

147 329 A 582.779 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.31 4.15 5 110 40 5760 1080 921.78 372.4 1200 278.01 ok
332 B 160.290 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.22 1.61 2 70 40 880 332 187.17 87.8 400 86.618 ok
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33418 1 197.737 I 27161 12 1 8 I 370 I A-325 I 825 I 16',1 49.738 I 93.258 I 85.248 I 3.98 11.991 3 I 701 40 11440 I 332 1 247.65 1104.61 400 I 89.4121 I I ok

148 ok

ok

33218 1160.290127161 12 I 8 I 370 I A-325 1 825 I 1611 49.738 I 93.258 185.248 I 3.2211.61121 70140 I 880 I 3321187.17187.8 I 400 186.6181 1 10k

3351A 1581.409163531 12 I 121 370 1 A-325 I 825 I 19 '11 70.138 1131.5081151.84818.2914.14151 11014015760110801921.781372.4112001278.011 I 10k

149 ok

ok

3371A 1204.053163531 12 I 12 I 370 I A-325 I 825 I 1911 70.138 1131.5081151.84812.91 11.4512111014011800110801 494.1 1253.8112001258.251 1 10k

33818 I 208.464 I 27161 12 I 8 I 370 I A-325 I 825 I 1611 49.738 I 93.258 1 85.248 I 4.19 12.101 3 1 701 40 11440 I 3321 247.651104.61 400 189.4121 I 1 ok
150 ok

ok

33618 I 172.792127161 12 I 8 1 370 I A-325 I 825 I 1611 49.738 I 93.258 I 85.248 I 3.47 11.741 2 I 701 40 I 880 I 332 I 187.17 I 87.8 1 400 186.6181 I 10k

3391A 1 396.200 16353 I 12 I 12 I 370 I A-325 I 825 I 19 II 70.138 I 131.508 1151.8481 5.65 I 2.821 3 I 1101 40 I 3120110801 636.66 1293.31 1200 I 264.84 I I I ok

151 ok

ok

3411A 1 10.349 163531 12 I 12 I 370 I A-325 I 825 I 1911 70.138 I 131.5081151.8481 0.15 10.071 1 I I 40 I 480 110801 351.54 1214.21 12001251.66\ I 1 ok

34218 1221.273 I 27161 12 I 8 I 370 I A-325 I 825 I 1611 49.738 J 93.258 I 85.248 I 4.45 12.221 3 I 701 40 11440 I 332 I 247.651104.61 400 189.4121 1 I ok

ok

ok

34018 I 179.555127161 12 1 8 I 370 1 A-325 I 825 I 16 II 49.738 I 93.258 1 85.248 I 3.61 11.811 2 1 701 401 880 I 332 I 187.17 1 87.8 I 400 186.6181 I 10k

3431A 1201.609163531 12 I 12 I 370 I A-325 I 825 I 1911 10.138 1131.5081151.84812.8711.4412 J 11014011800110801 494.1 1253.8112001258.251 1 10k

153 ok

ok

3451C I 12.877 11230 I 12 I 8 -I 370 I A-325 I 410 1 12 I,I 13.904 I 26.070 1 63.936 I 0.93 10.461 1 I I 40 1 320 I 268 I 217.86 I 224 1 320 1189.79120161559.441 ok
1~ ~

ok

34418 I 197.220 I 27161 12 1 8 1 370 I A-325 I 825 I 16 I 49.738 1 93.258 1 85.248 I 3.97 11.981 3 I 701 40 11440 I 332 I 247.65 1104.61 400 189.4121 1 I ok

3461C I 9.719 11230 I 12 I 8 I 370 I A-325 I 410 I 12 I 13.904 I 26.070 I 63.936 I 0.70 10.351 1 I I 40 I 320 I 268 I 217.86 I 224 I 320 1189.79120161559.441 ok

3471C I 6.591 11230 I 12 I 8 I 370 I A-325 I 410 I 12' 13.9041 26.070 I 63.936 I 0.47 10.241 1 I I 40 I 320 I 2681 217.86 I 224 I 320 1189.79120161559.441 ok I N
o

\
i
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Joinl Btg

,j[1]£2] ,l$l )[~~I!!~
155 345 C 12.877 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.93 0.46 1 320 268 217.86 224 320 189.79 2016 559.44

346 C 9.719 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.70 0.35 1 320 268 217.86 224 320 189.79 2016 559.44 ok

348 C 6.4044 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.46 0.23 1 320 268 217.86 224 320 189.79 2016 559.44 ok

349 C 5.8799 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.42 0.21 1 320 268 217.86 224 320 189.79 2016 559.44 ok

1561 347 C 6.5913 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.47 0.24 1 320 268 217.86 224 320 189.79 2016 559.44 ok

348 C 6.404 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.46 0.23 1 320 268 217.86 224 320 189.79 2016 559.44 ok

350 C 7.470 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.54 0.27 1 320 268 217.86 224 320 189.79 2016 559.44 ok

351 C 0.538 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.04 0.02 1 320 268 217.86 224 320 189.79 2016 559.44 ok

157 349 C 5.880 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.42 0.21 1 320 268 217.86 224 320 189.79 2016 559.44 ok

350 C 7.470 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.54 0.27 1 320 268 217.86 224 320 189.79 2016 559.44 ok

352 C 3.253 1230 12 8 370 • A-325 410 13.904 26.070 63.936 0.23 0.12 1 320 268 217.86 224 320 189.79 2016 559.44 ok

1581 351 C 0.538 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.04 0.02 1 320 268 217.86 224 320 189.79 2016 559.44 ok

352 C 3.253 1230 12 8 370 A-325 410 13.904 26.070 63.936 0.23 0.12 1 320 268 217.86 224 320 189.79 2016 559.44 ok

Keterangan:

[1] Titik buhul [16] nI2
[2] Nomer batang [17] np =baut terpasang

[3] Profil terpasang [18] s =jarak antar baut

[4] Nu =gaya batang [19] s' =jarak lubang baut dengan tepi pelat profil

[5] Ag =luas penampang profit (mmI\2) [20] Avg =luas bruto peleleh!:Wl geser

[6] tp =tebal pelat buhul [21] Ant =luas bersih retakan tarik

[7] tf =tebal profil [22] <tITn1 =kekuatan nominal tank pelat profil pelelehan geser-retakan tarik

[8] Fu p =tegangan putus minimum baja profit [23] Ans= luas bersih retakan ges;er

[9] Mutu baut [24] Atg = luas kotor pelelehan ta~k

[10] Fu b =tegangan tarik putus baut [25] <bTn2 = kekuatan nominal tarik pelat profil retakan geser-pelelehan tarik

[11] d =diameter baut [26] An =luas netto profil

[12] <bRn geser = 0,75.0,4.Fub.Ab (kuatgeser rencana baut) [27] <bNn =kuat tarik profil

[13] <bRn tarik =O,75.0,75.Fub.Ab (kuat tarik rencana baut) [28] Nu s <b Nn ; profil aman dipakai

[14] <bRn tumpu =2,4.0,75.db.tp.Fu (kuat tumpu rencana baut)

[15] n =jumlah baut
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TabeI4.7.b Perencanaan Sambungan Baut Kuda-Kud K1"

Nu ~ ff Fu ~ pmc":",":~m~r"j1~~~.~.~+~~P i)~:!~•.•C".:9i~~'I)!iil~~r"lit~t~y; .•,"~~~~.", i::_.
Join Btg Prf ,,""' ..... Fw .... d., ...".,.. ........... 1._ __

(kN) (mm) (mm (Mpa);: (Mpa) (mm) ",,(kN). 0 (Ir.N). (kN) I, .' ..' .' .
[1J [2] (3] [4] (6]< me, [81"'1; [9]> ;[10] iiim[Rliy··--;:;;r."" ; [16] M
1 1 C 3.407 12 8 370 A-325 410 12 3.9039 26,070 63.936 0.25 0.12 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

2 C 5.922 12 8 370 A-325 410 12 3.9039 26,070 63.936 0.43 0.21 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
3 C 7.541 12 8 370 A-325 410 12 3.9039 26,070 63.936 0.54 0.27 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

2 1 C 3.407 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.25 0.12 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

4 C 0.555 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
3 2 C 5.922 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.43 0.21 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

5 C 6.463 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.46 0.23 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
6 C 13.012 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.94 0.47 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
7 C 9.861 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.71 0.35 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

4 3 C 7.541 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.54 0.27 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
4 C 0.555 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
5 C 6.463 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.46 0.23 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
8 C 6.816 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.49 0.25 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

5 6 C 13.012 12 8 370 A-325 410 12 3.9039 26.070 63.936 0.94 0.47 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
9 B 187.139 12 8 370 A-325 825 16 ~9.7376 93258 85.248 3.76 1.88 2 70 40 880 332 187.17 624 400 175.896 ok
10 A 19.204 12 12 370 A-325 825 19 0.1378 131.508 151.848 0.27 0.14 1 40 480 1080 351.54 252 1200 257.958 ok

6 7 C 9.861 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.71 0.35 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
8 C 6.816 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.49 0.25 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
9 B 187.139 12 8 370 A-325 825 16 ~ 9.7376 93.258 85.248 3.76 1.88 2 70 40 880 332 187.17 624 400 175.896 ok
11 B 208.147 12 8 370 A-325 825 16 ~9.7376 93.258 85.248 4.18 2.09 3 70 40 1440 332 247.65 1056 400 247.824 ok
12 A 188.527 12 12 370 A-325 825 19 0.1378 ·31.508 151.848 2.69 1.34 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

7 10 A 19.204 12 12 370 A-325 825 19 0.1378 131.508 151.848 0.27 0.14 2 110 40 1800 1080 494.1 1344 1200 439.776 ok
11 B 208.147 12 8 370 A-325 825 16 ~9.7376 93.258 85.248 4.18 2.09 3 70 40 1440 332 247.65 1056 400 247.824 ok
13 B 170.199 12 8 370 A-325 825 16 ~9.7376 93.258 85.248 3.42 1.71 2 70 40 880 332 187.17 624 400 175.896 ok
14 A 196.366 12 12 370 A-325 825 19 0.1378 131.508 151.848 2.80 1.40 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

8 12 A 188.527 12 12 370 A-325 825 19 10.1378 131508 151.848 2.69 1.34 2 110 40 1800 1080 494.1 1344 1200 439.776 ok
13 B 170.199 12 8 370 A-325 825 16 49.7376 :13.258 85.248 3.42 1.71 2 70 40 880 332 187.17 624 400 175.896 ok
15 B 196.912 12 8 370 A-325 825 16 ~~.7376 :13.258 85.248 3.96 1.98 3 70 40 1440 332 247.65 1056 400 247.824 ok
16 B 371.966 12 8 370 A-325 825 16 4~.7376 :13.258 85.248 7.48 3.74 6 70 40 3120 332 429.09 2352 400 463.608 ok
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TabeI4.7.b Lanjutan

:::r==.:,:.:r:=.:..:..:,::.;~:..=~. ,pTntrk ..pRn tump. n 11/2 lip .SS' .....,...=....:..:.:....y.,;,=.:..:.r.:..:.=.:.:.:......+-..,=..:~=:..:>-=::..:.:..:...-+.....;;.;;.;.,;,;

(kN) (mm) (mm

[13J [14] [15J [16J [17] [18J

196.366 12 370 A-325 825 70.1378 151.848 2.80 1.40 2 110 40

15 18 I 196.912 I 12 I 8 I 370 I A-325 1 825 1 16 I 149.7376 I 93.258 I 85.248 1 3.96 11.981 3 I 70 I 40 1 1440 I 332 I 247.65 I 1056 I 400 I 247.824 I I I ok

17 18 1164.5141 12 1 8 13701 A-325 I 825 1 16 1149.7376 1 93.258 I 85.248 13.31 11.651 2 I 70 1 40 I 880 13321187.171 624 I 400 1175.8961 I 10k

18 IA 1378.2901 12 1 12 \ 370 I A-325 1 825 \ 19 1170.1378 1131.5081 151.848 I 5.3912.701 3 1110 I 40 I 3120 110801636.661243611200 1621.5941 I I ok

10116 18 1371.966 I 12 I 8 I 370 I A-325 I 825 I 16 I 149.7376 1 93.258 I 85.248 1 7.48 13.741 6 I 70 1 40 I 3120 1 332 I 429.091 23521 400 1463.608 I I I ok

17 18 1164.5141 12 I 8 1370 I A-325 I 825 I 16 1149.7376 I 93.258 I 85.248 13.31 11.651 2 I 70 1 40 I 880 13321187.171 624 I 400 1175.8961 I I ok

19 18 1187.6181 12 I 8 I 370 \ A-325 1 825 I 16 1149.7376 I 93.258 1 85.248 I 3.77 11.891 3 I 70 1 40 I 1440 I 332 I 247.65110561 400 1247.8241 I I ok

20 IA 1547.330 \ 12 1 12 \ 370 1 A-325 1 825 \ 19 1170.1378 1131.5081 151.848 1 7.8013.901 4 11101 40 1 4440110801779.221352811200 \ 803.412\ 1 I ok

11118 IA 1378.2901 12 I 12 I 370 I A-325 1 825 I "9 1170.1378 1131.5081 151.848 I 5.3912.70131110 140 13120110801636.6612436112001621.5941 I 10k

19 18 1187.618\ 12 1 8 1 370 I A-325 1 825 1 16 1149.7376 \ 93.258 1 85.248 I 3.77 11.891 3 I 70 1 40 I 1440 I 332 I 247.65110561 400 1247.8241 I I ok

21 \8 1153.2851 12 1 8 1 37() I A-325 I 825 I 16 1149.7376 I 93.258 1 85.248 I 3.0811.541 21 70 \ 40 1 880 13321187.17\ 624 I 400 1175.8961 I I ok

22 IA 1550.3371 12 I 12 I 3701 A-325 1 825 1 19 1170.1378 I 1~1.5081 151.848 1 7.8513.921 4 1110 I 40 1 4440 110801779.221352811200 1803.412 I 1 I ok

12120 IA \ 547.330 \ 12 1 12 1 370 \ A-325 1 825 1 19 1170.1378 11~1.5081 151.848 1 7.8013.901 4 1110 I 40 1 4440 11080\ 779.22\ 3528112001803.412 \ 1 1 ok

21 18 1153.2851 12 I 8 1 3701 A-325 1 825 116 1149.7376 1 93258 I 85.248 I 3.0811.541 2 1 70 1 40 I 880 13321187.171 624 I 400 1175.8961 I I ok

23 18 1175.1181 12 I 8 I 370 I A-325 I 825 I 16 1149.7376 I 93258 I 85.248 I 3.5211.761 2 I 70 I 40 I 880 I 3321187.171 624 I 400 1175.8961 1 I ok

24 IA 1708.7931 12 I 12 I 3701 A-325 1 825 I 19 1170.1378 1131.5081 151.848 110.1115.051 6 1110 I 40 I 7080 1108011064.3157121120011167.051 I I ok

13\22 IA 1550.3371 12 1 12 I 370 1 A-325 1 825 I 19 1170.1378 11~.1.5081 151.848 I 7.85 13.921 4 11101 40 I 4440 110801779.22135281 1200 1803.412 I I I ok

23 18 1175.1181 12 1 8 1370 I A-325 I 825 1 16 1149.7376 I 93258 I 85.248 13.5211.761 2 I 70 I 40 I 880 13321187.17\ 624 I 400 1175.8961 I 10k

25 18 1 31.314 1 12 1 8 1 370 I A-325 I 825 1 16 1149.7376 I 93258 I 85.248 I 0.63 10.311 1 1 I 40 I 320 I 3321 126.691 192 1 400 1 103.9681 I 1 ok

26 IH I 330.2531 12 I 9 1 370 1 A-325 I 825 1 16 1149.7376 1 93258 I 95.904 I 6.64 13.321 4 I 1001 40 I 3060 I 329 I 843.28 I 24841 405 I 972.972 I 26051722.8571 ok

27 IA I 362.7841 12 I 12 I 370 I A-325 I 825 I 19 1170.1378 I 1~1.508 I 151.848 1 5.17 12.591 3 1 110 I 40 I 3120 110801 636.66 I 24361 1200 \ 621.594 I I I ok

14124 IA '708.7931 12 I 12 1 370 I A-325 I 825 1 19 1170.1378 11~1.5081 151.848 110.1115.051 6 1110 I 40 I 7080 1108011064.31571211200 11167.051 I I ok

25 18 1 31.314 I 12 \ 8 1 370 \ A-325 I 825 I 16 1149.7376 I 93258 I 85.248 I 0.63 10.31 I 1 \ I 40 I 320 I 332 1 126.69 1 192 I 400 I 103.968 1 I I ok

28 18 1 33.191 1 12 1 8 I 370 I A-325 I 825 I 16 1149.7376 1 93258 I 85.248 10.67 10.331 1 1 I 40 I 320 I 3321126.691 192 I 400 1103.9681 I I ok

29 IA 1741.3391 12 I 12 1 370 I A-325 I 825 I 19 1170.1378 1131.5081 151.848 110.5715.281 6 1110 I 40 1 7080 1108011064.3157121 120011167.051 1 1 ok

15126 IH I 330.2531 12 1 9 1 370 \ A-325 I 825 1 16 1149.7376 1 93258 I 95.904 I 6.64 13.321 4 1 100 I 40 1 3060 I 329 1 843.281 24841 405 I 972.972 126051722.8571 ok

30 10 1 0.830 1 12 1 7 13701 A-325 I 825 1 16 1149.7376 1 93258 I 74.592 10.0210.011 1 1 1401 280 11861163.431 168 I 245 1144.144113861384.6151 ok

32 H 329.957 12 9 370 A-325 825 16 49.7376 93258 95.904 6.63 3.32 4 100 40 3060 329 843.28 2484 405 972.972 2605 722.857 ok I

1627 A 362.784 12 12 370 A-325 825 19 70.1378 131.508 151.848 5.17 2.59 3 110 40 3120 1080 636.66 2436 1200 621.594 ok 18
28 8 33.191 12 8 370 A-325 825 16 49.7376 93258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.968 ok
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label 4.7.b Lanjutan

,,)1< "'"",~~"" .../ '111 ,:',i~: / iG'iiIi':T'itii;hl CI ~ "'kA" profil
Nu .' tf Fu PnlCO m~.diame~t..jml

Join Btg Prf' ..:: •.• <L ...., ~h""tIFub 1::I::d ~Vn geser .' ..:: ...·-c .' "'III:i'5- ~. 1< 11~:~~¥jJ ~~~iil.i~·<· Ket
",n" / .V, 1'/'" . 1'" • ,"'.. ,

, (kN) (moo) (mm (Mpa) Iii: ii(Mpa) XriJm) , .(kN) «<~'1} ". .

[1] 121 I~} k [4} .•....• If?ln·j[ m', ..... HI'< [9]i,JI[1P}. ,~,> .1151" U6] ~ _ ~ ill _ ...:::::;; '[2"7}

30 0 0.830 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.02 0.01 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

31 B 32.037 12 8 370 A-325 825 16 49.7379 93.258 85.248 0.64 0.32 1 40 320 332 126.69 192 400 103.968 ok

33 0 85.016 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.71 0.85 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

34 A 308.679 12 12 370 A-325 825 19 70.1378 131.508 151.848 4.40 2.20 3 11 r) 40 3120 1080 636.66 2436 1200 621.594 ok

17 29 A 741.339 12 12 370 A-325 825 19 70.1378 131.508 151.848 10.57 5.28 6 11 r) 40 7080 1080 1064.3 5712 1200 1167.05 ok

31 B 32.037 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.64 0.32 1 40 320 332 126.69 192 400 103.968 ok

35 B 44.341 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.89 0.45 1 40 320 332 126.69 192 400 103.968 ok

36 A 701.808 12 12 370 A-325 825 19 70.1378 131.508 151.848 10.01 5.00 5 11':) 40 5760 1080 921.78 4620 1200 985.23 ok

18 32 H 329.957 12 9 370 A-325 825 16 49.7376 93.258 95.904 6.63 3.32 4 10':> 40 3060 329 843.28 2484 405 972.972 2605 722.857 ok

33 0 85.016 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.71 0.85 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

37 0 27.780 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.56 0.28 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

39 H 409.427 12 9 370 A-325 825 16 49.7376 93.258 95.904 8.23 4.12 5 10:> 40 3960 329 1037.7 3240 405 1224.72 2605 722.857 ok

19 34 A 308.679 12 12 370 A-325 825 19 70.1378 131.508 151.848 4.40 2.20 3 11:> 40 3120 1080 636.66 2436 1200 621.594 ok

35 B 44.341 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.89 0.45 1 40 320 332 126.69 192 400 103.968 ok

37 0 27.780 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.56 0.28 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

38 B 40.810 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.82 0.41 1 40 320 332 126.69 192 400 j03.968 ok

40 0 5.806 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.12 0.06 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

41 0 65.249 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.31 0.66 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

42 A 198.762 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.83 1.42 2 40 480 1080 351.54 24 1200 219.996 ok

20 36 A 701.808 12 12 370 A-325 825 19 70.1378 131.508 151.848 10.01 5.00 5 11':> 40 5760 1080 921.78 4620 1200 985.23 ok

38 B 40.810 12 8 370 A-325 825 16 49.7375 93.258 85.248 0.82 0.41 1 40 320 332 126.69 192 400 103.968 ok

43 B 57.593 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.16 0.58 1 40 320 332 126.69 192 400 103.968 ok

44 A 650.220 12 12 370 A-325 825 19 70.1378 131.508 151.848 9.27 4.64 5 11:> 40 5760 1080 921.78 4620 1200 985.23 ok

21 39 H 409.427 12 9 370 A-325 825 16 49.7376 93.258 95.904 8.23 4.12 5 10:> 40 3960 329 1037.7 3240 405 1224.72 2605 722.857 ok
40 0 5.806 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.12 0.06 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
45 0 2.522 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.05 0.03 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
48 H 412.480 12 9 370 A-325 825 16 49.7376 93.258 95.904 8.29 4.15 5 10t) 40 3960 374 1062.7 3240 450 1240.92 2590 718.621 ok

22 41 0 65.249 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.31 0.66 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
45 0 2.522 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.05 0.03 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
46 0 13.239 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.27 0.13 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
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TabeI4.7.b lanjutan

Pmcn mlltU,diamerer"illl/),Jrk b~ut '>.> .' :
i3 L ¢el( r.geser-p.t~rik

Nu tp tf Fup 4J'l:Il lI:k. nil ,,"
Join 819 Prf Mutu baut Foo d .::~r:g~ i:: > :.< :: lx ll~t8;: It -:j: X i'

(kN) (mm) (mm (Mpa) ,.... '.... : (~a) (mm) ::,(kN): ~
: .,..'.....

.'.' (mI'l'l2)

[1] [2] [3] [4]'i> [~)
:.... ...;,;,:"" [9] .'. 110] I'Lj, I'i'f'l:::r: {·(12j.:.;: ;(1~] U.:~ [j:l] [HI] "i :,..",,,,,.,:. M i? i I:':.,

49 0 21.968 12 7 370 A-325 825 1€ ~9.7376 93258 74.592 0.44 0.22 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

50 D 147.469 12 7 370 A-325 825 16 97376 93.258 74.592 2.96 1.48 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

23 42 A 198.762 12 12 370 A-325 825 19 0.1378 131.508 151.848 2.83 1.42 2 110 40 1800 1080 494.1 1344 1200 439.776 ok
43 B 57.593 12 8 370 A-325 1:25 16 9.7376 93.258 85.248 1.16 0.58 1 40 320 332 126.69 192 400 103.968 ok

46 D 13.239 12 7 370 A-325 E·25 16 9.7376 93.258 74.592 0.27 0.13 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

47 8 37.738 12 8 370 A-325 825 16 97376 93.~58 85.248 0.76 0.38 1 40 320 332 126.69 192 400 103.968 ok
51 A 51.123 12 12 370 A-325 825 19 0.1378 1~Uoa 151.848 0.73 0.36 1 40 480 1080 351.54 252 1200 257.958 ok

24 44 A 650.220 12 12 370 A-325 825 19 0.1378 131.508 151.848 9.27 4.64 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
47 B 37.738 12 8 370 A-325 825 16 S.7376 93.258 85.248 0.76 0.38 1 40 320 332 253.38 192 400 103.968 ok
52 B 603.435 12 8 370 A-325 825 16 9.7376 93.258 85.248 12.13 6.07 6 70 40 3120 332 858.18 2352 400 463.608 ok
53 A ·602.877 12 12 370 A-325 825 19 70.1378 131.508 151.848 8.60 4.30 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

25 48 H 412.480 12 9 370 A-325 825 16 49.7376 93.258 95.904 8.29 4.15 5 100 40 3960 329 1037.7 3240 405 1224.72 2605 722.857 ok
49 D 21.968 12 7 370 A-325 825 16 ~S.7376 93.258 74.592 0.44 0.22 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
54 D 13.873 12 7 370 A-325 925 16 149.7376 S3.258 74.592 0.28 0.14 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
56 H 25.301 12 9 370 A-325 E25 13 49.7376 93.258 95.904 0.51 0.25 1 40 360 329 260.08 216 405 217.728 2466 684.315 ok

26 50 D 147.469 12 7 370 A-325 625 15 49.7376 93.258 74.592 2.96 1.48 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok
54 D 13.873 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.28 0.14 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
57 D 25.014 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.50 0.25 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
58 D 100.183 12 7 370 A-325 825 16 4:1.7376 93258 74.592 2.01 1.01 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

27 51 A 51.123 12 12 370 A-325 825 '9 70.1378 131.508 151.848 0.73 0.36 1 40 480 1080 351.54 252 1200 257.958 ok
52 B 603.435 12 8 370 A-325 825 '6 49.7376 93.258 85.248 12.13 6.07 9 70 40 4800 332 610.53 3648 400 679.392 ok
55 B 394.913 12 ·,8 370 A-325 825 16 49.7376 93.258 85.248 7.94 3.97 6 70 40 3120 332 429.09 2352 400 463.608 ok
59 A 100.662 12 12 370 A-325 825 19 70.1378 131.508 151.848 1.44 0.72 1 40 480 1080 351.54 252 1200 257.958 ok

28 53 A 602.877 12 12 370 A-325 ~ 825 19 TJ.1378 131.508 151.848 8.60 4.30 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
55 B 394.913 12 8 370 A-325 ,325 16 49.7376 :J3.258 85.248 7.94 3.97 6 70 40 3120 332 429.09 2352 400 463.608 ok
61 A 549.063 12 12 370 A-325 925 "9 70.1378 131.508 151.848 7.83 3.91 4 110 40 4440 1080 779.22 3528 1200 803.412 ok
68 B 71.067 12 8 370 A-325 625 16 49.7376 93.258 85.248 1.43 0.71 1 40 320 332 126.69 192 400 103.968 ok

29 56 H 25.301 12 9 370 A-325 825 16 49.7376 53.258 95.904 0.51 0.25 1 40 360 329 260.08 216 405 217.728 2466 684.315 ok
57 D 25.014 12 1 310 A-325 825 16 t.9.7376 93.258 74.592 0.50 0.25 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
62 D 15.819 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.32 0.16 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
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TabeI4.7.b Lanjutan

N tp tf F Pmcn mutu,diame:er"jmlh,jrk b ut J.T k J.D_
. U U P 'f n Ir 'flU, tump. 11

Jom Btg Prf Mutu baut Fub d 4>Vn g

(kN) (mm) (mm (Mpa) (Mpa) (mm) (kN (kN) (kN)

[1] [2] [3) [4) [6] [7] [8] [9] f10] {11] 112] ·1131[14],
64 H 374.161 12 9 370 A-325 625 16 49.73 5 93.258 95.904 7.52

30156 10 I 100.1831 12 I 7 I 370 I A-325 1 825 I 16 I 49.73V6 I 93.258 1 74.592 I 2.01 11.011 2 I 601 40 I 700 I 1861254.151 476 I 245 1246.708114361 398.49 I ok

62 10 I 15.619 I 12 1 7 I 370 I A-325 I 825 I 16 1 49.73V6 I 93.258 J 74.592 I 0.32 10.161 1 I I 40 I 280 1 1861163.431 168 I 245 I 144.144113861384.6151 ok

65 10 I 26.126 I 12 1 7 I 370 I A-325 1 825 I 16 I 49.73~6 I 93.258 I 74.592 10.5710.281 1 I I 40 I 280 I 1861163.431 168 1 245 1144.144113861384.6151 ok

66 10 1125.851 1 12 1 7 1 370 1 A-325 I 825 1 16 I 49.73~6 J 93.258 I 74.592 I 2.53 11.27 J 2 1 601 40 1 700 I 186 1 254.15 I 476 1 245 1 246.708 114361 398.49 1ok

31159 IA 1100.6621 12 I 12 1370 I A-325 I 825 I 19 I 70.1378 1131.5081 151.84811.4410.721 1 1 I 40 1 480 110801351.541 252 112001257.9581 I 10k

60 IB I 60.039 I 12 I 8 I 370 I A-325 I 825 'I 16 I 49.7376 I 93.258 I 85248 I 1.21 10.60 I 1 1 I 40 I 320 1 332 I 126.691 192 1 400 I 103.968 I ,I I ok

63 18 1 52.160 I 12 1 8 1 370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 85248 I 1.05 10.521 1 I I 40 1 320 1 332 I 126.69 I 192 1 400 I 103.9681 I I ok

67 IA 1 46.232 I 12 I 12 I 370 I A-325 I 825 I 19 1 70.1378 I 131.508 I 151.848 I 0.66 10.331 1 I I 40 1 480 11080 I 351.54 I 252 I 12001 257.958 I I I ok ,.

32161 IA 1549.0631 12 I 12 1 370 I A-325 1 825 1 19 I 70.1378 1131.5081 151.848 I 7.8313.911 4 1 1101 40 1 444.0 110801779.22135281 12001 803.412 I I I ok

63 18 I 52.160 I 12 1 8 I 370 I A-325 I 825 1 16 I 49.7376 1 93.258 1 815.248 I 1.05 10.521 1 I 1 40 1 320 I 3321126.691 192 1 400 I 103.9681 I I ok

68 18 I 71.067 I 12 I 8 I 370 I A-325 I 825 I 16 I 49.7376 1 93.258 I 815.248 I 1.43 10.711 1 1 I 40 1 320 I 332 1 126.69 I 192 I 400 1 103.9681 I 1 ok

69 IA 1485.1121 12 I 12 I 370 I A-325 I 825 1 19 I 70.1378 I 131.5081 151.848 I 6.9213.461 4 I 1101 40 I 4440 110801779.22135281 1200 1803.4121, 1 1 ok

33170 IE 1 3.944 I 12 I 6 I 370 I A-325 1 825 I 16 I 49.7376 1 93.258 1 63.936 I 0.08 10.041 1 1 1 40 I 240 I 129 I 123.441 144 1 180 1 112.752 I 960 I 266.4 I ok

71 IE I 3.957 1 12 I 6 I 370 1 A-325 I 825 1 16 I 49.7376 1 93.258 I E3.936 I 0.08 10.041 1 I 1 40 J 240 1 129 I 123.441 144 I 180 I 112.7521 960 I 266.4 I ok

34164 IH I 374.161 I 12 1 9 I 370 1 A-325 I 825 I 16 1 49.7376 I 93.258 1 95.904 I 7.52 13.761 4 1 1001 40 1 3060 1 329 1 843.28 I 24841 405 I 972.972126051722.8571 ok

65 10 128.126 1 12 I 7 1370 I A-325 I 825 I 16 1 49.7376 1 93258 1 74.592 J 0.5710.281 1 1 140 I 280 11861163.431 168 I 245 1144.144113861384.6151 ok

72 10 I 48.171 1 12 I 7 I 370 I A-325 1 825 I 16 I 49.7376 1 93.258 I 74.592 I 0.97 10.481 1 I 1 40 I 280 I 1861163.431 168 1 245 I 144.144 113861384.6151 ok

76 10 '113.5211 12 I 7 1370 I A-325 I 825 I 16 I 49.7a76 I 93.258 I 74.592 12.28'11.141 2 I 60140 I 700 11861254.151 476 1 245 1246.708114361398.491 ok

79 IH I 259.241 I 12 I 9 I 370 1 A-325 I 825 I 16 I 49.7~76 1 93.258 I 95.904 1 5.21 12.611 3 1 1001 40 I 2160 I 329 1648.88 1 17281 405 1 721.224 I 26051722.8571 ok

35166 10 1 125.851 1 12 I 7 I 370 I A-325 I 825 I 16 I 49.7~76 I 93.258 1 74.592 I 2.53 11.271 2 I 601 40 1 700 I 186 I 254.151 476 I 245 1 246.708 I 14361 398.49 I ok

72 10 1 48.171 I 12 I 7 I 370 I A-325 I 825 I 16 I 49.7~76 I 93.258 I 74.592 1 0.97 10,481 1 I I 40 1 280 I 1861163.431 168 1 245 1144.144113861384.6151 ok

73 10 1 28.457 I 12 I 7 I 370 J A-325 1 825 I 16 I 49.7~76 1 93.258 I 74.592 10.5710.291 1 I I 40 I 280 I 1861163.431 168 1 245 1144.144113861384.6151 ok

77 10 I 32.025 1 12 1 7 13701 A-325 1 825 I 16 I 49.7~76 1 93.258 I 14.592 10.6410.321 11 1401 280 11861163.431 168 I 245 1144.144113861384.6151 ok

80 10 1 100.000 I 12 I 7 I 370 I A-325 1 825 I 16 1 49.7~76 I 93.258 I 74.592 I 2.01 11.011 2 1 601 40 I 700 I 186 1 254.15 I 476 I 245 I 246.708 J 14361 398.49 1 ok

36173 10 I 28.457 I 12 I 7 I 370 I A-325 I 825 I 16 I 49.7~76 I 93.258 I 74.592 I 0.57 10.291 1 I I 40 J 280 1 1861163.431 168 I 245 I 144.144113861384.6151 ok

74 10 I 43.351 I 12 1 7 I 370 1 A-325 I 825 I 16 I 49.71376 I 93.258 I 74.592 I 0.87 10.441 1 I I 40 I 280 I 186 I 163.431 168 I 245 I 144.144113861384.6151 ok

ok

ok
37167 IA I 46.232 I 12 I 12 I 370 I A-325 I 825 I 19 I 70.11378 1131.5081 151.848 I 0.6610.331 1 I I 40 I 480 110801351.541 252 11200 1257.958/ I 10k
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Nu tp tf Fup " ,tl2, !I: 1~;;I"]'''~~i~I~:~'f~ lim ·'i

Join Btg Prf F~ ... d i !ii~Vn~~
m;~Vt~~t"

}:';:i "'i',. "..' IIi :;" ;i;iii\;\ ,"~',"":,'I'(kN) ,'", (mm) (mm (Mpa) i;:;;:(Mpa)(mm) , I'i eN)ii (kN) ",
r~ "'[::11".. [10] i",,' IIU}> ,'"

I..,.' u,,~ 'UP] [1Ei) l'ir~7)[1) [2] (3) [4}< ,[6] • m "'1':1':)1

68 B 71.067 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.43 0.71 1 40 320 332 126.69 192 400 103.968 ok
74 0 43.351 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.87 0.44 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

75 B 4.831 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.10 0.05 1 40 320 332 126.69 192 400 103.968 ok
83 E 23.494 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.47 0.24 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
84 A 6.564 12 12 370 A-325 925 19 70.1378 131.508 151.848 0.09 0.05 1 40 480 1080 351.54 252 1200 257.958 ok

38 69 A 485.112 12 12 370 A-325 825 19 70.1378 131.508 151.848 6.92 3.46 4 110 40 4440 1080 779.22 3528 1200 803.412 ok
75 B 4.831 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.10 0.05 1 40 320 332 126.69 192 400 103.968 ok
85 B 15.085 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.30 0.15 1 40 320 332 126.69 192 400 103.968 ok
86 A 471.458 12 12 370 A-325 825 19 70.1378 131.508 151.848 6.72 3.36 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

39 70 E 3.944 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
78 E 3.186 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.06 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
87 E 6.576 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.13 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
88 E 3.290 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.07 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

40 71 E 3.957 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
78 E 3.186 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.06 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
89 E 3.997 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 ' 266:4 ok

41 76 0 113.521 12 7 370 A-325 825 16 49.7376 93.258 74.592 2.28 1.14 2 60 40 700 186 254.15 476 245 246.708 1436 1.398.49 ok
77 0 32.025 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.64 0.32 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
90 0 31.865 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.64 0.32 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
91 0 113.899 12 7 370 A-325 825 16 49.7376 93.258 74.592 2.29 1.14 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

42 79 H 259.241 12 9 370 A-325 825 16 49.7376 93.258 95.904 5.21 2.61 3 100 40 2160 329 648.88 1728 405 721.224 2605 722.857 ok
90 0 31.865 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.64 0.32 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
92 0 16.600. 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.33 0.17 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
97 0 284.830 12 7 370 A-325 825 16 49.7376 93.258 74.592 5.73 2.86 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

4380 0 100.000 12 7 370 A-325 825 16 49.7376 93.258 74.592 2.01 1.01 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok
81 E 25.335 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.51 0.25 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
91 0 113.899 12 7 370 A-325 825 16 49.7376 93.258 74.592 2.29 1.14 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok
92 0 16.600 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.33 0.17 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
93 0 67.241 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.35 0.68 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

98 E 2.558 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.05 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
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Tabel4.7.b Lanjutan

Nu tp W'Fup Pmcn mutu,diameter..imlh,jrk paut
oj>Tr. Irk 4lRntump. 1112 s'

Cek p,geser-r.tarik Cek r.geser-p.tarik cek An profil
11 lip S Ket.Join Btg Prf t.'utu baut Fubd4lVn

~m
Avg Ant t/l'[111 AIlS .,4.tg t/l1"1l2 All t/lNIl

·(kN)i. (min1 (~~~) '>i/(M~aj(inlll) i(k
,::-'. '::

(mm) (kN) (kt\l) .... , >. (mm) (mm (mm2) rnm2 (~t\I) , (mm2 ((nrn2) (kN) . (mm2 (kN)

[1] [2] [3] 1<{4] '" . (6) ...........•.',. ·m·. 'liI~l'l" I1P] [1 ~l;', . <[121" "",r~';,' i' [14] (1~] [16] [17] l[1ll] ',{1lSil' [20] l[2.1]l [22]" [2$] [24] [25] [26] (27]

99 0 173.904 12 7 370 A-325 825 16 49. 376 93.258 74.592 3.50 1.75 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

44 82 E 19.801 12 6 370 A-325 825 16 49.1 376 93.258 63.936 0.40 0.20 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

83 E 23.494 12 6 370 A-325 825 16 49.1 376 93.258 63.936 0.47 0.24 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

93 0 67.241 12 7 370 A-325 825 16 49./ 376 93.258 74.592 1.35 0.68 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

94 0 80.182 12 7 370 A-325 825 16 49. 376 93.258 74.592 1.61 0.81 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

45 84 A 6.564 12 12 370 A-325 825 19 70.1 378 131.508 151.848 0.09 0.05 1 40 480 1080 351.54 252 1200 257.958 ok

85 B 15.085 12 8 370 A-325 825 16 49. 376 93.258 85.248 0.30 0.15 1 40 320 332 126.69 192 400 103.968 ok

94 0 80.182 12 7 370 A-325 825 16 49. 376 93258 74.592 1.61 0.81 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

95 B 64.307 12 8 370 A-325 825 16 49. 376 93258 85.248 1.29 0.65 1 40 320 332 126.69 192 400 103.968 ok

100 0 34.391 12 7 370 A-325 825 16 49. 376 93258 74.592 0.69 0.35 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

101 A 24.118 12 12 370 A-325 825 19 70. 378 131.508 151.848 0.34 0.17 1 40 480 1080 351.54 252 1200 257.958 ok

46 86 A 471.458 12 12 370 A-325 825 19 70. 378 131.508 151.848 6.72 3.36 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

87 E 6.576 12 6 370 A-325 825 16 49. 376 93258 63.936 0.13 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

95 B 64.307 12 8 370 A-325 825 16 49. 376 93258 85.248 1.29 0.65 1 40 320 332 126.69 192 400 103.968 ok

96 E 38.126 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.77 0.38 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

102 B 124.493 12 8 370 A-325 825 16 49. 376 93.258 85.248 2.50 1.25 2 70 40 880 332 187.17 624 400 175.896 ok

103 A 360.254 12 12 370 A-325 825 19 70. 378 131.508 151.848 5.14 2.57 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

47 88 E 3.290 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.07 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

89 E 3.997 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

96 E 38.126 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.77 0.38 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

104 E 36.594 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.74 0.37 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

105 E 29.375 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.59 0.30 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

48 97 0 284.830 12 7 370 A-325 825 16 49. 376 93258 74.592 5.73 2.86 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

98 E 2.558 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.05 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

106 E 2.944 12 6 370 A-325 825 16 49. 376 93258 63.936 0.06 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

110 0 284.199 12 7 370 A-325 825 16 49. 376 93258 74.592 5.71 2.86 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

49 99 0 173.904 12 7 370 A-325 825 16 49. 376 93258 74.592 3.50 1.75 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

I 106 E 2.944 12 6 370 A-325 825 16 49. 376 93258 63.936 0.06 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

111 E 6.345 12 6 370 A-325 825 16 49. 376 93258 63.936 0.13 0.06 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

112 0 178.460 12 7 370 A-325 825 16 49. 376 93258 74.592 3.59 1.79 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

I

I

--_ .._-_.-----

·l ._--- ----'--_ .

>-'

N
00



----- -.

TabeI4.7.b lanjutan

i'i Nu tp, Fu Pmcnmutu,dlameter..jmh,jrkbaut <jITnlrk.pRntum; .~. nil _~"I.ekAnprOfil
••• . ....'Hi:;; t P Mutu baut Fub d I<jlVn geser .... . P i;.(

I•. '{ (kN)· (mm) ll~ (Mpa) (Mpa) (mm)', (kN) (kN) < (kN) <i

[1] [21 [311i[4J I[~J ,' •• i.e [7] [8J [9] [10] [111'; • [121.;ir~[j§]~i161
50100 D 34.391 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.69 0.35 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

107 E 2.341 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.05 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

113 D 38.350 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.77 0.39 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

114 E 3.902 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

51 101 A 24.118 12 12 370 A-325 825 19 70.1378 131.508 151.848 0.34 0.17 1 40 480 1080 351.54 252 1200 257.958 ok

102 B 124.493 12 8 370 A-325 825 16 49.7376 93.258 85.248 2.50 1.25 2 70 40 880 332 187.17 624 400 175.896 ok

107 E 2.341 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.05 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

108 B 72.432 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.46 0.73 1 40 320 332 126.69 192 400 103.968 ok

115 D 52.604 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.06 0.53 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

116 A 49.927 12 12 370 A-325 825 19 70.1378 131.508 151.848 0.71 0.36 1 40 480 1080 351.54 252 1200 257.958 ok

52103 A 360.254 12 12 370 A-325 825 19 70.1378 131.508 151.848 5.14 2.57 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

104 E 36.594 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.74 0.37 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

108 B 72.432 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.46 0.73 1 40 320 332 126.69 192 400 103.968 ok

109 E 12.739 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.26 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

117 B 69.742 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.40 0.70 1 40 320 332 126.69 192 400 103.968 ok

118 A 263.422 12 12 370 A-325 825 19 70.1378 131.508 151.848 3.76 1.88 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

53 105 E 29.375 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.59 0.30 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

109 E 12.739 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.26 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

119 E 9.904 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.20 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

120 E 37.838 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.76 0.38 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

54110 D 284.199 12 7 370 A-325 825 16 49.7376 93.258 74.592 5.71 2.86 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

111 E 6.345 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.13 0.06 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

121 E 5.254 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.11 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

125 D 279.670 12 7 370 A-325 825 16 49.7376 93.258 74.592 5.62 2.81 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

55112 D 178.460 12 7 370 A-325 825 16 49.7376 93.258 74.592 3.59 1.79 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

121 E 5.254 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.11 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

126 E 10.104 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.20 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

127 D 194.400 12 7 370 A-325 825 16 49.7376 93.258 74.592 3.91 1.95 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

56 113 D 38.350 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.77 0.39 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

122 E 3.803 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

.......
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Tabel4.7.b Lanjutan
Cek r.geser-p.tarik cek An profil
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[1S1' [16 till (18}.'(23]·.·"[24] [25] {26]. (27]

93.258 74.592 0.44 1 40 245 144.144 1386 384.615 ok

129IE I 5.691 I 12 I 6 I 370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 63.936 \ 0.11 \ 0.06\ 1 \ \ 40 \ 240 \ 129 \ 123.44 1 144 I 180 1 112.752 I 960 I 266.4 1 ok

5711141E I 3.902 1 12 I 6 1 3701 A-325 I 825 I 16 I 49.7376 I 93.258 I 63.936 I 0.08 10.041 1 I I 40 1 240 I 129 I 123.441 144 I 180 1 112.7521 960 I 266.4 I ok

11510 I 52.604 1 12 I 7 1 370 1 A-325 I 825 I 16 I 49.7376 1 93.258 1 74.592 1 1.06 10.531 1 1 I 40 1 280 1 186 I 163.431 168 I 245 I 144.144113861384.6151 ok

122IE I 3.803 I 12 I 6 I 370 1 A-325 I 825 I 16 I 49.7376 I 93.258 1 63.936 1 0.08 10.041 1 1 I 40 I 240 I 129 I 123.441 144 1 180 I 112.752 I 960 I 266.4 I ok

130 10 1 48.647 1 12 I 7 1 3701 A-325 I 825 I 16 1 49.7376 I 93.258 1 74.592 1 0.9810.491 1 1 1 40 I 280 I 186 1163.431 168 1 245 I 144.144113861384.6151 ok

5811161A I 49.927 I 12 I 12 I 370 I A-325 1 825 1 19 I 70.1378 1131.5081 151.848 I 0.71 10.361 1 1 1 40 I 480 110801351.541 252 I 12001257.9581 I I ok

11718 I 69.742 I 12 I 8 I 370 I A-325 1 825 I 16 I 49.7376 1 93.258 1 85.248 I 1.40 10.70 I 1 I I 40 1 320 1 332 I 126.69 I 192 I 400 1 103.968 1 1 1 ok

12318 I 60.017 I 12 1 8 I 370 I A-325 1 825 1 16 1 49.7376 I 93.258 I 85248 I 1.21 10.601 1 1 1 40 I 320 1 332 1 126.691 192 I 400 1 103.968 I I 1 ok

1311A I 117.5851 12 \ 12 I 3701 A-325 1 825 I 19 I 70.1378 1131.5081 151.848 I 1.68 10.841 1 1 1 40 1 480 110801351.541 252 I 12001257.9581 1 I ok

5911181A 1263.4221 12 I 12 I 3701 A-325 I 825 I 19 I 70.1378 1131.5081 151.848 I 3.7611.881 2 I 1101 401 1800110801 494.1 1134411200 1439.7761 1 I ok

1191E 1 9.904 I 12 I 6 1 3701 A-325 I 825 1 16 I 49.7376 I 93.258 1 63.936 1 0.20 \ 0.101 1 I 1 40 I 240 I 129 I 123.441 144 I 180 I 112.7521 960 I 266.4 1 ok

12318 I 60.017 1 12 I 8 1 370 1 A-325 1 825 1 16 I 49.7376 1 93.258 I 85.248 I 1.21 10.60 I 1 I 1 40 I 320 1 332 I 126.691 192 1 400 1 103.9681 1 I ok

1241E I 2.656 I 12 I 6 1370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 63.936 10.0510.031 1 I I 40 I 240 1 1291123.44\ 144 \ 180 1 112.7521 9601 266.4 10k

13218 1 64.240 I 12 I 8 1 370 I A-325 I 825 I 16 I 49.73761 93.258 1 85.248 1 1.29 10.651 1 I 1 40 1 320 I 332 I 126.691 192 1 400 1 103.9681 1 1 ok

1331A 1195.7531 12 I 12 1 3701 A-325 1 825 \ 19 1 70.1378 1131.5081 151.848 1 2.7911.401 2 1 1101 40 I 1800110801 494.1 11344112001439.7761 1 1 ok

601120 IE 1 37.838 1 12 I 6 I 370 I A-325 I 825 I 16 I 49.7376 1 93.258 I 63.936 1 0.76 10.381 1 I I 40 1 240 1 129 I 123.44 1 144 1 180 I 112.752 1 960 1 266.4 I ok

1241E 1 2.656 1 12 1 6 I 370 I A-325 I 825 1 16 1 49.7376 1 93.258 I 63.936 I 0.0510.031 1 I 1 40 I 240 I 1291123.441 144 1 180 I 112.752 I 960 I 266.4 1 ok

134IE 1 8.743 1 12 1 6 I 370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 63.936 I 0.18"10.091 1 1 1 40 1 240 I 1291123.441 144 I 180 I 112.7521 960 1 266.4 I ok

1351E 1 30.119 I 12 I 6 1 370 I A-325 I 825 I 16 I 49.7376 1 93.258 I 63.936 I 0.61 10.30 \ 1 I I 40 I 240 I 129 I 123.44 I 144 1 180 1 112.752 I 960 I 266.4 I ok

611125\0 \279.670 I 12 \ 7 \ 370 \ A-325 \ 825 I 16 \ 49.7376 \ 93.258 \ 74.592 \ 5.6212.811 3 I 601 40 \ 1120 I 186 I 344.871 784 1 245 1349.272114361 398.49 I ok

1261E I 10.104 112 \ 6 13701 A-325 1825 116 I 49.73761 93.258 I 63.936 10.2010.10\ 1 I 140 \ 240 11291123.4411441180 1112.7521 960 1266.4 10k

136IE I 7.331 I 12 I 6 I 370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 63.936 I 0.15 10.071 1 I I 40 I 240 1 129 I 123.441 144 1 180 1 112.752 I 960 1 266.4 I ok

14010 1271.5291 12 I 7 1370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 74.592 15.4612.7313 I 60140 I 112011861344.871 784 1 245 1349.272114361398.491 ok

62112710 I 186.538 I 12 1 7 I 370 I A-325 1 825 I 16 1 49.7376 I 93.258 I 74.592 I 3.7511.881 2 1 601 40 I 700 I 186 I 254.151 476 I 245 1 246.708114361 398.49 I ok

136IE I 7.331 1 12 I 6 I 370 I A-325 1 825 1 16 1 49.7376 1 93.258 1 63.936 1 0.15 10.071 1 I I 40 1 240 1 1291123.441 144 1 180 1 112.7521 960 I 266.4 1 ok

141 IE I 13.441 I 12 I 6 1 370 I A-325 I 825 1 16 I 49.7376 I 93.258 I 63.936 10.27 10.141 1 I 1 40 I 240 I 1291123.44\ 144 1 180 I 112.7521 960 I 266.4 I ok

142\0 I 197.845\ 12 \ 7 \ 370 \ A-325 \ 825 I 16 I 49.7376 1 93.258 I 74.592 I 3.98 11.991 2 I 60\ 40 I 700 I 186 I 254.151 476 I 245 I 246.708 114361 398.49 1 ok

63112810 I 44.162 I 12 I 7 I 370 I A-325 1 825 I 16 I 49.7376 1 93.258 I 74.592 I 0.89 10.441 1 I I 40 I 280 I 1861163.431 168 I 245 \ 144.144113861384.615\ ok

1371E 1 5.190 I 12 I 6 I 370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 63.936 I 0.10 10.051 1 I I 40 I 240 I 129 I 123.441 144 I 180 I 112.752 I 960 I 266.4 I ok
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143 D 51.889 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.04 0.52 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

144 E 7.571 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.15 0.08 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

64129 E 5.691 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.11 0.06 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

130 D 48.647 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.98 0.49 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

137 E 5.190 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

145 D 43.223 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.87 0.43 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

65131 A 112.463 12 12 370 A-325 825 19 70.1378 131.508 151.848 1.60 0.80 1 40 480 1080 351.54 252 1200 257.958 ok

132 B 64.240 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.29 0.65 1 40 320 332 126.69 192 400 103.968 ok

138 B 57.971 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.17 0.58 1 40 320 332 126.69 192 400 103.968 ok

146 A 171.924 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.45 1.23 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

66133 A 195.753 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.79 1.40 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

134 E 8.743 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.18 0.09 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

138 B 57.971 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.17 0.58 1 40 320 332 126.69 192 400 103.968 ok

139 E 13.296 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.27 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

147 B 66.525 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.34 0.67 1 40 320 332 126.69 192 400 103.968 ok

148 A 142.417 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.03 1.02 2 110 40 1800 1080 494.1 1344 1200' 439.776 ok

67 135 E 30.119 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.61 0.30 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

139 E 13.296 12 6 370 A-325 825 16 49.7376 93258 63.936 027 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

149 E 11.507 12 6 370 A-325 825 16 49.7376 93258 63.936 023 0.12 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

150 E 18.775 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.38 0.19 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

68 140 D 271.529 12 7 370 A-325 825 16 49.7376 93.258 74.592 5.46 2.73 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

141 E 13.441 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.27 0.14 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

1.51 E '26.122 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.53 0.26 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

158 E 63.279 12 6 370 A-325 825 16 49.7376 93.258 63.936 1.27 0.64 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

173 D 209.178 12 7 370 A-325 825 16 49.7376 S3.258 74.592 4.21 2.10 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

69 142 D 197.845 12 7 370 A-325 825 16 49.7376 93.258 74.592 3.98 1.99 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

143 D 51.889 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.04 0.52 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

151 E 26.122 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.53 0.26 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

152 D 23.766 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.48 0.24 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
159 E 63.162 12 6 370 A-325 825 16 49.7376 93.258 63.936 1.27 0.63 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
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160 E 15.972 12 6 370 A-325 825 16 49.7 76 93.258 63.936 0.32 0.16 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

174 0 91.635 12 7 370 A-325 825 16 49.7 76 93.258 74.592 1.84 0.92 1 40 280 186 163.43 168 245 144.144 t386 384.615 ok

70 144 E 7.571 12 6 370 A-325 825 16 49.7 76 93.258 63.936 0.15 0.08 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

145 0 43.223 12 7 370 A-325 825 16 49.7 76 93.258 74.592 0.87 0.43 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

152 0 23.766 12 7 370 A-325 825 16 49.7~76 93.258 74.592 0.48 0.24 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

153 0 53.935 12 7 370 A-325 825 16 49.7 76 93.258 74.592 1.08 0.54 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

161 E 15.312 12 6 370 A-325 825 16 49.7H6 93.258 63.936 0.31 0.15 t 40 240 129 123.44 144 180 112.752 960 266.4 ok

162 E 0.975 12 6 370 A-325 825 16 49.7 76 93.258 63.936 0.02 0.01 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

175 E 43.213 12 6 370 A-325 825 16 49.7 76 93.258 63.936 0.87 0.43 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

71 153 0 53.935 12 7 370 A-325 825 i6 49.7.:76 93.258 74.592 1.08 0.54 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

154 0 48.586 12 7 370 A-325 825 16 49.7 76 93.258 74.592 0.98 0.49 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

163 E 0.950 12 6 370 A-325 825 16 49.7'76 93.258 63.936 0.02 0.01 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

164 E 10.003 12 6 370 A-325 825 16 49.7.76 93.258 63.936 0.20 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

176 E 7.854 12 6 370 A-325 825 16 49.7 76 93.258 63.936 0.16 0.08 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

72154 0 48.586 12 7 370 A-325 825 16 49.7~76 93.258 74.592 0.98 0.49 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

155 0 59213 12 7 370 A-325 825 16 49.7 iT6 93.258 74.592 1.19 0.60 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

165 E 10294 12 6 370 A-325 825 16 49.7~176 93.258 63.936 0.21 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

166 E 5.028 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

In E 4.712 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.09 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

73146 A 171.924 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.45 1.23 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

147 B 66.525 12 8 370 A-325 825 16 49.73176 93.258 85.248 1.34 0.67 1 40 320 332 126.69 192 400 103.968 ok

155 0 59.213 12 7 370 A-325 825 16 49.73 76 93.258 74.592 1.19 0.60 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

156 B 69.161 12 8 370 A-325 825 16 49.73 6 93.258 85.248 1.39 0.70 1 40 320 332 126.69 192 400 103.968 ok

167 E 5.058 12 6 370 A-325 825 16 49.73 76 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

168 A 144.991 12 12 370 A-325 825 19 70.13 178 131.508 151.848 2.07 1.03 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

178 E 75.154 12 6 370 A-325 825 16 49.73 6 93.258 63.936 1.51 0.76 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

74148 A 142.417 12 12 370 A-325 825 19 70.13 8 131.508 151.848 2.03 1.02 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

149 E 11.507 12 6 370 A-325 825 16 49.736 93.258 63.936 0.23 0.12 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

156 B 69.161 12 8 370 A-325 825 15 49.73 6 93.258 85.248 1.39 0.70 1 40 320 332 126.69 192 400 103.968 ok

157 E 13.441 12 6 370 A-325 825 16 49.73 6 93.258 63.936 0.27 0.14 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
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169 B 56.578 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.14 0.57 1 40 320 332 126.69 192 400 103.968 ok

170 A 115.296 12 12 370 A-325 825 19 70.1378 131.508 151.848 1.64 0.82 1 40 480 1080 351.54 252 1200 257.958 ok

75 150 E 26.122 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.53 0.26 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

157 E 13.441 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.27 0.14 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

171 E 23.187 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.47 0.23 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

172 E 1.512 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.03 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

76 158 E 63.279 12 6 370 A-325 825 16 49.7376 93.258 63.936 1.27 0.64 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
159 E 63.162 12 6 370 A-325 825 16 49.7376 93.258 63.936 1.27 0.63 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
181 E 63.279 12 6 370 A-325 825 16 49.7376 93.258 63.936 1.27 0.64 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
182 E 63.162 12 6 370 A-325 825 16 49.7376 93.258 63.936 1.27 0.63 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

-
825 16 93.258 63.936 0.16 112.752 960 266.4 ok77 160 E 15.972 12 6 370 A-325 49.7376 0.32 1 40 240 129 123.44 144 180

161 E 15.312 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.31 0.15 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
183 E 15.359 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.31 0.15 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

184 E 15.962 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.32 0.16 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
78 162 E 0.975 12 6 370 A-325 825 16 .49.7376 93.258 63.936 0.02 0.01 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

163 E 0.950 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.02 0.01 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
185 E 0.899 12 6 370 A-325 . 825 16 49.7376 93.258 63.936 0.02 0.01 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

186 E 1.027 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.02 0.01 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

79 164 E 10.003 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.20 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
165 E 10.294 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.21 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
187 E 9.867 12 6 370 A-325 82~, 16 49.7376 93.258 63.936 0.20 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
188 E 10.429 12 6 370 A-325 82e 16 49.7376 93.258 63.936 0.21 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

80 166 E 5.028 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
167 E 5.058 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
189 E 5.097 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
190 E 4.986 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

81 168 A 144.991 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.07 1.03 2 11o 40 1800 1080 494.1 1344 1200 439.776 ok
169 B 56.578 12 8 370 A-325 825 16 1.9.7376 93.258 85.248 1.14 0.57 1 40 320 332 126.69 192 400 103.968 ok
179 B 26.261 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.53 0.26 1 40 320 332 126.69 192 400 103.968 ok
191 A 145.270 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.07 1.04 2 11 o 40 1800 1080 494.1 1344 1200 439.776 ok
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192 B 56.049 12 8 370 A-325 825 16 49. 376 93.258 85.248 1.13 0.56 1 40 320 332 126.69 192 400 103.968 ok

82170 A 115.296 12 12 370 A-325 825 19 70. 37B 131.508 151.848 1.64 0.82 1 40 480 1080 351.54 252 1200 257.958 ok

171 E 23.187 12 6 370 A-325 825 16 49. 375 93.258 63.936 0.47 0.23 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

179 B 26.261 12 8 370 A-325 825 16 49. 7376 93.258 85.248 0.53 0.26 1 40 320 332 126.69 192 400 103.968 ok

180 E 4.596 12 6 370 A-325 825 16 49.17376 93258 63.936 0.09 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

193 A 115.576 12 12 370 A-325 825 19 70.1378 131.508 151.848 1.65 0.82 1 40 480 1080 351.54 252 1200 257.958 ok

194 E 23.341 12 6 370 A-325 825 16 49h76 93.258 63.936 0.47 0.23 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

83172 E 1.512 12 6 370 A-325 825 16 49 rT376 93.258 63.936 0.03 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

180 E 4.596 12 6 370 A-325 825 16 49 7376 93.258 63.936 0.09 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

195 E 1.512 12 6 370 A-325 825 16 49 7376 93.258 63.936 0.03 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

84 173 0 209.178 12 7 370 A-325 825 16 49 7376 93.258 74.592 4.21 2.10 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

181 E 63.279 12 6 370 A-325 825 16 49 7376 93.258 63.936 127 0.64 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

196 E 26.058 12 6 370 A-325 825 16 43 73;6 93.258 63.936 0.52 0.26 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

203 0 271.529 12 7 370 A-325 825 16 49 73;6 93.258 74.592 5.46 2.73 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

204 E 13.640 12 6 370 A-325 825 16 49 73;6 93.258 63.936 0.27 0.14 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

85174 0 91.635 12 7 370 A-325 825 16 49 7376 93.258 74.592 1.84 0.92 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

182 E 63.162 12 6 370 A-325 825 16 49 7376 93.258 63.936 1.27 0.63 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

183 E 15.359 12 6 370 A-325 825 16 49 7376 93.258 63.936 0.31 0.15 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

196 E 26.058 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.52 0.26 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

197 0 23.389 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.47 0.24 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

205 0 197.845 12 7 370 A-325 825 16 49.7376 93258 74.592 3.98 1.99 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

206 0 51.254 12 7 370 A-325 825 16 49.7376 93258 74.592 1.03 0.52 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
86 175 E 43.213 12 6 370 A-325 825 16 45 .7376 93.258 63.936 0.87 0.43 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

184 E 15.962 12 6 370 A-325 825 16 45 .7376 93.25!l 63.936 0.32 0.16 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

185 E 0.899 12 6 370 A-325 825 16 4c.7376 93.258 63.936 0.02 0.01 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

197 0 23.389 12 7 370 A-325 825 16 45 .7376 93.258 74.592 0.47 0.24 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

198 0 53.935 12 7 370 A-325 825 16 45 .7376 93.258 74.592 1.08 0.54 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

207 E 7.156 12 6 370 A-325 825 16 4C .7376 93.258 63.936 0.14 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

208 0 43.013 12 7 370 A-325 825 16 ~f .7376 93.258 74.592 0.86 0.43 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

87176 E 7.854 12 6 370 A-325 825 16 45 .7376 93.258 63.936 0.16 0.08 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
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129 1 123.44 144 I 180 1 112.752\ 960 I 266.4 1 ok

A.i. I Ket.

1(27]

63.936 1 0.0293.258
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12

Nu

1.027

1,(kN)·

1861E

Joinl Btg 1Prl

1871E 9.867 12 1 6 1 370 I A-325 1 825 I 16 I 149.7376 93.258 63.936 1 0.20 0.101 1 I 1 40 1 240 I 129 1 123.44 144 I 180 1 112.752 1 960 I 266.4 I ok

19810

19910

881177 IE

1881E

1891E

53.935

48.586

4.712

10.429

5,097

12 1 7 I 370 1 A-325 1 825 1 16 I 1,49.7376

12 1 7 1 370 1 A-325 1 825 1 16 I ~9.7376

12 I 6 1 370 I A-325 1 825 1 16 1 ~9.7376

12 I 6 1 370 I A-325 1 825 I 16 I ~9.7376

12 1 6 I 370 I A-325 1 825 I 16 I ~9.7376

93.258

93.258

93.258

93.258

93.258

74.592 I 1.08

74.592 1 0.98

63.936 I 0.09

63.936 \ 0.21

63.936 I 0.10

0.541 1 I 1 40 1 280 1 186 1 163.43

0.49\ 1 I 1 40 I 280 1 186 I 163.43

0.051 1 1 1 40 1 240 I 129 \ 123.44

0.101 1 1 140 1 240 11291123.44

0.051 1 I I 40 I 240 I 129 1 123.44

1681 245 1144.144113861384.6151 ok

168 I 245 1 144.144113861384.6151 ok

144 1 180 \ 112.7521 960 I 266.4 I ok

144 I 180 1 112.7521 960 I 266.4 I ok

144 1 180 1 112.752\ 960 I 266.4 1 ok

19910

20010

891178 IE

1901E

191 IA

48.586

58.818

75.154

4.986

145.270

12 1 7 \ 370 1 A-325 I 825 1 16 1 149.7376

12 1 7 I 370 I A-325 1 825 1 16 I ~9.7376

12 I 6 1 370 I A-325 I 825 I 16 I ~9.7376

12 I 6 I 370 I A-325 I 825 1 16 1~9.7376

12 I 12 1 370 1 A-325 I 825 I 19 1 170.1378

93.258

93.258

93.258

93.258

131.508

74.592 1 0.98

74.592 I 1.18

63.936 I 1.51

63.936 1 0.10

151.848 1 2.07

0.491 1 1 1 40 1 280 1 186 1 163.43

0.591 1 I I 40 1 280 1 186 I 163.43

0.761 1 I I 40 I 240 I 1291123.44

0.051 1 1 I 40 I 240 I 129 I 123.44

1.04 I 2 1 1101 40 1 1800 110801 494.1

168 1 245 1144.144113861384.6151 ok

168 I 245 I 144.144 113861384.6151 ok

144 1 180 1 112.7521 960 I 266.4 1 ok

144 I 180 1112.752 I 960 1 266.4 1 ok

13441 1200 I 439.776 I 1 I ok

200 ID 58.818 12 1 7 I 370 I A-325 I 825 I 16 1 ~9.7376 93.258 74.592 I 1.18 0.591 1 1 I 40 1 280 1 1861163.43 1681 245 1144.144113861384.6151 ok

201 IB

2091A

68.515

171.924

12 1 8 1 370 I A-325 I 825 I 16 1 ~9.7376

12 1 12 1 370 1 A-325 1 825 I 19 I 70.1378

93.258

131.508

85.248 I 1.38

151.848 I 2.45

0.691 1 I I 40 I 320 I 332 1 126.69

1.2312111014011800110801494.1

192 1 400 I 103.968 I 1 I ok

13441 1200 I 439.7761 I I ok

210lB 66.525 12 1 8 I 370 1 A-325 1 825 I 16 I .9.7376 93.258 85.248 1 1.34 0.671 1 I I 40 1 320 1 332 "126.69 192 I 400 1 103.968 \ 1 1 ok

9011921B 56.049 12 1 8 1 370 1 A-325 1 825 I 16 I .9.7376 93.258 85.248 I 1.13 0.561 1 I I 40 I 320 1 332 I 126.69 192 1 400 I 103.968 I I I ok

1931A 115.576 12 1 12 1 370 I A-325 \ 825 I 19 I 70.1378 131.508 151.848 I 1.65 0.821 1 1 1 40 1 480 110801351.54 252 I 1200 I 257.958 1 I I ok

2011B 68.515 12 I 8 I 370 1 A-325 I 825 1 16 I 49.7376 93.258 85.248 1 1.38 0.691 1 I I 40 1 320 1 332 I 126.69 192 I 400 1 103.968 \ I 1 ok

202 IE 13.441 12 I 6 I 370 1 A-325 1 825 I 16 1 49.7376 93.258 63.936 I 0.27 0.141 1 I 1 40 I 240 11291123.44 144 I 180 \ 112.752 1 960 I 266.4 I ok

211 IA 142.975 12 I 12 1 370 I A-325 I 825 I 19 I 70.1378 131.508 151.848 I 2.04 1.021 2 I 1101 40 1 1800110801 494.1 13441 12001 439.776 I I I ok

2121E 11.291 _,12 1 6 I 370 1 A-325 1 825 I 16 I 49.7376 93.258 63.936 I 0.23 0.11 I 1 I I 40 I 240 I 129 1 123.44 144 1 180 I 112.752\ 960 I 266.4 I ok

911194lE 23.341 12 I 6 I 370 1 A-325 I 825 1 16 I 49.7376 93.258 63.936 1 0.47 0.231 1 I I 40 I 240 1 129 1 123.44 144 1 180 I 112.7521 960 I 266.4 I ok

1951E 1.512 12 I 6 1 370 I A-325 1 825 I 16 1 49.7376 93.258 63.936 I 0.03 0.021 1 I 1 40 I 240 I 129 I 123.44 144 I 180 I 112.752 I 960 I 266.4 I ok

202 IE 13.441 12 I 6 I 370 I A-325 I 825 1 16 1 49.7376 93.258 63.936 I 0.27 0.141 1 I I 40 I 240 I 129 1 123.44 144 1 180 I 112.752\ 960 I 266.4 I ok

213\E

92120310

2141E

21810

18.775

271.529

7.524

279.670

12 1 6 I 370 1 A-325 I 825 1 16 I 49.7376

12 I 7 I 370 I A-325 1 825 1 16 I 49.7376

12 1 6 I 370 I A-325 I 825 1 16 1 49.7376

12 I 7 I 370 I A-325 I 825 I 16 1 49.7376

93.258

93.258

93.258

93.258

63.936 I 0.38

74.592 1 5.46

63.936 I 0.15

74.592 I 5.62

0.19 1 1 1 1 40 1 240 1 129 I 123.44

2.73131 601401112011861344.87

0.081 1 I I 40 I 240 I 129 I 123.44

2.811 3 1 601 40 I 1120 11861344.87

144 I 180 I 112.752 I 960 I 266.4 I ok

784 1 245 I 349.272 114361 398.49 I ok

144 1 180 I 112.752 I 960 1 266.4 I ok

784 I 245 I 349.272 I 14361 398.49 I ok w
VI

2191E 10.280 12 I 6 1 370 I A-325 I 825 I 16 I 49.7376 93.258 63.936 I 0.21 0.10111 140 I 240 11291123.44 144 1 180 1 112.752 I 960 I 266.4 I ok
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93 204E 13.640 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.27 0.14 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

2050 197.845 12 7 370 A-325 825 16 49. 376 93.258 74.592 3.98 1.99 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

214 E 7.524 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.15 0.08 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

2200 186.538 12 7 370 A-325 825 16 49. 376 93.258 74.592 3.75 1.88 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

94 2060 51.254 12 7 370 A-325 825 16 49. 376 93.258 74.592 1.03 0.52 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

1JJ7 E 7.156 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.14 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

215 E 4.871 12 6 370 A-325 825 16 ,49. 376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

221 0 43.897 12 7 370 A-325 825 16 49. 376 93.258 74.592 0.88 0.44 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

95 1JJ80 43.013 12 7 370 A-325 825 16 49.~ 376 93.258 74.592 0.86 0.43 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

215 E 4.871 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.10 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

222E 5.271 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.11 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

2230 48.230 12 7 370 A-325 825 16 49. 376 93.258 74.592 0.97 0.48 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

96 1JJ9A 171.924 12 12 370 A-325 825 19 70. 378 131.508 151.848 2.45 1.23 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

216 B 57.971 12 8 370 A-325 825 16 49. 376 93.258 85.248 1.17 0.58 1 40 320 332 126.69 192 400 103.968 ok

224 A 112.463 12 12 370 A-325 825 19 70. 378 131.508 151.848 1.60 0.80 1 40 480 1080 351.54 252 1200 257.958 ok

225 B 64.240 12 8 370 A-325 825 16 49. 376 93.258 85.248 1.29 0.65 1 40 320 332 126.69 192 400 103.968 ok

97 210 B 66.525 12 8 370 A-325 825 16 49. 376 93.258 85.248 1.34 0.67 1 40 320 332 126.69 192 400 103.968 ok

211 A 142.975 12 12 370 A-325 825 19 70. 378 131.508 151.848 2.04 1.02 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

216 B 57.971 12 8 370 A-325 825 16 49. 376, 93.258 85.248 1.17 0.58 1 40 320 332 126.69 192 400 103.968 ok

217 E 12.958 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.26 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

226 A 196.312 12 12 370 A-325 825 19 70. 378 131.508 151.848 2.80 1.40 2 110 40 1800 1080 494.1 1344 1200 439.776 ok
227 E 8.528 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.17 0.09 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

98 212 E 11.291 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.23 0.11 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

213 E 18.775 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.38 0.19 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

217 E 12.958 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.26 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

228 E 30.242 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.61 0.30 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

99 218 0 279.670 12 7 370 A-325 825 16 49. 376 93.258 74.592 5.62 2.81 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

229 E 5.444 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.11 0.05 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

233 0 284.199 12 7 370 A-325 825 16 49. 376 93.258 74.592 5.71 2.86 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok

234 E 6.521 12 6 370 A-325 825 16 49. 376 93.258 63.936 0.13 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
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22010 I 186.538 I 12 I 7

2291E 1 5.444 1 12 I 6

23510 1 178A60 I 12 I 7

1011221 10 1 43.897 1 12 I 7

222IE I 5.271 I 12 I 6

231 IB 1 60.017 I 12 I 8

23610 \ 38.454 1 12 I 7

102122310 I 48.230 I 12 I 7

230 IE 1 3A84 I 12 I 6

2371E I 3.488 I 12 I 6

23810 1 51.817 1 12 I 7

10312241A I 112.4631 12 1 12

231 18 1 60.017 1 12 I 8

2391A \ 48.579 I 12 I 12

240lB 1 69.742 I 12 I 8

104122518 1 64.240 I 12 I 8

2261A I 196.312 I 12 I 12

23118 1 60.017 1 12 I 8

2321E 12.572 112\ 6

241 IA 1 263.981 I 12 1 12

242 IE I 9.975 I 12 I 6

10512271E I 8.528 I 12 I 6

228 IE I 30.242 I 12 I 6

2321E I 2.572 I 12 I 6

2431E I 37.961 1 12 I 6

370 I A-325 I 825 I 16 1149.7376 1 93.258 1 74.592 I 3.75 11.881 2 I 601 40 I 700 I 186 1 254.151 476 I 245 I 246.708 114361 398.49 I ok

3701 A-325 18251161149.7376\ 93.258 163.936 10.1110.05111 1401240 11291123.44114411801112.7521960 I 266A 10k

370 I A-325 I 825 1 16 1149.7376 I 93.258 1 74.592 I 3.59 11.791 2 1 601 40 I 700 1 186 1254.151 476 I 245 I 246.708 114361 398.49 I ok

370 I A-325 1 825 1 16 II 49.7376 I 93.258 1 74.592 1 0.88 \ OA41 1 I I 40 1 280 1 186 1 163.43 1 168 1 245 1 144.144 11386 I 384.6151 ok

370 I A-325 I 825 I 16 1149.7376 1 93.258 1 63.936 1 0.11 10.05\ 1 1 I 40 I 240 I 1291123.441 144 I 180 1112.7521 960 1 266.4 I ok

370 I A-325 I 825 1 16 1149.7376 I 93.258 1 85.248 \ 1.21 10.601 1 1 1 40 \ 320 I 332 1 126.69 1 192 I 400 I 103.968 I I 1 ok

370 I A-325 I 825 1 16 \ \49.7376 \ 93.258 I 74.592 I 0.77 10.391 1 I I 40 I 280 I 186 I 163.43 \ 168 I 245 I 144.144113861384.615\ ok

370 1 A-325 1 825 1 16 1149.7376 I 93.258 1 74.592 1 0.97 10.481 1 I 1 40 1 280 I 1861 163.431 168 I 245 I 144.144113861384.6151 ok

370 I A-325 I 825 I 16 1149.7376 1 93.258 I 63.936 I 0.0710.041 1 I I 40 1 240 1 1291123.441 144 1 180 1112.7521 960 1 266.4 1 ok

370 I A-325 I 825 I 16 1149.7376 1 93.258 I 63.936 1 0.0710.041 1 I 1 40 1 240 I 1291123.441 144 I 180 1112.7521 960 1 266.4 I ok

370 1 A-325 1 825 I 16 1149.7376 1 93.258 \ 74.592 I 1.04 10.521 1 1 1 40 I 280 1 186 I 163.431 168 I 245 1 144.144113861384.6151 ok

3701 A-325 1 825 1 19 1170.1378 1 131.5081 151.848 1 1.60 10.80\ 1 I I 40 I 480 110801351.541 252 \1200 1257.958\ I I ok

370 I A-325 \ 825 I 16 1149.7376 I 93.258 I 85.248 I 1.21 10.60 I 1 1 1 40 I 320 I 332 I 126.691 192 I 400 I 103.968 1 I I ok

370 I A-325 I 825 I 19 11,70.1378 I 131.508 I 151.848 I 0.69 10.35\ 1 I I 40 1 480 11080\ 351.54\ 252 \1200 1257.958 I I I ok

370 I A-325 \ 825 I 16 1 149.7376 I 93.258 I 85.248 I 1.40 I 0.70 I 1 I I 40 I 320' I 332 1 126.69 I 192 I 400 I 103.968 1 1 I ok

370 I A-325 1 825 1 16 I 149.7376 I 93.258 I 85.248 1 1.29 10.651 1 1 1 40 I· 320 1 332 1 126.69 I 192 1 400 I 103.968 I 1 I ok

370 I A-325 1 825 I 19 1170.1378 I 131.508 \ 151.848 1 2.80 11.401 2 1 1101 40 I 1800 110801· 494.1 113441 12001439.776 I 1 1 ok

370 I A-325 1 825 1 16 1149.7376 I 93.258 I 85.248 11.21 1Q.601 1 I 140 1 320 13321126.69" 192 I 400 1103.9681 I 10k

370 I A-325 1 825 I 16 I 149.7376 1 93.256 I 63.936 1 0.05 10.03 \ 1 I I 40 I 240 I 129 I 123.44 I 144 I 180 I 112.752 I 960 I 266.4 I ok

370 I A-325 I 825 1 19 1170.1378 1131.5081 151.848 I 3.7611.88121 140 I 480 \10801351.541 24 112001219.9961 I 10k

370 I A-325 I 825 I 16 I 1,49.7376 I 93.258 1 63.936 I 0.20 10.101 1 I 1 40 1 240 1 1291123.441 144 I 180 1112.7521 960 1 266.4 I ok

3701 A-325 I 825 I 16 I 149.7376 I 93.258 I 63.936 10.1710.091 1 1 1 40 I 240 I 1291123.441 144 I 180 1112.7521 960 I 266.4 I ok

370 I A-325 1 825 I 16 1 '~9.7376 I 93.258 I 63.936 I 0.61 10.30 I 1 I I 40 1 240 1 129 I 123.44 I 144 1 180 1 112.752 1 960 I 266.4 I ok

370 I A-325 I 825 I 16 1 ~9.7376 I 93.258 I 63.936 1 0.0510.031 1 I I 40 1 240 I 1291123.441 144 1 180 1112.7521 960 I 266.4 1 ok

3701 A-325 I 825 I 16 I 149.7376 I 93.258 I 63.936 1 0.76 10.381 1 1 1 40 1 240 I 1291123.441 144 I 180 1112.7521 960 I 266.4 1 ok

370 I A-325 1 825 I 16 I ~9.7376 1 93258 1 74.592 I 5.73 12.86\ 3 I 601 40 I 1120 I 186 I 344.87 I 784 I 245 1 349.272 114361 398.49 1 ok

370 I A-325 I 825 I 16 1149.7376 I 93.258 I 74.592 15.71 12.86\ 31 60140 1112011861344.871 784 \ 245 1349.272\14361398.49\ ok

370 1 A-325 I 825 I 16 I ~9.7376 I 93.258 I 63.936 I 0.05 10.021 1 I 1 40 1 240 I 129 I 123.44 1 144 I 180 1 112.752 I 960 I 266.4 1 ok

106123310 1 284.199 I 12 1 7

2441E I 3.137 I 12 I 6

24810 I 284.830 I 12 I 7

2491E I 2.336 1 12 I 6

370 I A-325 I 825 I 16 I ~9.7376 I 93.258 I 63.936 I 0.06 10.031 1 1 I 40 I 240 I 1291123.441 144 I 180 I 112.7521 960 I 266.4 ok ,.....
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TabeI4.7.b Lanjulan

i:~' ••.• ~ Y ~.L.II.~¢'~r.ges~f-p.tarik"<Cek An profil ,

joi~ iiil
Pmcn mutu,dianeler"jml "jrk baut "

, ..~. iff Nu tp 'tf. Fup 4JTnrrk 4JRntump. n nl2. lip
!~.<:~t$:ii .i jiii~~ ¢J!fnjj::·i.,IS~tMutubaut Fub d 4>Vn geser IY, ,.<.,. .",

·····(kN) (mm) (mm (Mpa) (Mpal (mm) . (kN) (kN) (kN) . 1> ;:";:,,.,. (mm2) Nr (mm2 (kN)< .1«
[1] [2] [3] . [4] [6] r [7J [8] [9] [10] [11] (12) [13] [14) [15) [16] [1.7] [18] <' ,,< ]gj 1221 .[~9l:.' ~41/i[45] /.(26) ••'." [?n
107 234 E 6.521 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.13 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

235 0 178.460 12 7 370 A-325 825 16 49.7376 93.258 74.592 3.59 1.79 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

244 E 3.137 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.06 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

250 0 173.904 12 7 370 A-325 825 16 49.7376 93.258 74.592 3.50 1.75 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

108 236 0 38.454 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.77 0.39 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

237 E 3.488 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.07 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

245 E 2.020 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.04 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

251 0 34.866 12 7 370 A-325 82!: 16 49.7376 93.258 74.592 0.70 0.35 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

109 238 0 51.817 12 7 370 A-325 82!: 16 49.7376 93.258 74.592 1.04 0.52 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

239 A 48.579 12 12 370 A-325 82!: 19 70.1378 131.508 151.848 0.69 0.35 1 40 480 1080 351.54 252 1200 257.958 ok

245 E 2.020 12 6 370 A-325 82!: 16 49.7376 93.258 63.936 0.04 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

246 B 72.432 12 8 370 A-325 82!: 16 49.7376 93.258 85.248 1.46 0.73 1 40 320 332 126.69 192 400 103.968 ok

252 A 19.893 12 12 370 A-325 82e 19 70.1378 13, .508 151.848 0.28 0.14 1 40 480 1080 351.54 252 1200 257.958 ok

253 B 124.375 12 8 370 A-325 82~ 16 49.7376 93.258 85.248 2.50 1.25 2 70 40 880 332 187.17 624 400 175.896 ok

110 240 B 69.742 12 8 370 A-325 82!: 16 49.7376 93.258 85.248 1.40 0.70 1 40 320 332 126.69 192 400 103.968 ok

241 A 263.981 12 12 370 A-325 82!: 19 70.1378 13' .508 151.848 3.76 1.88 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

246 B 72.432 12 8 370 A-325 . 825 16 49.7376 93.258 85.248 1.46 0.73 1 40 320 332 126.69 192 400 103.968 ok

247 E 12.934 12 6 370 A-325 825· 16 49.7376 93.258 63.936 0.26 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

254 A 360.813 12 12 370 A-325 825 19 70.1378 131.508 151.848 5.14 2.57 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

255 E 36.576 12 6 370 A-325 . 825 16 49.7376 93.258 63.936 0.74 0.37 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

111 242 E 9.975 12 6 370 A-325 825 16 49.7376 93.258 . 63.936 0.20 0.10 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

243 E 37.961 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.76 0.38 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

247 E 12.934 12 6 370 A-325 825· 16 49.7376 93.258 63.936 0.26 0.13 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
256 E 29.499 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.59 0.30 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

112 248 0 284.830 12 7 370 A-325 825 16 49.7376 93.258 74.592 5.73 2.86 3 60 40 1120 186 344.87 784 245 349.272 1436 398.49 ok
257 0 15.963 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.32 0.16 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
262 0 31.698 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.64 0.32 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
267 H 259.241 12 9 370 A-325 82!: 16 49.7376 93.258 95.904 5.21 2.61 3 100 40 2160 329 648.88 1728 405 721.224 2605 722.857 ok

113 249 E 2.336 12 6 370 A-325 82!: 16 49.7376 93.258 63.936 0.05 0.02 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
250 0 173.904 12 7 370 A-325 825 16 49.7376 93.258 74.592 3.50 1.75 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok
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Tabel4.7.b Lanjutan

• Nu tp tf Fup Pmcn mutu,diameer"jmlh,jrld aut 4lTn trk 4lRn tump. II nl2 lip S ..~Icekp.geser-r,..1:il~k) •
JOI1 Btg PJf Mutu baut Fub d~Vn~egef .•. •·.·.rtvg~t .

Ii) {2] [3] (:>.. ~i67) i(~m (Mpa) <'tSl (~:;l) (~;) (kt ) ,~: ~~:: ..•.. [1.w [15] [i61.~~~<~;; ~i1':)72~: liln!
257 D 15.963 12 7 370 A-325 825 16 49.7 76 93.258 74.592 0.32 0.16 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

258 D 67.241 12 7 370 A-325 825 16 49.7~76 93258 74.592 1.35 0.68 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

263 D 114.066 12 7 370 A-325 825 16 49.7 75 93.258 /4.592 2.29 1.15 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

268 D 100.000 12 7 370 A-325 825 16 49.7~75 g~.258 74.592 2.01 1.01 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

269 E 25.003 12 6 370 A-325 825 16 49.7~75 93.258 63.936 0.50 0.25 1 40 240 129 123.44 144 180 -'12.752 960 266.4 ok

114258 D 67.241 12 7 370 A-325 825 16 49.7~75 93.258 74.592 1.35 0.68 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

259 D 80.182 12 7 370 A-325 825 16 49.7~75 93.258 74.592 1.61 0.81 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

270 E 19.537 12 6 370 A-325 825 16 49.7~76 93.258 63.936 0.39 0.20 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

271 E 23.183 12 6 370 A-325 825 16 49.7~76 93.258 63.936 0.47 0.23 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

115251 D 34.866 12 7 370 A-325 825 16 49.7~i6 93.258 74.592 0.70 0.35 1 40 280 186,163.43 168 245 144.144 1386 384.615 ok

252 A 19.893 12 12 370 A-325 825 19 70.1~78 131.508 151.848 0.28 0.14 1 40 480 1080 351.54 252 1200 257.958 ok

259 D 80.182 12 7 370 A-325 825 16 49.7376 93.258 74.592 1.61 0.81 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

260 B 64.307 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.29 0.65 1 40 320 332 126.69 192 400 103.968 ok

272 A 3.013 12 12 370 A-325 825 19 70.1378 131.508 151.848 0.04 0.02 1 40 480 1080 351.54 252 1200 257.958 ok

273 B 15.085 12 8 370 A-325 825 16 49.7376 93.256 85.248 0.30 0.15 1 40 320 332 126.69 192 400 103.968 ok

116253 B 124.375 12 8 370 A-325 825 16 49.7376 93256 85.248 2.50 1.25 2 70 40 880 332 187.17 624 400 175.896 ok

254 A 360.813 12 12 370 A-325 825 19 70.1378 131.~03 151.848 5.14 2.57 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

260 B 64.307 12 8 370 A-325 825 16 49.7376 93258 85.248 1.29 0.65 1 40 320 332 126.69 192 400 103.968 ok

261 E 37.918 12 6 370 A-325 825 16 49./376 93.258 63.936 0.76' 0.38 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

264 E 6.576 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.13 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

274 A 472.017 12 12 370 A-325 825 19 70.1378 131.50B 151.848 6.73 3.36 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

117 255 E 36.576 12 6 370 A-325 825 16 49./376 93.258 63.936 0.74 0.37 1 4() 240 129 123.44 144 180 112.752 960 266.4 ok

256 E 29.499 12 6 370 A-325 825 16 49./376 93.258 63.936 0.59 0.30 1 4() 240 129 123.44 144 180 112.752 960 266.4 ok

261 E 37.918 12 6 370 A-325 825 16 49./376 93.258 63.936 0.76 0.38 1 4() 240 129 123.44 144 180 112.752 960 266.4 ok

265 E 3.296 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.07 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

266 E 3.995 12 6 370 A-325 825 16 49./376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

118262 D 31.698 12 7 370 A-325 825 16 49./376 93.258 74.592 0.64 0.32 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

263 D 114.066 12 7 370 A-325 825 16 49./376 93.258 74.592 2.29 1.15 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

276 D 113.688 12 7 370 A-325 825 16 49./376 93.258 74.592 2.29 1.14 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

277 0 31.858 12 7 370 A-325 825 16 49./376 93.258 74.592 0.64 0.32 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
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TabeI4.7.b Lanjutan

Pmcn mutu,diameter"jmlh jrk baut
,

!~';r~;r~$<~':liti~ .,. q¢~~Hptdfii:' '"
" Nu tp tf Fup <tTn trk <j>Rntump. nl2 t1

(

I~Jir
n

',,"AhI1JIV I

c~
Btg Pr:f Mutu baut Fub d Vngeser

> c,ii', c(i iCC" ."" liiC,(kN
(kN) (mm) (mm (Mpa) (Mpa) (m-n) (kN) (kN) (kN) Ii

[1S} .' ~~t [~~j'iii;:~111 [2] [3] [4] ,',"", [6] [7] [S] [9] [1'3] [11] "' [12] [13], ,[14] [15] [1§] [1l] 1,:l?l1
119 264 E 6.576 12 6 370 A-325 825 15 49.737 6 93.258 63.936 0.13 0.07 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

265 E 3.296 12 6 370 A-325 825 15 49.7376 93258 63.936 0.07 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

275 E 3.187 12 6 370 A-325 825 15 49.7376 93.258 63.936 0.06 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

282 E 3.943 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

120 266 E 3.995 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

275 E 3.187 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.06 0.03 1 40 240 129 123.44 144 180 112.752 960 266.4 ok

283 E 3.883 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.08 0.04 1 40 240 129 123.44 144 180 112.752 960 266.4 . ok

121 267 H 259241 12 9 370 A-325 825 16 49.7376 93.258 95.904 5.21 2.61 3 100 40 2160 329 648.88 1728 405 721.224 2605 722.857 ok

276 0 113.688 12 7 370 A-325 825 16 49.7376 93.258 74.592 2.29 1.14 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

278 0 47.835 12 7 370 A-325 825 16 49.7376 . 93.258 74.592 0.96 0.48 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

284 H 374.161 12 9 370 A-325 825 16 49.7376 93.258 95.904 7.52 3.76 4 100 40 3060 329 843.28 2484 405 972.972 2605 722.857 ok
285 0 28.126 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.57 0.28 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

122 268 0 100.000 12 7 370 A-325 825 16 49.7376 93.258 74.592 2.01 1.01 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok
277 0 31.858 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.64 0.32 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

278 0 47.835 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.96 0.48 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

279 0 28.457 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.57 0.29 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

286 0 125.851 12 7 370 A-325 825 16 49.7376 93.258 74.592 2.53 1.27 2 60 40 700 186 254.15 476 245 246.708 1436 398.49 ok

123 269 E 25.003 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.50 0.25 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
270 E 19.537 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.39 0.20 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
279 0 28.457 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.57 0.29 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
280 0 43.076 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.87 0.43 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

124 271 E 23.183 12 6 370 A-325 825 16 49.7376 93.258 63.936 0.47 0.23 1 40 240 129 123.44 144 180 112.752 960 266.4 ok
272 A 3.013 12 12 370 A-325 825 19 70.1378 131.508 151.848 0.04 0.02 1 40 480 1080 351.54 252 1200 257.958 ok
280 0 43.076 12 7 370 A-325 825 16 49.7376 93258 74.592 0.87 0.43 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
281 B 4.831 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.10 0.05 1 40 320 332 126.69 192 400 103.968 ok
287 A 41.876 12 12 370 A-325 825 19 70.1378 131.508 151.848 0.60 0.30 1 40 480 1080 351.54 252 1200 257.958 ok
288 B 70.542 12 8 370 A-325 825 16 49.7376 93.258 85.248 1.42 0.71 1 40 320 332 126.69 192 400 103.968 ok

125 273 B 15.085 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.30 0.15 1 40 320 332 126.69 192 400 103.968 ok
274 A 472.017 12 12 370 A-325 825 19 70.1378 131.508 151.848 6.73 3.36 4 110 40 4440 1080 779.22 3528 1200 803.412 ok
281 B 4.831 12 8 370 A-325 825 16 49.7376 93.258 85.248 0.10 0.05 1 40 320 332 126.69 192 400 103.968 ok
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Tabel4.7.b lanjutan

,~ ,",_ ......tp ;tf,;f=l!p'~fI1cnlJ1utu,diameter,,jmlh,.;k b¥ 4JTn Irk 4lRn lump. r nJt~p.s .... < Celt p.geser-r.tarik Cek r.geser-p.tarik cek An profil I
l~c':'~,cJ:~il~rfli ;:N••.~.. ....,.'. ;:Fubd 4lVogeser ..' .:.:<>.'>.4V{.>~t.tT~l A~s Atg ¢IT>>2 An ¢INn Ket.
+/l<td\(mm} (mm (MPiiI)"(Mpa)(rnl1l) ..... (kN)I; ". (kN) (kN) '. .... (mm) .cmllll(mm2) mm2;(kN) (mm2 (11'111'12) (kN) (11'111'12 (kN)
mil !Im pI 1ii";:I,"'''' i •.QiCd, ~.,< 7r'~'i.i(~:.$]' {1~j,t:111(1·$l ...taQll'''r''''~1 :.{i~k [Z3]i(24) [25] [26] r[27]

289 A 485.112 12 12 370 A-325 825 19 70.13 8 131.508 151.848 6.92 3.46 4 110 40 4440 1080 779.22 3528 1200 803.412 I ok

1261282IE I 3.943 I 12 1 6 1370 I A-325 1 825 I 16 I 49.7376 I 93,258 I 63.936 10.0810.0411 I 140 I 240 11291123.441 144 1 180 1112.7521 960 I 266.4 10k

283IE I 3.883 1 12 I 6 I 370 I A-325 I 825 I 16 I 49.7376 I 93.258 I 63.936 I 0.08 10.041 1 I 1 40 I 240 1 129 I 123.44 I 144 I 180 I 112.752 I 960 I 266.4 I ok

1271284IH I 374.161 I 12 I 9 I 370 I A-325 I 825 I 16 I 49.73t6 I 93.258 I 95.304 I 7.52 13.761 4 I 1001 40 I 3060 1 329 I 843.281 24841 405 1 972.972126051722.8571 ok

29010 I 15.819 I 12 I 7 1370 I A-325 I 825 I 16 1 49.7376 1 93.258 I 74.592 10.3210.161 1 I 1401 280 11861163.431 168 I 245 1144.144113861384.6151 ok

292IH I 394.9131 12 I 9 1 370 I A-325 1 825 I 16 I 49.7376 1 93.258 I 95.904 I 7.94 13.971 4 1 1001 40 1 3060 1 329 I 843,28 I 2484 I 405 I 972.972126051722.8571 ok

29310 I 25.128 I 12 1 7 1370 I A-325 I 825 I 16 1 49.73~6 / 93.258 / 74.592 10.51 10.251 1 / / 40/ 280 11861163.431 168 I 245 1144.144113861384.6151 ok

128128510 1 28.126 1 12 1 7 1 370 1 A-325 1 825 I 16 1 49.73~6 / 93.258 I 74.592 I 0.57 / 0.281 1 / / 40 / 280 / 186 1 163.43 I 168 I 245 I 144.144 113861384.6151 ok

28610 1125.8511 12 I 7 1 3701 A-325 1 825 I 16 1 49.7376 1 93.258 I 74.592 12.5311.271 2 I 601 40 I 700 I 1861254.151 476 I 245 1246.708114361398.491 ok

29010 I 15.819 I 12 1 7 1370 I A-325 I 825 I 16 1 49.7376 / 93.258 I 74.592 10.3210.161 1 I /40 I 280 /1861163.431 168 I 245 1144.144113861384.6151 ok

29410 1102.723 J 12 J 7 J 3701 A-325 1 825 1 16 1 49.7376 I 93.258 / 74.592 12.0711.03/ 2 / 601 40 I 700 I 1861254.151 476 I 245 1246.708114361398.49 I ok

12912871A 1 41.876 1 12 J 12 1 3701 A-325 1 825 I 19 1 70.1378 1131.5081 151.848 I 0.60 10.301 1 I 1 40 1 480 110801351.541 252 I 1200 1257.9581 1 I ok

29118 I 52.160 1 12 I 8 1 370 1 A-325 1 825 1 16 1 49.7376 1 93.258 1 85.248 1 1.05 10.521 1 1 1 40 I 320 I 332 I 126.69 I 192 I 400 I 103.968 1 I 1 ok

:295IA 1 95.789 1 12 1 12 1 3701 A-325 I 825 I 19 I 70.1378 1131.5081 151.848 1 1.3710.681 1 1 1 401 480 110801351.541 252 1 12001257.9581 1 10k

29618 1 59.541 1 12 1 8 1 370 1 A-325 1 825 1 16 1 49.7376 1 93.258 I 85.248 I 1.20 I 0.60 I 1 I I 40 I 320 I 332 I 126.69 I 192 I 400 I 103.968 I I 1 ok

130128818 I 70.542 I 12 1 8 I 370 1 A-325 1 825 1 16 1 49.7376 1 93.258 I 85.248 I 1.42 10.711 1 I I 40 I 320 I 332 I 126.691 192 I 400 I 103.968 I 1 I ok

289IA 1485.1121 12 1 12 1 3701 A-325 1 825 I 19 I 70.1378 I 131.5081 151.848 I 6.9213.461 4 I 1101 40 1 4440110801779.22135281 12001 803.4121 I I ok

29118 1 52.160 1 12 I 8 I 370 I A-325 J 825 1 16 1 49.7376 1 93.258 1 85248 1 1.0510.521 1 1 1 40 1 320 1 3321126.691 192 I 400 1 103.9681 1 1 ok

2971A 1 549.0631 12 I 12 ~ 370 1 A-325 1 825 1 19 1 70.1378 1 131.508 1 151.848 1 7.83 '13.911 4 I 1101 40 1 4440 110801 779.22 135281 12001 803.412 1 1 1 ok

1311292IH I 394.913 1 12 1 9 1 370 I A-325 1 825 I 16 I 49.7~76 1 93.258 I 95.904 1 7.94 /3.971 4 1 1001 40 1 3060 1 329 I 843.28 I 24841 405 1 972.972 126051722.8571 ok

29810 1 13.9441 12 17 13701 A-325 18251 161 49.7~761 93.258174.592 10.2810.14111 140 128011861163.43116812451144.144113861384.6151 ok

300 IH I 412.480 1 12 1 9 1 370 I A-325 1 825 1 16 1 49.71376 1 93.258 1 95.904 I 8.29 I 4.151 5 / 1001 40 I 3960 / 329 I 1037.7 13240 I 405 1 1224.72 126051 722.8571 ok

30110 1 21.349 1 12 I 7 1 370 1 A-325 1 825 1 16 1 49.71376 1 93.258 I 74.592 1 0.43 10.211 1 I 1 40 1 280 I 186 I 163.431 168 I 245 1 144.144113861384.6151 ok

132129310 I 25.128 I 12 1 7 I 370 I A-325 ] 825 I 16 J 49.7t376 / 93.258 I 74.592 I 0.51 10.251 1 I I 40 I 280 I 1861 163.431 168 1 245 1 144.144113861384.6151 ok

29410 1102.7231 12 1 7 1 3701 A-325 1 825 1 16 1 49.71376 1 93.258 I 74.592 12.0711.031 2 I 601 40 I 700 I 1861254.151 476 1 245 1246.708114361398.491 ok

29810 I 13.944 1 12 I 7 1370 I A-325 1 825 I 16 I 49.71376 1 93.258 / 74.592 10.2810.141 1 I 140 I 280 11861163.431 168 I 245 1144.144113861384.6151 ok

30210 1 82.032 1 12 1 7 1 370 1 A-325 1 825 1 16 I 49.71376 I 93.258 J 74.592 1 1.65 10.821 1 I I 40 I 280 I 186 I 163.431 168 I 245 I 144.144 113861384.6151 ok

13312951A I 95.789 I 12 I 12 I 370 I A-325 I 825 I 19 I 70.11378 1 131.508\ 151.848 \ 1.37 \ Q.681 1 I I 40 I 480 110801 351.541 252 I 1200 I 257.9581 I I ok

29918 I 45.133 1 12 I 8 I 370 I A-325 1 825 I 16 I 49j376 I 93.258 I 85.248 10.91 10.45/ 1 1 1 40 I 320 13321126.69 J 192 J 400 1103.9681 1 1 ok

3031A I 142.648 I 12 1 12 1 370 I A-325 I 825 1 19 J 70.1378 I 131.5081 151.848 1 2.0311.021 2 1 1101 40 I 1800 J 10801 494.1 113441 12001 439.7761 1 1 ok

......
~......
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TabeI4.7.b Lanjutan

Pmcn mutu,diameter"jmlh"ifit baut Inp
,'; ..},., ;,,,ce'l i ii~~(,.."r1i:"'" •••. :~~ii~~~;~~;:':J

1p tf Fup 4lTn Irk 4lRn tump. n
.·-il::\~Rig ~g .Prt Mutul:laut Full d 41' ngeser I>

x B l
' >; i;

(mm) (mm (Mpa) (Mpa) (mrr) (kN) (kN) (kN)

.I18]]I ['."''''.; :Jl i :[1] [2] [3] ;; [4][:!':'; i ;[6) m [8] [9] [1 OJ [1\1] 112]:: i;iI131 [14] [,$] U6] ni ..... [?5]:ii: lii.i: [2§]:;i.'[?n
304 B 51.533 12 8 370 A-325 825 16 4~.7376 93.258 85.248 1.04 0.52 1 40 320 332 126.69 192 400 103.968 ok

134 296 B 59.541 12 8 370 A-325 825 16 4~.7376 93.258 85.248 1.20 0.60 1 40 320 332 126.69 192 400 103.968 ok
297 A 549.063 12 12 370 A-325 825 19 7).137!l 131.508 151.848 7.83 3.91 4 110 40 4440 1080 779.22 3528 1200 803.412 ok
299 B 45.133 12 8 370 A-325 825 16 49.7375 93.258 85.248 0.91 0.45 1 40 320 332 126.69 192 400 103.968 ok
305 A 603.435 12 12 370 A-325 825 1~ n.137B 131.508 151.848 8.60 4.30 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

135 300 H 412.480 12 9 370 A-325 825 16 49.7376 93.258 95.904 8.29 4.15 5 100 40 3960 329 1037.7 3240 405 1224.72 2605 722.857 ok
306 0 2.077 12 7 370 A-325 825 16 49.7376 93.258 74.592 0.04 0.02 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
309 H 409.427 12 9 370 A-325 825 16 4~.7376 93.258 95.904 8.23 4.12 5 100 40 3960 329 1037.7 3240 405 1224.72 2605 722.857 ok
310 0 5.243 12 7 370 A-325 825 16 4~.7376 93.258 74.592 0.11 0.05 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

136 301 0 21.349 12 7 370 A-325 825 16 4~.7376 93.258 74.592 0.43 0.21 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
302 0 82.032 12 7 370 A-325 825 ~ 16 ~9.7376 93.258 74.592 1.65 0.82 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
306 0 2.077 12 7 370 A-325 825 1E ~9.7376 93.258 74.592 0.04 0.02 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
307 0 12.895 12 7 370 A-325 825 16 ~9.7376 93.258 74.592 0.26 0.13 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
311 0 65.249 12 7 370 A-325 825 16 ~9.7376 93.258 74.592 1.31 0.66 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

137 303 A 142.648 12 12 370 A-325 825 19 0.1378 131.508 151.848 2.03 1.02 2 110 40 1800 1080 494.1 1344 1200 439.776 ok
307 0 12.895 12 7 370 A-325 1125 16 ~9.7376 93.258 74.592 0.26 0.13 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
308 B 37.738 12 8 370 A-325 e·25 16 ~9.7376 93.258 85.248 0.76 0.38 1 40 320 332 126.69 192 400 103.968 ok
312 A 194.396 12 12 370 A-325 825 19 0.1378 131.508 151.848 2.77 1.39 2 110 40 1800 1080 494.1 1344 1200 439.776 ok
313 B 57.593 12 8 370 A-325 825 16 <9.7376 93.258 85.248 1.16 0.58 1 40 320 332 126.69 192 400 103.968 ok

138 304 B 51.533 12 8 370 A-325 825 16 <9.7376 93.258 85.248 1.04 0.52 1 40 320 332 126.69 192 400 103.968 ok
305 A 603.435 12 12 370 A-325 825 13 0.1378 131.508 151.848 8.60 4.30 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
308 B 37.738 12 8 370 A-325 825 15 9.7376 93.258 85.248 0.76 0.38 1 40 320 332 126.69 192 400 103.968 ok
314 A 650.220 12 12 370 A-325 825 19 0.137'8 131.508 151.848 9.27 4.64 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

139 309 H 409.427 12 9 370 A-325 825 16 9.737 6 93.258 95.904 8.23 4.12 5 100 40 3960 329 1037.7 3240 405 1224.72 2605 722.857 ok
315 0 27.445 12 7 370 A-325 825 16 9.737 6 93.258 74.592 0.55 0.28 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
317 H 329.957 12 9 370 A-325 825 16 9.7376 93.258 95.904 6.63 3.32 4 100 40 3060 329 843.28 2484 405 972.972 2605 722.857 ok
318 0 84.848 12 7 370 A-325 825 16 9.7376 93.258 74.592 1.71 0.85 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok

140 310 0 5.243 12 7 370 A-325 825 16 9.7376 93.258 74.592 0.11 0.05 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
311 0 65.249 12 7 370 A-325 825 16 9.7376 93.258 74.592 1.31 0.66 1 40 280 186 163.43 168 245 144.144 1386 384.615 ok
312 A 194.396 12 12 370 A-325 825 1'3 0.1378 131.508 151.848 2.77 1.39 2 110 40 1800 1080 494.1 1344 1200 439.776 ok
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TabeI4.7.b Lanjutan

Fu p ~,;,;,;.:.:..;.;.;.:.=;:::;:.:;;;.:.:;;.:;;:..:~~~;.;,;,;;,;.

(mm}l(mm)l (Mpa)

~
1217 I 370

- - --

. . Cek r.geser-p.tarik cek An profil

. Atg,pTn2 An "'Nil Ket.

(mm2) (kN) ... (mm2··· (kN)

.• [25] [27]

93258 I 74.592 I 0.55 10.281 1 I I 40 I 280 \ 186 \ 163.431 168 I 245 I 144.144113861384.6151 ok

(9)

825

(Mpa) I(mm)\ (kN)

[8J
A-325

tftp

(kN)

Nu

R
27.445

{1] {2] {3]

315 D

Joinl Btg 1Prfl

31618 40.810 12 I 8 1 370 A-325 825 I 16 I ~9.7376 93.258 I 85.248 I 0.82 10.411 1 I 1 40 1 320 1 332 I 126.691 192 1 400 I 103.9681 I J ok

3191A

320lB

306.533

43.360

12 I 12 1 370

12 I 8 I 370

A-325

A-325

825 1 19 I 170.1378

825 I 16 I ~9.7376

131.5081 151.848 I 4.37\2.19\ 3 I 1101 40 I 3120110801636.661243611200 1621.5941 I 10k

93.258 I 85.248 I 0.87 10.44 I 1 I I 40 I 320 I 332 I 126.69 I 192 I 400 I 103.968 I 1 1 ok

141\3131B 57.593 12 I 8 I 370 A-325 825 I 16 I "9.7376 93.258 I 85.248 11.1610.581 1 1 140 I 320 13321126.691 192 1400 1103.9681 I 10k

3141A 650.220 12 I 12 I 370 A-325 825 I 19 I VO.1378 131.5081151.84819.2714.64151 110140 15760110801921.781462011200 1985.23 I I 10k

3161B

3211A

40.810

702.3q6

12 I 8 I 370

12 I 12 1 370

A-325

A-325

825 I 16 I lJ9.7376

.825 I 19 I 10.1378

93.258 I 85.248 I 0.82 10.41 I 1 I I 40 I 320 I 332 I 126.69 \ 192 1 400 I 103.968 I I I ok

131.5081151.848110.0115.011611101401 70801108011064.3157121120011167.051 1 10k

1421317IH 329.957 12 I 9 I 370 A-325 825 1 16 I 49.7376 93.258 I 95.904 I 6.63 \3.32\ 4 I 1001 40 I 3060 I 329 I 843.28 I 2484 I 405 I 972.972 I 26051722.8571 ok

3221D 0.830 12 1 7 I 370 A-325 825 I 16 \ 49.7376 93.258174.592 10.0210.01111 140 1280 11861163.431 16812451144.144113861384.6151 ok

3241H 330.253 12 I 9 I 370 A-325 825 I 16 I 49.7376 93.258 I 95.904 1 6.64 I 3.321 4 1 10e'l 40 I 3060 I 329 I 843.28 I 2484 I 405 1 972.972 I 26051 722.8571 ok

14313181D 84.848 12 1 7 I 370 A-325 825 I 16 I 49.7376 93.258 I 74.592 I 1.71 10.851 1 I I 40 1 280 1 1861163.431 168 I 245 1144.144113861384.6151 ok

3191A 306.533 12 I 12 1 370 A-325 825 I 19 1 70.1378 131.5081151.84814.3712.191311101401 3120110801636.661243611200\621.594\ 1 10k

322ID 0.830 12 I 7 I 370 A-325 825 I 16 I 49.7376 93.258 174.592 10.0210.01111 140 1280 11861163.431 16812451144.144113861384.6151 ok

3231B 32.037 12 1 8 1 370 A-325 825 I '6 1 49.7376 93.258 I 85.248 I 0.64 I 0.321 1 I I 40 1 320 I 332 1 126.69 I 192 I 400 1 103.968 I I 1 ok

3251A 360.601 12 I 12 I 370 A-325 825 I 19 \ 10.1378 131.5081 151.848 I 5.1412.571 3 1 1101 40 I 3120 110801 636.66124361 1200 1621.594 I I 1 ok

3261B 32.780 12 I 8 \ 370 A-325 825 1 16 1 49.7376 93.258 I 85.248 1 0.66 10.331 1 I I 40 I 320 I 332 I 126.69 I 192 I 400 I 103.968 I 1 1 ok

1441320lB 43.360 12 I 8 I 370 A-325 825 I 16 I 49.7376 93.258. I 85.248 I 0.87 I 0.441 1 I I 40 I 320 I 332 I 126.69 I 192 I 400 I 103.968 I I I ok

3211A 702.366 12 I 12 1 370 A-325 825 1 19 I iW.1376 131.508 I 151.848 110.0115.011 6 1 1101 40 I 7080 110801 1064.315712112001 1167.05\ \ 1 ok

32318 32.037 12 J 8 I 370 A-325 825 I 16 1 49.7376 93.258 I 85.248 I 0.64 10.321 1 I 1 40 1 320 I 332 I 126.69 I 192 1 400 1 103.968 I I I ok

3271A 741.339 12 1 12 I 370 A-325 825 1 19 1 710.1378 131.5081 151.848110.5715.281 6 I 1101 40 1 70801108011064.31571211200 11167.051 I 1 ok

14513241H 330.253 12 I 9 I 370 A-325 825 I 16 \ ~9.7376 93.258 I 95.904 I 6.64 13.321 4 1 1001 40 I 3060 I 329 I 843.281 24841 405 1 972.972 J 26051722.8571 ok

3251A

3281B

360.601

30.668

12 1 12 \ 370

12 1 8 I 370

A-325

A-325

825 1 19 I 710.1378

825 1 16 I 419.7376

131.5081 151.848 1 5.1412.571 3 I 1101 40 I 3120 110801636.66124361 12001621.594 I 1 1 ok

93.258 I 85.248 I 0.62 10.31 I 1 1 r 40 I 320 I 332 1 126.69 I 192 I 400 1 103.9681 I I ok

3291A 548.619 12 I 12 I 370 A-325 825 1 19 I 70.1378 131.508 I 151.848 I 7.8213.911 4 I 1101 40 1 4440 110801779.22135281 1200 1803.4121 I I ok

33018

146132618

174.707

32.780

12 I 8 I 370

12 I 8 1 370

A-325

A-325

825 I 16 I 49.7376

825 I 15 1 49.7376

93.258 1 85.248 I 3.51 11.761 2 1 701 40 I 880 1 332 I 187.17 I 624 I 400 I 175.8961 I I ok

93.258 1 85.248 1 0.66 10.331 1 I I 40 I 320 1 332 I 126.69 I 192 1 400 1 103.968 I I I ok

3271A

3,616
741.339

30.666
12 1 12 I 370

12 I 8 I 370

A-325

A-325
825 \ 13 I 7b.1378

825 I 15 1 49.7375

131.508\ 151.848 110.5715.281 6 I 1101 40 1 7080 110801 1064.3 157121 1200 I 1167.051 I 1 ok

93.258 I 85.248 1 0.62 I 0.31 I 1 1 I 40 I 320 I 332 I 126.69 I 192 I 400 I 103.968 I I J ok
......
~
V.J

3311A 709.352 12 I 12 I 370 A-325 825 I 19 I 70.1378 131.5081 151.848 110.1115.061 6 1 1101 40 I 70801108011064.3157121120011167.051 1 1 ok
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TabeI4.7.b Lanjutan

Nu tp tf Fup
Pmcn mutu,diameter,jrni ~.jrk baut

~Tn Irk ~Rntump. In 'nl2

:il'10
,

[IJlmll
","¢¢'S'p:ge~~f;.r .tl:l~k' iCe~.f.geser-p.talik cekAnprofil 1<

t3l~ I~et.f3tg Prf Mutu baut Fub d ~Yllg~w I: ,,', ".
;~~ii, 1t~.;" .' .' :'i•••• (kN)

if j'E. ,i.: ;~:(mm2) ;: ~):.! i\~1 ""(kN)(kN) (mm) (mm (Mpa) (Mpa) (mm) (kN) (kN)

[1] [2] [3] I·"'" [4] [6] [7] [8] [9] [10] .. ';"".' ""[12]i,, [13] [14] [15] [1§] [17]' ,I1~] He i[ZQ]I.' .•1211. ,: ..[?z].!t~rH:' ,oom H"""", [Z7]

147 329 A 548.619 12 12 370 A-325 825 19 70.1378 131.508 151.848 7.82 3.91 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

332 8 152.639 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.07 1.53 2 70 40 880 332 187.17 624 400 175.896 ok

333 A 374.376 12 12 370 A-325 825 19 70.1378 131.508 151.848 5.34 2.67 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

334 8 187.207 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.76 1.88 3 70 40 1440 332 247.65 1056 400 247.824 ok

148 330 8 174.707 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.51 1.76 2 70 40 880 332 187.17 624 400 175.896 ok

331 A 709.352 12 12 370 A-325 825 19 70.1378 131.508 151.848 10.11 5.06 6 110 40 7080 1080 1064.3 5712 1200 1167.05 ok

332 8 152.639 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.07 1.53 2 70 40 880 332 187.17 624 400 175.896 ok

335 A 547.330 12 12 370 A-325 825 19 70.1378 131.508 151.848 7.80 3.90 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

149 333 A 374.376 12 12 370 A-325 825 19 70.1378 131.508 151.848 5.34 2.67 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

336 8 163.868 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.29 1.65 2 70 40 880 332 187.17 624 400 175.896 ok

337 A 190.826 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.72 1.36 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

338 8 196.502 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.95 1.98 3 70 40 1440 332 247.65 1056 400 247.824 ok

150 334 8 187.207 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.76 1.88 3 70 40 1440 332 247.65 1056 400 247.824 ok

335 A 547.330 12 12 370 A-325 825 19 70.1378 131.508 151.848 7.80 3.90 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

336 8 163.868 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.29 1.65 2 70 40 880 332 187.17 624 400 175.896 ok

339 A 371.966 12 12 370 A-325 825 19 70.1378 131.508 151.848 5.30 2.65 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

151 337 A 190.826 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.72 1.36 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

340 8 169.553 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.41 1.70 2 70 40 880 332 187.17 624 400 175.896 ok

341 A 10.646 12 12 370 A-325 825 19 70.1378 131.508 151.848 0.15 0.08 1 40 480 1080 351.54 252 1200 257.958 ok

342 8 207.748 12 8 370 A-325 825 16 49.7376 93.258 85.248~~ 4.18 2.09 3 70 40 1440 332 247.65 1056 400 247.824 ok

152 338 8 196.502 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.95 1.98 3 70 40 1440 332 247.65 1056 400 247.824 ok

339 A 371.966 12 12 370 A-325 825 19 70.1378 131.508 151.848 5.30 2.65 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

340 8 169.553 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.41 1.70 2 70 40 880 332 187.17 624 400 175.896 ok

343 A 188.527 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.69 1.34 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

1531341 A 10.646 12 12 370 A-325 825 19 70.1378 131.508 151.848 0.15 0.08 1 40 480 1080 351.54 252 1200 257.958 ok

344 8 185.771 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.74 1.87 2 70 40 880 332 187.17 624 400 175.896 ok

345 C 13.017 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.94 0.47 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

154 342 8 207.748 12 8 370 A-325 825 16 49.7376 93.258 85.248 4.18 2.09 3 70 40 1440 332 247.65 1056 400 247.824 ok

343 A 188.527 12 12 370 A-325 825 19 70.1378 131.508 151.848 2.69 1.34 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

344 8 185.771 12 8 370 A-325 825 16 49.7376 93.258 85.248 3.74 1.87 2 70 40 880 332 187.17 624 400 175.896 ok
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TabeI4.7.b Lanjutan

i :'t ,
ji,lj,:w:i!! ;)0.'.

.\-..
Pmcnmutu.diarneter"jml "jrk oaUt <. I> Cek p.geser-r.tarik I> Cl'Ili r,tJeser-p.tarik cek An profit

~f~
Nu tp tf Fup j~;" [fUJi.

MlJtUba(Jt1 FuI)!k •.d, ' ~Vngeser !;".{~~"j i;W; '. ..!}
...... 1' .\

An\ .·Irg '~i~~.
Join Btg Prf LII,,·'.,.I

11; .;, .... i"'·I'·"""'; III

rCCI, I'
(kN) (mm) (mm (Mpa) (Mpa) (mm) (kN). II".' (mmll. 111Il~2):

[1 J [2} [3J [4}·.· {6] [7] '{Sf;· {9]I'; [10] •r11j,: I'·i·li?l;,'" j, i!HH] ;,tt!)] [1~] :mmH· m [22} t231.." [2f']
346 C 9.875 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.71 0.36 1 40 320 268 217.S6 224 .120 189.792 2016 559.44 ok
347 C 6.623 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.48 0.24 1 40 320 268 217.86 224 .120 189.792 2016 559.44 ok

155 345 C 13.017 12 8 370 A-325 410 12 13.9039 26070 63.936 0.94 0.47 1 40 320 268 217.86 224 no 189.792 2016 559.44 ok..
346 C 6.465 12 8 370 A-325 410 12 13.9039 26070 63.936 0.46 0.23 1 40 320 268 217.86 224 .120 189.792 2016 559.44 ok :

348 C 6.465 12 8 370 A-325 410 12 13.9039 26070 63.936 0.46 0.23 1 40 320 268 217.86 224 .120 189.792 2016 559.44 ok
349 C 5.921 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.43 0.21 1 40 320 268 217.86 224 .120 189.792 2016 559.44 ok

156 347 C 6.623 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.48 0.24 1 40 320 268 217.86 224 .120 189.792 2016 559.44 ok
348 C 6.465 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.46 0.23 1 40 320 268 217.86 224 -120 189.792 2016 559.44 ok

~ ,.

350 C 7.538 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.54 0.27 1 40 320 268 217.86 224 :120 189.792 2016 559.44 ok
351 C 0.555 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 .120 189.792 2016 559.44 ok

157 349 C 5.921 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.43 0.21 1 40 320 268 217.86 224 :120 189.792 2016 559.44 ok
350 C 7.538 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.54 0.27 1 40 320 268 217.86 224 )20 189.792 2016 559.44 ok
352 C 3.267 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.23 0.12 1 40 320 268 217.86 224 .120 189.792 2016 559.44 ok

158 351 C 0.555 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 ;)20 189.792 2016 559.44 ok
352 C 3.267 12 8 370 A-325 410 12 13.9039 26.070 63.936 0.23 0.12 1 40 320 268 217.86 224 :120 189.792 2016 559.44. ok

Keterangan:

[1} Titik buhul [ 4] <pRn tumpu =2,4.0,75.db.tp.Fu (kuat tumpu rencana baut) [27]'''''111 ., kuat tank profil
[2] Nomer batang [ 5] n =jumlah baut [28) Nil ... <\> Nn ; profil aman dipakai
[3] Profil terpasang [16] nl2

[4] Nu =gaya batang [17] np =baut terpasang ~

I [5] Ag =luas penampang profil (mm"2) [18] s =jarak antar balJI

[6] tp =tebal pelat buhul [19] s' =jarak IUbang baut dengan tepi pelat profil

[7] tf =tebal profil [ 0] Avg =luas bruto pelelehan geser

[8] Fu p =tegangan putus minimum baja profil [; 1] Ant =luas bersih retakan tank

[9] Mutu baut [20J<PTn1 =kekuatan n~l11jlll:lJ tarik pelat profil pelelehan geser-retakan tarik

[10] Fu b =tegangan tarik putus baut [2~] Ans =luas bersih retakan geser

[11] d =diameter baut [2~] Atg =luas kotor peielehan tarik .......
[12] 4>Rn geser =O,75.0,4.Fub.Ab (kuat geser rencana baut) [2~] 4>Tn2 =kekuatan nominal tarik pelat profil retakan geser-pelelehan tarik ~

I VI
[13] 4>Rn tarik '" 0,75.0,75.Fub.Ab (kuattank rencana baut) [2~] An =luas netto proil

I

.-
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TabeI4.7.c Perencanaan sambU~IBaut KUda-KUd~ K2
Pmcn mutu.diamat~r.jmlh,jrk baut

Mutu baut I Fub Lld~ I <j>Vng~ser

2 Ie 1 6.603 1230 I 12 8 1 370 A-325 I 410 I tt2 I 13.904 26.070 63.936 10.471 0.24 I 1 I 1 40 320 268 I 217.86 I 224 I 320 1189.791 2016 1 559.44 I ok

3 Ie I 7.987 1230 I 12 8 1 370 A-325 I 410 I ~2 I 13.904 26.070 63.936 I 0.571 0.29 I 1 I I 40 320 268 I 217.86 I 224 I 320 I 189.791 2016 I 559.44 1 ok

2 1 1 Ie 1 3.695 12301 12 8 I 370 A-325 I 410 I ~2 I 13.904 26.070 63.936 10.271 0.13 I 1 1 I 40 320 268 I 217.86 I 224 I 320 I 189.791 2016 I 559.44 I ok

4 Ie 1 0.300 1230 I 12 8 I 370 A-325 I 410 I ~2 I 13.904 26.070 63.936 I 0.021 0.01 I 1 I I 40 320 268 I 217.86 I 224 I 320 1189.791 2016 I 559.44 1 ok

3 I 2 Ie I 6.603 1230 I 12 8 I 370 A-325 I 410 I ~2 I 13.904 26.070 63.936 10.471 0.24 I 1 I I 40 320 268 I 217.86 I 224 I 320 1189.791 2016 I 559.44 I ok

5 Ie I 7.012 12301 12 8 I 370 A-325 \ 410 I ~2 I 13.904 26.070 63.936 \ 0.50 I 0.251 1 \ I 40 320 268 \ 217.86 I 224 I 320 1189.79\ 2016 I 559.44 I ok

6 Ie 1 14.613 12301 12 8 I 370 A-325 I 410 I ~2 I 13.904 26.070 63.936 11.051 0.53 I 1 1 I 40 320 268 I 217.86 I 224 I 320 1189.791 2016 I 559.44 I ok

7 Ie 1 10.663 12301 12 8 I 370 A-325 I 410 I 112 I 13.904 26.070 63.936 10.771 0.381 1 I I 40 320 268 I 217.86 I 224 I 320 1189.791 2016 I 559.44 I ok

4 I 3 Ie I 7.987 1230 I 12 8 1 370 A-325 1 L10 1 112 1 13.904 26.070 63.936 10.57\ 0.29 I 1 I 1 40 320 268 I 217.86 I 2241 320 1189.791 2016 I 559.44 I ok

4 Ie I 0.300 12301 12 8 I 370 A-325 I 410 I 112 I 13.904 26.070 63.936 I 0.021 0.01 I 1 I I 40 320 268 I 217.86 I 224 I 320 1189.791 2016 I 559.44 I ok

5 Ie 1 7.012 12301 12 8 I 370 A-325 I 410 I i12 1 13.904 26.070 63.936 10.50 I 0.25 I 1 I I 40 320 268 1217.86 I 224 I 320 1189.791 2016 1559.44 I ok

8 Ie I 7.522 12301 12 8 I 370 A-325 I 410 I 112 I 13.904 26.070 63.936 10.541 0.27 I 1 I 1 40 320 268 I 217.86 I 224 1 320 1189.791 2016 I 559.44 I ok

5 I 6 Ie I 14.613 12301 12 8 I 370 A-325 I 410 I 112 1 13.904 26.070 63.936 11.0510.53 11 I 140 320 268 I 217.86 1 224 I 320 1189.791 2016 I 559.44 I ok

9 18 I 168.849 27161 12 8 1 370 A-325 l 825 I 116 I 49.738 93.258 85.248 13.3911.70121 70140 880 332 1 187.17 I 624 I 400 I 175.9 I I 10k

10 IA I 17.589 63531 12 12 1 370 A-325 I 825 I 119 I 70.138 131.508 151.84810.2510.13111 140 480 1080 1351.54 I 252112001257.961 I 10k

6 I 7 Ie 1 10.663 12301 12 8 I 370 A-325 I 410 I 112 I 13.904 26.070 63.936 10.771 0.381 1 I I 40 320 268 I 217.86 1 224 I 320 1189.791 2016 I 559.44 1 ok

8 Ie I 7.522 1230 I 12 8 I 370 A-325 I 410 I i12 I 13.904 26.070 63.936 I 0.541 0.27 1 1 I I 40 320 268 I 217.86 1224 1320 1189.791 2016 1 559.441 ok

9 18 1 168.849 27161 12 81 370 A-325 I 1:25 I 115 I 49.738 93.258 85.248 /3.391 1.70 I 21 70 1 40 880 332 1 187.17 I 624 I 400 1 175.9 I 1 10k

11 18 I 184.3~5 27161 12 8 I 370 A-325 \ 1:25 I 115 I 49.738' 93.258 85.248 13.7111.85121 70 I 40 880 332 1 187.17 I 624 I 400 I 175.9 I I 10k

12 IA I 163.628 63531 12 12 1 370 A-325 1 c.25 I 113 I 70.138 131.508 151 .848 12.331 1.17 I 2 I 110 I 40 1800 10801 494.1 11344112001439.781 I 10k

71 10 IA I 17.589 63531 12 12 I 370 A-325 I 825 I 119 I 70.138 131.508 151.84810.2510.13111 140 480 1080 1351.54 1252112001257.961 I 10k
11 18 I 184.335 27161 12 8 I 370 A-325 I 825 1115 I 49.738 93.258 85.248 13.7111.85121 70 I 40 880 332 I 187.17 I 624 I 400 I 175.9 1 I 10k

13 18 1151.153 27161 12 8 I 370 A-325 I 825 1116 1 49.738 93.258 85.248 I 3.041 1.52 I 2 1 70 I 40 880 332 1 187.17 1 624 I 400 I 175.9 1 1 10k
14 IA 1171.886 63531 12 12 1 370 A-325 I 825 1119 I 70.138 131.508 151.848 12.451 1.23 12 I 110 I 40 1800 10801494.111344112001439.781 I 10k

81 12 IA 1 163.628 63531 12 12 I 370 A-325 \ ·325 1 119 I 70.138 131.508 151.848 12.33' 1.171 21 110 I 40 1800 1080 I 494.1 1134411200 \439.781 \ 10k
13 18 1151.153 27161 12 8 1 370 A-325 I ·325 I 116 I 49.738 93.258 85.248 13.041 1.521 2 I 70 I 40 880 332 I 187.17 I 624 I 400 I 175.9 I 1 10k

15 18 1172.555 27161 12 8 I 370 A-325 1!l25 I 116 I 49.738 93.258 85.248 13.471 1.731 21 70 I 40 880 332 I 187.17 I 624 I 400 1 175.9 I I 10k
16 16 1 324.777 27161 12 8 I 370 A-325 I 625 I 116 I 49.738 93.258 85.248 16.531 3.26 I 5 I 70 I 40 2560 3321368.611192014001391.681 I lokl~

0'1

I
_ .. J



TabeI4.7.c Lanjutan

Nu IAg J tp J tf JFu pJoinI Btg IPrf\. .. . ..:.::..
. (kN) (mm2 (mm (mm (Mpa)(kN)

[1]

9

15 18 1172.555127161 12 I 8 I 370 I A-325 1 825 I 16 1 49.738 1 93.258 I 85.248 13.4711.73121 70 1 40 I 880 I 332 I 187.17 I 624 I 400 I 175.9 I I 10k

17 18 1143.607127161 12 I 8 I 370 I A-325 I 825 I 16 I 49.738 I 93.258 I 85.248 12.8911.44121 70 I 40 I 880 1 332 1 187.17 I 624 I 400 I 175.9 1 I 10k

18 IA 1 332.632163531 12 I 12 1 370 I A-325 I 825 I 19 1 70.138 I 1:31.508 I 151.848 14.7412.371 31 110 I 40 I 3120 I 10801 636.66 12436112001621.591 1 I ok

1011618 1324.7771271611218 13701 A-325 18251161 49.738 193.258 1 85.24816.5313.2615170140125601332 1368.611192014001391.681 1 10k

17181143.607127161121813701 A-325 18251161 49.738 193.258185.24812.8911.4412170140188013321187.17162414001175.91 1 10k

19 18 1162.469127161 121 8 I 370 I A-325 1825 I 16 I 49.738 I 93258 I 85.248 13.2711.63121 70 140 I 880 I 332 I 187.17 16241400 1175.9 I I 10k

20 IA I 477.013163531 12 I 12 1 370 I A-325 I 825 1 19 1 70.138 1 1~1.508 I 151.84816.8013.401 41 110 I 40 I 44401 1080 I 779.22 13528112001803.411 I I ok

111 181A 1332.632163531121 121 370 I A-325 18251191 70.138 11301.5081151.84814.7412.3713111014013120110801 636.6612436112001621.591 I 10k

19 18 I 162.469127161 12 1 8 1 370 I A-325 1 825 I 16 I 49.738 I 93258 I 85.248 13.2711.63121 70 1 40 I 880 I 332 I 187.17 1 624 I 400 I 175.9 1 I 1ok

2118 1131.860127161121 8 1370 I A-325 1825 116 I 49.738 I 93.258 I 85.248 12.6511.33121 70140 1880 1 332 1 187.17 I 624 14001175.91 1 10k

22 IA I 482.967 I 63531 12 I 12 I 370 1 A-325 1 825 1 19 I 70.138 1 131.508 I 151.848 16.891 3.441 41 110 I 401 44401 1080 I 779.22 135281 12001803.411 I I ok

121 20 IA 1477.013 I 63531 12 I 12 1 370 I A-325 I 825 1 19 I 70.138 I 131.508 1 151.848 16.8013.401411101 40 I 4440 I 1080 I 779.22 1352811200 I 803.411 1 I ok

21 18 1131.860127161 12 1 8 I 370 1 A-325 I 8251 16 I 49.738 I 93.258 I 85.248 12.6511.33121 70 1401 880 I 332 I 187.17 I 624 I 400 1 175.91 1 10k

23 18 1148.877127161 12 I 8 I 370 I A-325 1 825 I ~6 I 49.738 1 93.258 I 85.248 12.9911.50121 70 140 I 880 I 332 I 187.17 1 624 I 400 I 175.9 I I 10k

24 IA 1615.113163531 12 I 12 1 370 I A-325 I 825 I ~9 I 70.138 I 131.508 1151.84818.7714.39151110 140 15760 11080 I 921.7814620112001985.231 '1 10k

131 22 (A 1482.967163531 12 I 12 I 370 I A-325 I 825 1 ~9 I 70.138 I 131.508 I 151.848 16.8913.441 41 110 I 40 I 4440 I 1080 I 779.22 13528112001803.41 1 I I ok

23 18 I 148.877 I 27161 12 I 8 I 370 I A-325 I 825 I ~6 I 49.738 I 93.258 I 85.248 12.9911.50 I 21 70 1 40 I 880 I 332 I 187.17 I 624 I 400 I 175.9 1 I I ok

25 18 I 25.151 127161 12 I 8 I 370 I A-325 1 825 I ~6.1 49.738 I 93.258 I 85.248 10.5110.25111 140 I 320 1 332 1 126.69 1 192 I 400 1103.971 I 10k

26 1H I 285.079 I 15501 12 1 9 I 370 I A-325 1 825 I ~ 6 I 49.738 I 93.258 I 95.904 I 5.731 2.87 1 3 I 100 I 40 12160 1328.5 I 648.878 I 17281 405 1721.221 2604.91 722.8571 ok

27 IA 1 318.319,~ 63531 12 I 12 I 370 I A-325 I 825 I ~9 1 70.138 I 131.508 I 151.848 14.5412.271 31110 I 40 I 3120 I 1080 1 636.66 12436112001621.591 I I ok

141 24 IA 1615.113163531 12 1 12 I 370 I A-325 I 825 1 ~9 I 70.138 I 131.508 I 151.84818.7714.39151110 140 15760 11080 I 921.7814620112001985.231 I 10k

25 18 I 25.151 127161 12 I 8 I 370 I A-325 1 825 1 ~6 I 49.738 I 93.258 1 85.248 10.5110.25111 140 I 320 I 332 I 126.69 I 192 I 400 1103.971 1 10k

28 18 I 25.168 127161 12 1 8 I 370 1 A-325 I 825 I ~6 1 49.738 I 93.258 I 85.248 10.5110.25111 I 40 I 320 I 332 1 126.69 I 192 I 400 1103.971 1 10k

ok

ok

30 10 I 0.683 1 9401 12 1 7 \ 370 \ A-325 1 825 1 116 I 49.738 I 93.258 \ 74.592 10.01\ 0.0111 1 1 401 280 1185.5\163.4331 168 1 245 1144.14\ 1386 1384.6151 ok

32 IH 1284.7971 15501 12 I 9 I 370 I A-325 I 825 I 116 I 49.738 I 93.258 I 95.904 15.7312.86131100 140121601328.51648.878117281 405 1721.2212604.91722.8571 ok

16( 27 _
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TabeI4.7.c Lanjutan

Nu A tp tf Fu "cekAn profil
Join Btg Prf 9 P

(kN) (mm2 (mm (mm (Mpa)

(4) [5} (6) [7]

0.683 940 12 7 370 93.258

31 18 1 30.547 127161 12 1 8 1 370 I A-325 I 825 I 16 I 49.738 I 93.258 1 85.248 10.6110.31 11 I I 401 320 I 332 1 126.69 I 192 I 400 1103.971 I 10k

33 10 1 71.928 I 9401 12 I 7 I 370 1 A-325 1825 I 16 I 49.738 I 93258 1 74.592 11.4510.72111 140 I 280 1185.51163.4331 168 I 2451144.141 1386 1384.6151 ok

34 IA I 269.175163531 12 I 12 I 370 1 A-325 I 825 I 19 I 70.138 I 131.508 1 151.848 13.8411.92121 110 I 401 1800 I 1080 I 494.1 11344112001439.781 I 10k

171 29 IA 1639.039163531 12 1 12 1 370 1 A-325 I 825 I 19 I 70.138 I 131.508 I 151.848 19.111 4.561 51 110 I 40 I 5760 I 1080 I 921.78 14620 I 12001985.231 I 10k

31 18 I 30.547 127161 12 I 8 I 370 I A-325 I 825 I 16 I 49.738 I 93258 I 85.248 10.6110.31111 I 401 320 / 332 1 126.69 I 192 I 400 1103.971 I 10k

35 18 I 43.309 127161 12 I 8 1 370 I A-325 I 8251 16 I 49.738 1 93258 I 85.248 10.8710.44111 140 I 320 I 332 I 126.69 I 192 1 400 1103.971 I 10k

36 IA I 600.698163531 12 I 12 I 370 I A-325 / 825 I ~9 1 70.138 I 131.508 1 151.848 18.5614.281 51110 I 40 I 5760 I 1080 I 921.78 14620 I 12001985.231 I 10k

181 32 IH 1284.7971 15501 12 I 9 I 370 I A-325 I 825 I ~6 I 49.738 I 93.258 I 95.904 15.7312.86131100 140 12160 1328.51648.878/17281 405 1721.2212604.91722.8571 ok

33 10 I 71.928 1 9401 12 1 7 I 370 I A-325 I 825 I ~6 I 49.738 I 93.258 1 74.592 11.4510.7211 I I 40 I 280 1185.51163.4331 168 I 245 1144.141 1386 1384.6151 ok

37 10 I 23.341 I 9401 12 I 7 / 370 I A-325 I 825 I ~6 1 49.738 I 93258 I 74.592 10.4710.2311 I 1 40 I 280 1185.51163.4331 168 I 245 1144.141 1386 1384.6151 ok

39 IH I 352.0081 15501 12 I 9 I 370 I A-325 1 825 1 ~6 I 49.738 I 93.258 I 95.904 17.0813.541 41 100/ 40 I 30601328.5/843.278124841 405 1972.97/2604.91722.8571 ok

191 341A 1269.17516353112 I 12 I 370 I A-325 1825 I ~9 1 70.138 1131.5081151.84813.8411.9212111014011800110801 494.1 11344112001439.781 I 10k

35 18 1 43.309 127161 12 I 8 I 370 1 A-325 I 825 1 ~6 I 49.738 I 93.258 I 85.248 10.871 0.44111 I 40 I 320 I 332 I 126.69 1 192 I 400 1103.971 I 10k

37 10 I 23.341 I 9401 12 1 7 I 370 I A-325 I 825 I 116 I 49.738 I 93.258 I 74.592 10.4710.2311 I I 40 I 280 1185.51163.4331 168 I 245 1144.141 1386 1384.6151 ok

38 18 1 40.138 127161 12 / 8 1 370 I A-325 I 825 I 116 I 49.738 I 93.258 I 85.248 10.8110.4011 I 140 I 320 I 332 I 126.69 I 192 I 400 1103.971 I 10k

40 10 I 4.744 I 9401 12 I 7 I 370 I A-325 I 825 1 116 I 49.738 I 93.258 I 74.592 I 0.1 10.05111 140 I 280 1185.51163.4331 168 I 245 1144.141 1386 I 384.6151 ok

41 10 1 59.970 I 9401 12 1 7 I 370 I A-325 I 825 I 116 I 49.738 I 93258 1 74.592 11.2110.60111 140 I 280 1185.51163.4331 168 I 245 1144.141 1386 1384.6151 ok

42 IA J 166.179163531 12 I 12 I 370 1 A-~25 1 825 I 119 I 70.138 I 131.508 1 151.84812.3711.18 J 21110 14011800 I 10801 494.1 11344112001439.781 I 10k

201 361A 1600.698163531121121 370 I A-~25 182511191 70.138 1 131.508 I 151.848 18.5614.281 5t 11014015760110801921.7814620112001985.231 I 10k

38 18 I 40.138 127161 12 1 8 I 370 1 A-::Z5 1 825 1 116 I 49.738 I 93.258 I 85.248 10.8110.4011] 140 I 320 I 332 1 126.69 I 192 I 400 1103.971 I 10k

43 18 I 56.429 127161 12 I 8 I 370 I A-:;·25 I 825 1116 I 49.738 1 93.258 I 85.248 11.1310.57111 1401 320 I 332 I 126.691 192 I 400 1103.971 I 1ak

44 IA 1 549.466163531 12 1 12 I 370 I A-:;·25 I 825 I 119 1 70.138 I 131.508 I 151.848 17.831 3.921 4 1110 I 40 I 44401 1080 I 779.22 1352811200 1803.41 1 I 10k

211 39 IH 1 352.008 I 15501 12 1 9 I 370 1 A-325 I 825 I 116 I 49.738 I 93.258 1 95.904 17.0813.5414 I 100 I 40 I 3060 1328.51843.278124841 405 1972.9712604.91722.851) ok

4010 I 4.744 I 9401121 7 13701 A-325 1'8251116 I 49.738 193.258 I 74.592 10.110.05111 14012801185.51163.433116812451144.14113861384.6151&

4510 I 2.049 I 940112 I 7 1 370 1 A-325 18251116 I 49.738 I 93.258 I 74.592 10.0410.02111 140 1280 1185.51163.4331168 12451144.141 1386 1384.6151.

48 1H 1 353.611 I 15501 12 I 9 I 370 I A-325 I 825 I 116 1 49.738 1 93.258 I 95.904 17.11 I 3.55 14 I 100 I 40 I 3060 I 328.5 I 843.278 I 24841 405 I 972.97 J2604.9 1722.8571,*

221 41 10 I 59.970 I 9401 12 I 7 1 370 I A-325 I 825 1116 1 49.738 I 93.258 1 74.592 11.2110.6011 I I 40 I 280 1185.51163.4331 168 1 245 1144.141 1386 I 384.615hi

45 10 I 2.049 I 9401 12 1 7 1 370 I A-325 I 825 I [16 1 49.738 I 93.258 I 74.592 10.0410.021 11 I 40 I 280 J 185.51163.4331 168 I 245 1144.141 1386 1384.6151&

4610 I 11.220 I 9401 12 I 7 I 370 I A-325 18251116 I 49.738 1 93.258 1 74.592 10.231 0.11111 140 1280 1185.51163.43311681 2451144.141 1386 1384_6151'*1 :i:
00
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TabeI4.7.c Lanjutan

Join Btg

[1] tE3 '[~,tt 118)
~~ 1 ~

50 10 I 75.680 I 9401 12 I 7 1 370 I A-325 1 825 1116 1 49.738 I 93.258 1 74.592 11.521 0.761 1 1 I 40 I 280 1185.51163.4331 168 I 245 1144.141 1386 1384.6151 ok

231 421A 1166.179163531 12 1 12 1 370 I A-325 I 8251119 I 70.138 I 131.508 1 151.84812.3711.18121110 14011800110801 494.1 11344112001439.781 I 10k

43 IB 1 56.429 127161 12 I 8 I 370 I A-325 I 825 1116 1 49.738 I 93.258 I 85.248 11.1310.5711 I I 40 I 320 I 332 I 126.69 I 192 I 400 1103.971 I 10k

46 10 I 11.220 I 9401 12 I 7 1 370 1 A-325 18251116 I 49.738 I 93.258 I 74.592 10.2310.11111 140 I 280 1185.51163.4331 1681 2451144.14

47 IB I 38.913 127161 12 I 81 370 I A-325 I 825 1116 I 49.738 1 93.258 I 85.248 10.7810.391 1 I I 40 I 320 I 332 I 126.69 I 192 I 400 1103.97

51 IA 1115.308163531 12 I 12 I 370 I A-325 I 825 1119 I 70.138 I 131.508 I 151.84811.6410.82111 140 I 480 I 1080 I 351.54 I 252 112001257.96

241 44 IA 1 549.466163531 12 \ 12 1 370 \ A-325 \ 825 1\ 19 \ 70.138 \ 131.508 \ 151.848 \7.83\ 3.92\ 4\ 110\ 40 \ 4440 \ 1080 \ 779.22 I 3528\ 1200 \803.41

47 IB I 38.913 127161 12 I 8 I 370 I A-325 I 825 1116 I 49.738 1 93.258 I 85.248 10.781 0.391 1 1 I 40 I 320 I 332 I 126.69 I 192 I 400 1103.97

52 IB 1 53.620 127161 12 I 8 I 370 I A-325 I 825 1116 I 49.738 I 93.258 I 85.248 11.0810.541 1 I I 40 I 320 I 332 I 126.69 I 192 I 400 1103.97

53 IA I 500.596163531 12 I 12 I 370 1 A-325 I 825 1119 I 70.138 1 131.508 I 151.848 17.1413.571 41110 I 40 I 4440 I 1080 I 779.22 13528112001803.41

1386 I 384.6151 ok

ok

ok

ok

ok

ok

ok

251 48 IH 1353.611 I 15501 12 I 9 I 370 I A-325 1 825 1116 I 49.738 I 93.258 I 95.904 17.1113.551 41 100 I 40 I 3060 I 1094 11267.85124841117011248.4

49 10 I 20.137 I 9401 12 I 7 I 370 I A-325 I 825 1116 I 49.738 I 93.258 I 74.592 I 0.4 10.2011 I I 40 I 280 1185.51163.4331 168 I 245 1144.14

54 10 I 12.944 I 9401 12 I 7 1 370 I A-325 I 825 1116 I 49.738 I 93.258 I 74.592 10.2610.1311 I 1 40 I 280 1185.51163.4331 168 I 245 1144.14

56 IH I 337.391 I 15501 12 I 9 I 370 I A-325 I 825 II 16 I 49.738 I 93.258 I 95.904 16.781 3.391 41 1001 40 I 30601238.51793.328124841 315 1940.57

261 50 10 I 75.680 I 9401 12 I 7 I 370 I A-325 I 825 II 16 I 49.738 I 93.258 I 74.592 11.5210.7611 I I 40 I 280 1185.51163.4331 168 1 245 1144.~4

54 10 I 12.944 1 9401 12 1 7 I 370 I A-325 I 825 II 16 1 49.738 I 93.258 I 74.592 10.2610.131 1 I I 40 I 280 1185.51163.4331 168 I 245 1144.14

5710 1 23.413 I 9401 12 I 7 I 370 I A-325 182511161 49.738 I 93.258 I 74.592 10.4710.24111 1401 280 1185.51163.4331168 12451144.14

58 10 1 94.971 1 9401 12 1 7 I 370 I A-325 I 825 II 16 \ 49.738 I 93.258 I 74.592 11.9110.9511 I I 40 I 280 1185.51163,4331 168 I 245 1144.14

271 51 IA 1115.308163531 12 I 12 I 370 I A-325 I 825 II 19 I 70.138 I 131.508 I 151.84811.6410.82111 140 I 480 I 1080 I 703.08 1 252 112001515.92

52 IB I 53.620 127161 12 I 8 I 370 I A-325 I 825 II 16 I 49.738 I 93.258 I 85.248 11.0810.54111 140 I 320 I 332 I 126.69 I 192 I 400 1103.97

55 IB I 46.893 127161 12 I 8 I 370 I A-325 I 8251116 I 49.738 I 93.258 1 85.248 10.9410.47111 140 I 320 I 332 I 126.69 I 192 I 400 1103.97

59 IA I 66.500 163531 12 I 12 I 370 I A-325 I 825 II 19 I 70.138 1 131.508 1 151.848 10.9510.47111 140 I 480 I 10801 351.54 I 252 112001257.96

281 53 IA 1500.596163531 12 I 12 1 370 I A-325 I 825 II 19 I 70.138 1 131.508 I 151.84817.1413.57141110 140 14440 I 1080 I 779.22 13528112001803.41

55 IB 1 46.893 127161 12 I 8 1 370 I A-325 I 825 II 16 I 49.738 I 93.258 I 85.248 10.9410.4711 I I 40 I 320 1 332 I 126.69 I 192 1 400 1103.97

60 IB I 62.721 127161 12 I 8 I 370 I A-325 I 825 II 16 I 49.738 I 93.258 1 85.248 11.261 0.631 1 I I 40 I 320 I 332 I 126.69 I 192 1 400 1103.97

61 IA 1443.434163531 12 1 12 1 370 1 A-325 1 825 \1 19 1 70.138 \ 131.508 1 151.84816.3213.161 4\ 1101 40 I 44401 10801 779.22 13528112001803.41

8630.8

1386

1386

1930.4

1386

1386

1386

1386

8352

2395.05

384.615

384.615

535.693

384.615

384.615

384.615

384.615

2317.68

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

ok

291 56 IH 1 337.391 I 15501 12 I 9 1 370 I A-325 I 825 II 16 I 49.738 I 93.258 1 95.904 16.781 3.39 I 4 I 100 I 40 I 3060 I 328.5 I 843.2781 24841 405 I 972.97

57 10 123.413 I 9401 12 I 7 I 370 I A-325 18251116 I 49.738 I 93.258 1 74.592 10.4710.24111 140 I 280 1185.51163.4331 168 12451144.14

62 10 I 14.547 I 9401 12 I 7 I 370 I A-325 I 825 II 16 I 49.738 1 93.258 I 74.592 10.2910.1511 I 140 I 280 1185.51163.4331 168 I 245 1144.14

2604.91722.8571 ok

1386 I 384.6151 ok

1386 1384.6151 ok ~
~
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TabeI4.7.c Lanjutan

N A tp tf F
Pmcn mutu,diameter"jmlh,jrk baot ""G:~e~p,\j~.(;~ii~,)::III,I)!'lcF~R~~~rii2 ,:fcek AoP~otiin? IT

. ,',' ,. , U', 9 up, :":,, ,,,' ,"'I' '[tit''"'; '" "',"Joiri Btg Prf Mutu baut Fub ".0 ~Vn geser 'I:,..:" '\'i~,~:' {,i,~~~~"\,Jln,t6Niti,Ket.
I (kN) (mm2 (mm (mm (Mpa) (Mpa) (mm (leN)' ":' N,1'\ :r m 1m (mm2 (rrlm:ii!) "" lIeN\' :j~';";\ I"L; .;,

1[1] [2) [31 ,[4) (5) [6] [7J .[8J', [9) rtOlldlt1l: '[1~iii(1~J f~n,(Jt1'~1,[j91 'f??l ,:[~~Ii ::'[241 ;:[25)),[261Ii {:a7}

64 H 318.046 1550 12 9 370 A-325 825 15 49.738 93.258 95.904 6.39 3.20 4 100 40 3060 328.5 843.278 2484 405 972.97 2604.9 722.857 ok

301 58 10 1 94.971 1 9401 12 1 7 J 370 I A-325 1 825 I 16 I 49.738 1 93.258 1 74.592 11.9110.95111 1401 280 /185.51163.4331 168 1 245 1144.141 1386 /384.6151 ok

6210 1 14.547 I 9401 121 7 1370 I A-325 18251 16 I 49.738 1 93.258 1 74.592 10.2910.15111 1401280 1185.51163.433116812451144.141 1386 1384.6151 ok

65 /0 1 26.243 I 9401 12 I 7 1 370 I A-325 1 825 I 16 I 49.738 1 93.258 1 74.592 10.531 0.261 1 I I 40 I 280 1185.51163.4331 168 1 245 1144.141 1386 1384.6151 ok

66 10 1116.7841 9401 12 I 7 1 370 / A-325 1 825 I 16 I 49.738 I 93.258 I 74.592 12.3511.17121 60 1401 700 1185.51254.153/ 476 1 245 1246.711 1436 1 398.491 ok

311 591A 166.500 163531 121 121 370 I A-325 18251 19 I 70.138 1131.5081151.84810.9510.47111 1401480110801351.54 I 252112001257.961 / / ok

60 18 I 62.721 127161 12 I 8 / 370 1 A-325 1 825 1 16 I 49.738 1 93.258 1 85.248 11.2610.6311/ 140 I 320 I 332 1 126.69/ 192/ 400 1103.97/ / 10k

63 18 / 54.563 127161 12 I 8 I 370 1 A-325 I 825 I 16 1 49.73e 1 93.258 1 85.248 1 1.1 10.551 11 1 40 I 320 1 332 1 126.69 1 192 1 400 1103.97/ I I ok

671A 111.8491635311211213701 A-325 18251191 70.13E· 1131.5081151.84810.1710.08111 1401480110801351.541252112001257.961 1 10k

321 61 IA 1 443.434163531 12 I 12 I 370 I A-325 I 825 I 19 I 70.138 I 131.508 I 151.848 16.321 3.161 41 1101 401 44401 1080 I 779.22 13528112001803.411 I 10k

63 IB I 54.563 127161 12 1 8 I 370 I A-325 I 825 I 16 I 49.738 I 93.258 I 85.248 I 1.1 10.55111 1 40 I 320 I 332 I 126.69 1 192 1 400 1103.97/ 1 I ok

681B 174.083127161121 8 1370 I A-325 18251161 49.738 I 93.258 1 85.24811.4910.74111 1401320 13321126.69119214001103.971 I 10k

69 IA I 376.470 I 63531 12 1 12 I 370 I A-325 I 825 1 19 I 70.138 I 131.508 I 151.848 15.371 2.681 31 1101 40 I 3120 I 1080 1 636.66 12436112001621.591 1 1ok

331 64 1H 1318.046 I 1550I 12 I 9 1 370 I A-325 I 825 I 16 I 49.738 1 93.258 I 95.904 16.391 3.20 141 100 1 40 I 3060 1328.51 843.2781 24841 405 1972.971 2604.9 J 722.8571 ok

6510 126.243 1 9401121 7 13701 A-325 18251 16 I 49.738 1 93.258 1 74.592 10.5310.2611/ 14012801185.51163.433116812451144.141 13861384.6151 ok

7010 1 44.420 I 94011217 1370 I A-325 18251161 49.738 193.258 I 74.59210.8910.45111 14012801185.51163.433116812451144.141 1386 1384.6151 ok

7410 1105.8651 9401 12 I 7 I 370 I A-325 18251 16 I 49.738 I 93.258 1 74.592 12.1311.06121 601401 7001185.51254.153147612451246.711 1436 1398.491 ok

76 1H I 210.606 I 15501 12 1 9 1 370 I A-325 I 825 1 16 I 49.733 I 93.258 I 95.904 I 4.231 2.12 I 3 I 100 1 40 I 2160 1328.5 I 648.878117281 405 I 721.2212604.9/ 722.8571 ok

341 66 ID 1 116.784 1 9401 12 I 7 1 370 I A-325 I 825 I 16 1 49.733 I 93.258 I 74.592 12.3511.171 21 60 1 40/ 700 1185.51254.1531 476 I 245 1246.711 1436 I 398.49 1 ok

7010 I 44.4201 94011217 1370 I A-325 18251161 49.738 193.258 I 74.592 10.8910.45111 14012801185.51163.433116812451144.1411386 1384.6151 ok

7110 I 30.355 I 94011217 1370 I A-325 18251161 49.738 193.258 1 74.592 10.6110.31111 14012801185.51163.433116812451144.1411386 1384.6151 ok

7410 1105.8651 94011217 13701 A-325 18251161 49.738 193.258 174.592 12.1311.06121601401700 1185.51254.153147612451246.71114361398.491 ok

75 10 1 22.533 1 9401 12 1 7 1 370 I A-325 I 825 I 16 I 49.738 I 93.258 I 74.592 I 0.451 0.231 1 I 1 40 I 280 I 185.51 163.4331 168 1 245 1144.141 1386 I 384.6151 ok

7710 198.741 I 94011217 1370 I A-325 18251161 49.738 193.258 I 74.592 11.9910.99111 14012801185.51163.433116812451144.141 1386 1384.6151 ok

351 71 10 I 30.355 1 9401 12 I 7 I 370 I A-325 I 825 1 16 I 49.738 I 93.258 1 74.592 10.611 0.31 I 1 I I 40 1 280 1185.51163.4331 168 I 245 1144.141 1386 1384.6151 ok

72 10 1 32.037 I 9401 12 I 7 1 370 I A-325 1 825 I 16 1 49.7:!8 1 93.258 I 74.592 10.6410.321 1 I I 401 280 1185.51163.4331 168 I 245 1144.t41 1386 1384.6151 ok

78 IE I 5.122 1691 I 12 I 6 I 370 I A-325 18251 16 I 49.n8 1 93.258 1 63.936 10.1 10.05111 140 I 240 I 129 1123.4351 1441 1801112.751 960 1 266.4 10k

79 IE 1 3.712 I 691 I 12 I 6 I 370 I A-325 1 825 I 16 I 49.738 1 93.258 I 63.936 10.0710.041 1 I 1 40 I 240 I 129 1123.4351 144 I 180 1112.751 960 1 266.4 10k
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N A tp tf F: pmcnmU6J,diametJ:.jrnlh"jrk baut .2'" 10",____ ':i 'i'C~k"~~t2i.tarlk:~::uC~H:~e;;erl~:tarikcek'ArlproB
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Illt11"·~j:i:t~1 i[6t l:::: I"'i':;[~l:u :,mn:li.:.r~~1i.:i I':,. ',11:\lm.$l: 1~::(j. l~.§l [??l :i:;t~3J [44] ,.., [261· [21]
72 0 32.037 940 12 7 370 A-325 825 16 49.738 93.258 T 74.592 0.64 0.32 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

73 16 I 32.312 12716/ 12 1 8 I 370 1 A-325 1 825 I 16 I 49.738 / 93.258 I 85.248 10.6510.3211 I I 40 I 320 I 332 I 126.69 I 192 I 400 1103.971 I 10k

80 IE 1 4.374 1691 I 12 I 6 1 370 I A-325 18251 161 49.738 I 93.258 I 63.936 10.0910.04111 140 I 240 1 129 1123.4351 1441 180 1112.751 960 1 266.4 10k

81 IA 161.023 163531 121121 370 I A-325 18251 191 70.138 1131.5081151.84810.8710.44111 1401 480 11080 1351.541252112001257.961 I 10k

371 69 IA 1 376.470163531 12 1 12 1 370 1 A-325 I 825 1 19 I 70.138 I 131.508 I 151.848 15.3712.681 31 110 I 40 I 3120 I 1080 I 636.66 12436112001621.591 I 10k

73 16 I 32.312 127161 12 I 8 I 370 I A-325 I 825 I 16 1 49.738 I 93.258 I 85.248 10.6510.321 1 I I 40 I 320 I 332 I 126.69 I 192 I 400 1103.971 1 10k

82 16 I 43.341 127161 12 I 8 I 370 I A-325 I 825 I 16 I 49.738 1 93.258 1 85.248 10.8710.441 1 I 1 40 I 320 I 332 I 126.69 I 192 I 400 1103.971 1 10k

83 fA I 335.734163531 12 I 12 1 370 I A-325 I 825 I 19 I 70.138 I 131.508 I 151.848 14.791 2.391 31 1101 40 1 3120 I 1080 1 636.66 124361 12001621.591 1 10k

381 74 10 1 105.8651 9401 12 1 7 1 370 1 A-325 I 825 I ~6 1 49.738 I 93.258 I 74.592 12.1311.06121 60 1 401 700 1185.51254.1531 476 I 245 1246.711 1436 I 398.491 ok

75 10 1 22.533 1 9401 12 I 7 I 370 1 A-325 1 825 1 ~6 1 49.738 I 93.258 1 74.592 10.451 0.231 1 I 1 40 1 280 1185.51163.4331 168 1 245 1144.141 1386 1384.6151 ok

84 10 1 22.348 I 9401 12 1 7 1 370 1 A-325 1 825 1 ~6 1 49.738 1 93.258 I 74.592 10.4510.221 1 1 I 401 280 1185.51163.4331 168 I 245 1144.141 1386 1384.6151 ok

85 10 I 106.3061 9401 12 1 7 1 370 1 A-325 I 825 I ~6 I 49.738 I 93.258 I 74.592 12.1411.07121 60 140 I 700 1185.51254.1531 476 1 245 1246.711 1436 I 398.49 Jok

391 76 IH I 210.6061 15501 12 I 9 I 370 I A-325 I 825 I 116 1 49.738 1 93.258 1 95.904 14.2312.121 31 100 I 40 I 2160 I 328.51 648.878117281 405 1721.2212604.91722.8511 ok

8410 122.348 I 9401121 7 1370 I A-325 182511161 49.738 1 93.258 I 74.592 10.4510.22111 14012801185.51163.433116812451144.141 1386 1384.6151 oil

86 10 I 12.070 1 9401 12 I 7 I 370 I A-325 1 825 1 116 1 49.738 1 93.258 I 74.592 10.2410.12111 140 I 280 1185.51163.4331 168 1 245 1144.141 1386 1384.6151 ok

90 10 I 228.335 I 9401 12 I 7 1 370 1 A-325 I 825 1 116 1 49.738 I 93.258 1 74.592 14.591 2.30 I 3 I 60 I 40 I 1120 I 185.51 344.8731 784 I 245 I 349.271 1436 I 398.49 f ok

4017710 198.741 1 9401121 7 1370 I A-325 182511161 49.738 1 93.258 1 74.592 11.9910.99111 1401280 1185.51163.433116812451144.141 1386 1384.615101

78 IE 1 5.122 1691 1121 6 1370 I A-325 182511161 49.738 I 93.258 1 63.936 10.110.05111 140 1240 I 129 1123.4351 144 11801112.751 960 126&.4 10k

8510 1106.3061 9401 121 7 1370 I A-325 182511161 49.738 I 93.258 1 74.592 12.1411.07121 601401 700 /185.51254.1531 4761245/246.711 1436 1398.49'ot

86 10 I 12.070 I 9401 12 I 7 I 370 I A-325 18251116 I 49.738 I 93.258 I 74.592 10.2410.12111 140 I 280 1185.51163.4331 168 I 245 1144.141 1386 1384.615lak

8710 164.9671 9401121 7 1370 I A-325 182511161 49.738 193.258 I 74.59211.3110.65111 14012801185.51163.433116812451144.1411386 1384.615lai

91 IE 119.053169111216 \370 I A-325 182511161 49.738 193.258 I 63.93610.3810.19111 1401240 11291123.435114411801112.751960 I 266.4 'at
92 10 I 167.8731 9401 12 1 7 I 370 I A-325 1 825 1116 1 49.738 1 93.258 1 74.592 13.3811.691 21 60 I 40 I 700 1185.51254.1531 476 I 245 1246.71 1 1436 I 398.491 *

411 79 IE I 3.712 1 691 1 12 I 6 I 370 I A-325 I 825 1116 I 49.738 I 93.258 I 63.936 10.071 0.041 1 I I 40 I 240 I 129 1123.4351 144 I 180 1112.751 960 1 266.4 I.
80 IE I 4.374 I 691 I 12 1 6 I 370 1 A-325 I 825 1116 I 49.738 1 93.258 I 63.936 10.0910.041 1 I I 401 240 1 129 1123.4351 144 I 180 /112.751 960 I 265.4 ! x

8710 164.967194011217 1370 I A-325 182511161 49.738 193.258 I 74.59211.31!0.65111 1401280 1185.51163.433116812451144.141 1386 I 384.&151d:

8810 167.224 1 940\ 121 7 I 3701 A-325 18251116 I 49.738 I 93.258 I 74.592 11.3510.68111 1401 2801185.51163.433116812451144.141 1386 1384.6151.

42181 IA 161.023 163531 121 12 I 370 I A-325 18251119 I 70.138 113'1.5081151.84810.8710.44111 140 1480 110801351.541252112001257.961 I Jal
82 16 I 43.341 127161 12 I 8 1 370 1 A-325 1 825 1116 I 49.738 I 93.258 1 85.248 10.8710.4411 I I 40 I 320 I 332 I 126.69 I 192 1 400 1103.971 I lat

I I 88 10 I 67.224 I 940112 1 7 I 370 I A-325 I 82511'6 1 49.738 I 93.258 I 74.592 11.35 10.68 1
'
1 140 I 280 1185.51163.4331 168 I 245 1'44.'41 1386 1384.6151-1 _

Vl-
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I-,

Join I Btg I Prf

[1J

93 10

941A

431 83 IA

89 18
95 18
961A

441 90 10

91 IE
97 IE

10010

451 92 10

97 IE
101 IE
10210

461 93 10

98 IE

10310

1041E

471 94 IA

95 IB

98 IE

99 18
1051A

481 96 IA

99 18

1061B

1071A

491 10010

1011E

Nu

(kN)

~
79.940

19.596

108.826

335.734

79.940

31.945

337.062

228.335

19.053

10.065

243.303

167.873

10.065

15.861

155.917

19.596

20.023

42.921

23.047

108.826

31.955

20.023

3.880

88.016

337.062

3.680

7.144

335.709

243.303

15.861

Ag 1 tp I tf

(mm2 (mm (mm

(5J (6) 1<
2716 12 8

9401 12 I 7

63531 12 I 12

63531 12 1 12

27161 12 1 8

27161 12 I 8

12 I 12

9401 12 1 7

691 1 12 1 6

691 1 12 I 6

9401 12 I 7

9401 12 1 7

691 I 12 I 6

691 1 12 I 6

9401 12 1 7

9401 12 I 7

691 I 12 I 6

9401 12 I 7

691 \ 12 I 6

6353\ 12 I 12

27161 12 I 8

691 1 12 1 6

27161 12 I 8

63531 12 I 12

63531 12 I 12

27161 12 I 8

2716\ 121 8

6353/ 12 I 12

9401 12 1 7

691 I 12 I 6

(Mpa)

(7)

370 332 I 126.69 I 192

370 1 A-325 I 825 I 1$ I 49.738 1 93.258 1 74.592 \ 0.39\ 0.20111 140 I 280 1185.51163.4331 168

370 I A-325 \ 825 I 19 I 70.138 \ 131.508 I 151.84811.55\ 0.78111 140 I 480 1 1080 \ 351.54 I 252

370 I A-325 \ 825 I 19 I 70.138 I 131.508 1151.84814.79\2.39\3\110140 \3120 ( 1080 I 636.6612436

370 I A-325 1 825 1 1~ I 49.738 I 93.258 I 85.248 11.6110.801 11 I 40 I 320 I 332 I 126.69 I 192

370 I A-325 I 825 I 1~ 1 49.738 1 93.258 1 85.248 10.6410.32111 140 I 320 I 332 I 126.69 I 192

370 I A-325 I 825 1 119 I 70.138 I 131.508 I 151.848 14.811 2.401 31 11 01 401 31201 1080 1 636.66 12436

370 1 A-325 1 825 I 16 I 49.738 I 93.258 I 74.592 14.5912.30 I 31 60 I 401 11201185.51344.8731 784

370 I A-325 'j 825 1 16 1 49.738 1 93.258 I 63.936 10.3810.19111 140 I 240 I 129 1123.4351 144

370 I A-325 I 825 I 16 1 49.738 I 93.258 I 63.936 I 0.2 10.10 I 1 I I 40 I 240 I 129 1123.4351 144

370 I A-325 I 825 I 16 1 49.738 I 93.258 I 74.592 14.8912.45131 60 140 I 11201185.51344.6731 784

370 1 A-325 18251'6 I 49.738 I 93.258 I 74.592 13.3811.69121 6014017001185.51254.1531476

370 I A-325 1 825 1 ~6 I 49.738 I 93.258 I 63.936 1 0.2 10.1011\ I 40 I 240 1 129 1123.4351 144

370 I A-325 1825 1 ~6 1 49.738 I 93.258 I 63.936 10.32\0.16111 14012401 129 1123.4351 144

370 I A-325 18251116 I 49.738 I 93.258 I 74.592 13.1311.57121 601401700 \185.51254.1531 476

370 I A-325 I 825 I 116 I 49.738 I 93.258 1 74.592 10.3910.2011 1 I 40 I 280 1185.51163.4331 168

370 I A-325 I 825 1 116 1 49.738 I 93.258 I 63.936 I 0.4 10.20111 I 40 I 240 I 129 1123.4351 144

370 1 A-325 I 625 \116 1 49.738 I 93.258 I 74.592 10.8610.43111 I 40 I 280 1185.51163.4331 168

370 I A-325 I 825 1116 1 49.738 I 93.258 I 63.936 10.46) 0.23111 I 40 \ 24C' 1 129 1123.4351 144

3701 A-325 18251119170.138 \131.5081151.84811.5510.78111 1401480110801351.541252

370 1 A-325 I 825 1116 I 49.738 1 93.258 I 85.248 10.6410.32111 I 401 320 I 332 I 126.69 I 192

370 1 A-325 1 825 \116 I 49.738 I 93.258 1 63.936 I 0.4 10.2011 1 I 40 I 240 I 129 1123.4351 144

370 I A-325 I 825 1116 I 49.738 \ 93.258 I 85.248 10.0810.0411 1 I 401 320 I 332 I 126.69 I 192

370 I A-325 I 8251119 I 70.138 I 131.508 I 151.84811.2510.63111 140 I 480 I 1080 I 351.54 1 252

370 I A-325 I 825 II 19 1 70.138 I 131.508 1 151.848 14.811 2.40 I 31 1101 40 13120 I 1080 I 636.66 12436

370 I A-325 I 825 \1 16 \ 49.738 I 93.258 I 85248 10.0810.041 1 I \ 40 I 320 I 332 1 126.69 1 192

370 1 A-325 I 825 II 16 I 49.738 I 93.258 I 85.248 10.141 0.071 1 1 1 40 I 320 I 332 1 126.69 1 192

370 I A-325 I 525 If 19 I 70.138 1 131.508 I 151.84814.7912.39131110140 13120 I 1080 I 636.66 12436

370 1 A-325 I 825 I 16 I 49.738 I 93.258 1 74.592 14.8912.451 31 60 I 40 I 11201185.51344.8731 784

370 I A-325 I 8251 16 I 49.738 I 93.258 I 63.936 10.32\ 0.16111 140 I 240 I 129 1123.4351 144

~Tn2

400 1103.97

245 1144.14

12001257.96

12001621.59

400 1103.97

400 1103.97

1200 I 621.59

245 1349.27

180 1112.75

180 1112.75

245 1349.27

245 J246.71

180 1112.75

1801112.75

245 1246.71

245 1144.14

180 1112.75

245 1144.14

180'1112.75

12001257.96

400 1103.97

1801112.75

400 1103.97

12001257.96

1200 I 621.59

400 1103.97

400 1103.97

12001621.59

245 1349.27

180 1112.75

_..~ tel.

r261 1(27]

ok

1386 \384.615\ ok

ok

ok

ok

ok

ok

1436 I 398.49 1 ok

960 I 266.4 I ok

960 1 266.4 I ok

1436 I 396.49 I ok

1436 I 398.49 I ok

960 I 266.4 I ok

960 I 266.4 I ok

1436 1 398.49 1 ok

1386 1384.6151 ok

960 1 266.4 I ok

1386 1384.6151 ok

960 1 266.4 1 ok

ok

ok

960 1 266.4 I ok

ok

ok

ok

ok

ok

ok

1436 1 398.49 I ok

960 I 266.4 I ok J-,.
V.
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[1] [2] [3] '(4); , [5] [6] .i:,
~-~ ~ h~l', 16 III :Ij~] [2$}::', "', (26]. (2(]

108 E 8.675 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.17 0.09 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

111 0 255.274 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.13 2.57 3 60 40 1120 185.5 344.873 784 245 349.27 1436 398.49 ok

50 102 0 155.917 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.13 1.57 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

108 E 8.675 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.17 0.09 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

112 E 13.553 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.27 0.14 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

113 0 146.319 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.94 1.47 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

51 103 0 42.921 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.86 0.43 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

109 E 2.154 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.04 0.02 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

114 0 40.881 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.82 0.41 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

115 E 3.812 . 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.08 0.04 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

52 104 E 23.047 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.46 0.23 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

105 A 88.016 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.25 0.63 1 40 480 1080 351.54 252 1200 257.96 ok

106 8 7.144 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.14 0.07 1 40 320 332 126.69 192 400 103.97 ok

109 E 2.154 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.04 0.02 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

110 8 1.530 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.03 0.02 1 40 320 332 126.69 192 400 103.97 ok

116 0 13.475 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.27 0.14 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

117 A 120.198 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.71 0.86 1 40 480 1080 351.54 252 1200 257.96 ok

53 107 A 335.709 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.79 2.39 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

110 8 1.530 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.03 0.02 1 40 320 332 126.69 192 400 103.97 ok

118 8 7.943 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.16 0.08 1 40 320 332 126.69 192 400 103.97 ok

119 A 331.672 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.73 2.36 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

54 111 0 255.274 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.13 2.57 3 60 40 1120 185.5 344.873 784 245 349.27 1436 398.49 ok

112 E 13.553 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.27 0.14 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

120 E 7.411 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.15 0.07 1 40 240 129 123.435 144 180 112~75 960 266.4 ok

123 0 265.028 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5.33 2.66 3 60 40 1120 185.5 344.873 784 245 349.27 1436 398.49 uk

55 113 0 146.319 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.94 1.47 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

120 E 7.411 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.15 0.07 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

124 E 11.496 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.23 0.12 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

125 0 139.014 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.79 1.40 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

56 114 0 40.881 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.82 0.41 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
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1386 1384.6151 ok

. An I ¢Nlf: .\Ket.
(mm2)

F
¢ekn~eser~p.·.tarik

up ',. ',.... ».,'
~~:~s<.~(~,i'¢Tn2

(Mpa) mm2 (mm2' (kN)

[7] 114][1$): 161m'[iSl '(22]( !\[2~] [24]'

370 49.738. 93.258 74.592 0.74 0.37 1 40 168 245 144.14

Ag I tp I tf

(mm2 (mm (mm

(5] [6) ,i•.. :.

940 12 7

Nu

(kN)

[4]

36.572

[1] [2] (3]

126 0

Join I Btg IPrl

121 IE 3.789 691 J 12 I 6 370 I A-325 I 825 1116 I 49.738 I 93.258 I 63.936 10.0810.0411 I I 401 240 I 129 1123.4351 144 I 180 1112.75 960 I 266.4 1 ok

1271E 6.109 691 1 12 1 6 370 1 A-325 182511161 49.738 I 93.258 1 63.936 10.1210.06111 1401 2401 129 1123.43511441 1801112.75 960 I 266.4 I ok

571 1151E 3.812 691 I 12 I 6 370 1 A-325 1 8251116 I 49.738 I 93.258 I 63.936 10.0810.0411 I 140 I 240 I 129 1123.4351 144 I 180 1112.75 960 I 266.4 I ok

11610 13.475 9401 12 1 7 370 I A-325 18251116 I 49.738 I 93.258 I 74.592 10.2710.14111 140 I 280 1185.51163.43311681245 1144.14 1386 1384.6151 ok

121 IE 3.789 691 1 12 I 6 370 1 A-325 18251116 1 49.738 I 93.258 I 63.936 10.0810.04111 140 1240 I 129 1123.4351 144\ 1801112.75 960 1 266.4 1 ok

12810 14.872 9401 12 I 7 370 I A-325 18251 i16 I 49.738 I 93.258 I 74.592 10.310.15111 1401 280 1185.51163.4331 1681245 1144.14 1386 1384.6151 ok

581 117IA 120.198 63531 12 I 12 370 I A-325 I 8251119 I 70.138 I 131.508 I 151.848\1.71\ 0.86111 140 I 480 \1080 \ 351.54 1 252 \12001257.96 ok

11818 7.943 27161 12 1 8 370 I A-325 18251116 1 49.738 1 93.258 1 85.248 10.1610.08111 140 I 320 I 332 I 126.69 1192 14001103.97 ok

12218 7.434 27161 12 I 8 370 I A-325 18251116 I 49.738 I 93.258 I 85.248 10.1510.07111 140 I 320 I 332 I 126.69 1192 1400 1103.97 ok

1291A 124.387 63531 12 I 12 370 1 A-325 1 825 1119 1 70.138 1 131.508 I 151.84811.7710.89111 1 401 480 1 10801 351.54 1 252 112001257.96 ok

591 1191A 331.672 63531 12 I 12 370 I A-325 1 825 1119 I 70.138 1 131.508 1 151.848 14.731 2.361 3 I 110 I 40 I 3120 I 1080 I 636.66 124361 12001621.59 ok

12218 7.434 27161 12 I 8 370 I A-325 18251116 I 49.738 1 93.258 I 85.248 10.1510.07111 140 I 320 I 332 I 126.69 11921400 1103.97 ok

13018 19.302 27161 12 1 8 370 I A-325 18251116\ 49.738 \ 93.258 I 85.248 \0.39\0.19111 \401320 \ 332 1126.69119214001103.97 ok

131 IA 319.550 63531 12 I 12 370 I A-325 I 8251119 1 70.138 I 131.508 I 151.84814.5612.28131110 140 1312011080 1636.66 12436112001621.59 ok

60112310

1241E

265.028

11.496

9401 12 I 7

691 1 12 I 6

370 I A-325 I 825 1116 I 49.738 I 93.258 I 74.592 15.3312.661 31 60 1 40 I 11201185.51344.8731 784 I 245 1349.27

370 I A-325 I 825 1116 I 49.738 I 93.258 I 63.936 10.2310.12 t 11 140 I 240 I 129 1123.4351 144 I 180 1112.75

1436 I 398.49 I ok

960 1 266.4 I ok

1321E 41.851 691 1 12 I 6 370 I A-325 I 825 1116 I 49.738 I 93.258 1 63.936 10.8410.4211 I I 40 I 240 I 129 1123.4351 144 I 180 1112.75 960 I 266.4 I ok

1361E 63.724 691 I 12 I 6 370 1 A-325 1 8251116 1 49.738 I 93.258 I 63.936 11.2810.64111 1401 240 1 129 1123.4351 1441 180 1112.75 960 I 266.4 1 ok

1441D 221.374 9401 12 I 7 370 I A-325 I 8251116 I 49.738 I 93.258 I 74.592 14.4512.23131 60 140111201185.51344.8731 784 I 245 1349.27 1436 1 398.49 I ok

61112510 139.014 9401 12 I 7 370 I A-325 I 825 1116 I 49.738 I 93.258 I 74.592 12.7911.40 121 60 I 40 I 700 1185.51254.1531 476 I 245 1246.71 1436 I 398.49 I ok

12610 36.572 940\ 12 \ 7 370 1 A-325 18251 \16 I 49.738 I 93.258 \ 74.592 10.74\ 0.3711\ 1401 2801185.51163.433\ 168 I 2451144.14 1386 1384.6151 ok

1321E 41.851 691 I 12 I 6 370 I A-325 18251116 I 49.738 I 93.258 I 63.936 10.8410.42111 140 1240 I 129 1123.4351 144 11801112.75 960 1 266.4 I ok

1331E 26.630 691 I 12 1 6 370 I A-325 18251116 I 49.738 I 93.258 J 63.936 10.5410.27111 140 1240 I 129 1123.4351 144 I 1801112.75 960 I 266.4 1 ok

137lE 63.700 691 I 12 I 6 370 1 A-325 I 825 1116 I 49.738 I 93.258 I 63.936 11.2810.6411 I I 40 I 240 1 129 1123.4351 144 1 180 1112.75 960 1 266.4 I ok

1381E 16.975 691 I 12 I 6 370 I A-325 1825 ll16 I 49.738 I 93.258 1 63.936 10.3410.17111 1401240 I 129 1123.4351 144 I 1801112.75 960 I 266.4 1 ok

1451E 16.666 691 1 12 1 6 370 I A-325 18251116 I 49.738 I 93.258 I 63.936 10.3410.17111 140 I 240 I 129 1123.4351 1441 1801112.75 960 I 266.4 I ok

621 1271E

128/0

6.109

14.872

691 I 12 I 6

9401 12 r 7

370 1 A-325 I 825 I 116 J 49.738 I 93.258 I 63.936 10.1210.06111 140 I 240 I 129 1123.4351 144 I 180 1112.75

370 I A-325 I 825 1116 I 49.738 r 93.258 I 74.592 I 0.3 10.1511 I 140 I 280 1185.51163.4331 168 I 245 1144.14

960 I 266.4 I ok

1386 I 384.6151 ok
1331E 26.630 691 I 12 I 6 370 I A-325 18251116 I 49.738 I 93.258 I 63.936 10.5410.27111 1401 240 I 129 1123.4351 144 I 1801112.75 960 I 266.4 loki ......
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134 E 14.144 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.28 0.14 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

139 E 16.666 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.34 0.17 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

140 E 10.154 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
146 E 11.821 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.24 0.12 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

63 129 A 124.387 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.77 0.89 1 40 480 1080 351.54 252 1200 257.96 ok

130 B 19.302 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.39 0.19 1 40 320 332 126.69 192 400 103.97 ok

134 E 14.144 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.28 0.14 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
135 B 18.581 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.37 0.19 1 40 320 332 126.69 192 400 103.97 ok

141 E 9.945 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

142 B 33.315 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok
147 A 106.264 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.52 0.76 1 40 480 1080 351.54 252 1200 257.96 ok

64 131 A 319.550 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.56 2.28 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
135 B 18.581 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.37 0.19 1 40 320 332 126.69 192 400 103.97 ok
143 8 33.229 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok
148 A 295.306 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.21 2.11 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

65 136 E 63.724 691 12 6 370 A-325 825 16 49.738 93.258 63.936 1.28 0.64 1 40 240 129 123.435 . 144 180 112.75 960 266.4 ok
137 E 63.700 691 12 6 370 A-325 825 16 49.738 93.258 63.936 1.28 0.64 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
149 E 63.724 691 12 6 370 A-325 825 16 49.738 93.258 63.936 1.28 0.64 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
150 E 63.700 691 12 6 370 A-325 825 16 49.738 93.258 63.936 1.28 0.64 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

66 138 E 16.975 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.34 0.17 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
139 E 16.666 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.34 0.17 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
15-1 E 16.525 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.33 0.17 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
152 E 17.110 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.34 0.17 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

67 140 E 10.154 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
141 E 9.945 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
153 E 10.224 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.21 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
154 E 9.874 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

68 142 8 33.315 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok
143 B 33.229 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok
155 B 33.315 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok
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[1] [2) [3] [4] [5] -[6] ..- [7] [8] ,(9) L9] :i ,,:[HE He H 114] [~5] 16 [l,71 [18] ~ -[~21 ;.... : [25] [26]-- [27]

156 B 33.229 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok

69 144 0 221.374 940 12 7 370 A-325 825 6 49.738 93.258 74.592 4.45 2.23 3 60 40 1120 185.5 344.873 784 245 349.27 1436 398.49 ok

149 E 63.724 691 12 6 370 A-325 825 6 49.738 93.258 63.936 1.28 0.64 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

157 E 41.851 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.84 0.42 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

161 0 265.028 940 12 7 370 A-325 825 6 49.738 93.258 74.592 5.33 2.66 3 60 40 1120 185.5 344.873 784 245 349.27 1436 398.49 ok

162 E 11.495 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.23 0.12 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

70 145 0 104.268 940 12 7 370 A-325 825 6 49.738 93.258 74.592 2.1 1.05 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

150 E 63.700 691 12 6 370 A-325 825 6 49.738 93.258 63.936 1.28 0.64 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

151 E 16.525 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.33 0.17 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

157 E 41.851 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.84 0.42 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

158 E 26.461 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.53 0.27 1 40 2.40 129 123.435 144 180 112.75 960 266.4 ok

163 0 138.304 940 12 7 370 A-325 825 6 49.738 93.258 74.592 2.78 1.39 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

164 0 36.644 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.74 0.37 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

71 146 E 11.821 691 12 6 370 A-325 825 6 49.738 93.258 63.936 0.24 0.12 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

152 E 17.110 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.34 0.17 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

153 E 10.224 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.21 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

158 E 26.461 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.53 0.27 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

159 E 13.852 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.28 0.14 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

165 E 5.512 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.11 0.06 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

166 0 15.407 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.31 0.15 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

72 147 A 106.264 6353 12· 12 370 A-325 825 19 70.138 131.508 151.848 1.52 0.76 1 40 480 1080 351.54 252 1200 257.96 ok

154 E 9.874 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

155 B 33.315 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok

159 E 13.852 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.28 0.14 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

160 B 18.581 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.37 0.19 1 40 320 332 126.69 192 400 103.97 ok

167 A 124.387 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.77 0.89 1 40 480 1080 351.54 252 1200 257.96 ok

168 B 18.836 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.38 0.19 1 40 320 332 126.69 192 400 103.97 ok

73 148 A 295.306 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.21 2.11 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

156 B 33.229 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.67 0.33 1 40 320 332 126.69 192 400 103.97 ok

160 B 18.581 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.37 0.19 1 40 320 332 126.69 192 400 103.97 ok
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TabeI4.7.c Lanjutan ,

. Nu Ii:.':> lj. Flip pmcnmutu.diameth,.jmlh,jrk baut !:!.pi~ilj!i{ .pRo.~.
, cell: p,g~$~t.:(;~~~ :Cek r.geser-p,tarik cekAn profit

11
I'~T .>: li'i,," Ket.

JOin ~ .'~i'(kN) \< :\\i{;":~~)M~!~~~ (~~~) (~t~&~fer' i: (k~}::a~M
,. Avg :~fs 1,tg: ¢Tn2 An ¢Nn

, :
irnm

::
ri (mm2) mmL• (rnm2 (mm2 (kN) (mm2) (kN)

[1) [21 131 [41 [5] .[61 .> .:•.!'!: .m· [91 01 ::£111: I:' .:. B:::::~ i\: [fal:: [14] [~:5j: .~~ [17] [18] [19]~ i:[:?2) [23) [24} [251\ i [26] [27]

169 A 319.550 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.56 2,28 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

74 161 D 265.028 940 12 7 370 A-325 825 16 49.738 93.258 74.592 5,33 2.66 3 60 40 1120 185.5 344.873 784 245 349.27 1436 398.49 ok

170 E 7.321 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.15 0.07 1 40 240 129 123.435 144 180 112.75 960 266,4 ok

173 D 255.274 940 12 7 370 A-325 825 16 49,738 93.258 74.592 5.13 2,57 3 60 40 1120 185.5 344.873 784 245 349.27 1436 398,49 ok

174 E 13,544 691 12 6 370 A-325 825 16 49.738 93,258 63,936 0.27 0.14 1 40 240 129 123,435 144 180 112,75 960 266.4 ok

75 162 E 11.495 691 12 6 370 A-325 825 16 49.738 93,258 63.936 0,23 0.12 1 40 240 129 123.435 144 180 112,75 960 266,4 ok

163 D 138.304 940 12 7 370 A-325 825 16 49,738 93,258 74,592 2.78 1.39 2 60 40 700 185,5 254,153 476 245 246,71 1436 398.49 ok

170 E 7.321 12 6 370 A-325 825 16 49.738 93.258 63,936 0.15 0,07 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

175 D 146.124 691 12 7 370 A-325 825 16 49.738 93,258 74.592 2,94 1.47 2 60 40 700 185,5 254.153 476 245 246,71 1436 398.49 ok

76 164 D 36,644 940 12 7 370 A-325 825 16 49.738 93,258 74.592 0.74 0.37 1 40 280 185.5 163.433 168 245 144,14 1386 384,615 ok

165 E 5,512 691 12 6 370 A-325 825 16 49.738 93,258 63,936 0.11 0.06 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

171 E 3,409 691 12 6 370 A-325 825 16 49.738 93.258 63,936 0,07 0,03 1 40 240 129 123,435 144 180 112.75 960 266.4 ok

176 D 41,293 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0,83 0.42 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

77 166 D 15.407 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0,31 0.15 1 40 280 185,5 163.433 168 245 144,14 1386 384,615 ok

171 E 3.409 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0,07 0,03 1 40 240 129 123.435 144 180 112,75 960 266,4 ok

177 E 3,239 691 12 6 370 A~325 825 16 49.738 93.258 63.936 0,07 0.03 1 40 240 129 123,435 144 180 112.75 960 266.4 ok

178 D 13,632 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0,27 0,14 1 40 280 185,5 163.433 168 245 144,14 1386 384,615 ok

78 167 A 124.387 6353 12 12 370 A-325 825 19 70.138 131,508 151.848 1,77 0,89 1 40 480 1080 351,54 252 1200 257,96 ok

172 B 7.434 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.15 0.07 1 40 320 332 126,69 192 400 103.97 ok

179 A 120,198 6353 12 12 370 A-325 825 19 . 70.138 131.508 151,848 1.71 0.86 1 40 480 1080 351,54 252 1200 257,96 ok

180 B 7,497 2716 12 8 370 A-325 825 16 49,738 93,258 85,248 0,15 0.08 1 40 320 332 126,69 192 400 103.97 ok

79 168 B 18,836 2716 12 8 370 A-325 825 16 49.738 93,258 85,248 0.38 0.19 1 40 320 332 126.69 192 400 103,97 ok

169 A 319.550 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4,56 2,28 3 110 40 3120 1080 636,66 2436 1200 621.59 ok

172 B 7.434 2716 12 8 370 A-325 825 16 49.738 93258 85.248 0.15 0.07 1 40 320 332 126,69 192 400 103,97 ok

181 A 331.672 6353 12 12 370 A-325 825 19 70,138 131,508 151,848 4,73 2.36 3 110 40 3120 1080 636,66 2436 1200 621.59 ok

80 173 D 255,274 940 12 7 370 A-325 825 16 49.738 93.258 74,592 5.13 2.57 3 60 40 1120 185.5 344,873 784 245 349,27 1436 398.49 ok

182 E 8,582 691 12 6 370 A-325 825 16 49.738 93.258 63,936 0.17 0.09 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

185 D 243,303 940 12 7 370 A-325 825 16 49.738 93.258 74.592 4,89 2.45 3 60 40 1120 185,5 344.873 784 245 349.27 1436 398.49 ok

186 E 15,852 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0,32 0,16 1 40 240 129 123.435 144 180 112,75 960 266,4 ok

81 174 E 13,544 691 12 6 370 A-325 825 16 49,738 93,258 63.936 0,27 0,14 1 40 240 129 123.435 144 180 112,75 960 266.4 ok
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Prncn mutu,dial11e er"jmlh"jrk baut
·····:(0n:'····.··

.:. :.•.i ~:'·1: •iiCekp.g~sel"..(tari~ CekJ.geser~p.tarik 'cekAn ptofil
Nu Ag lp tf Fup

i'::'(k~~k
$Rntump. n nl2 nn

i,rl; y. if1ItnJoin Btg Prf Mutu baut Fub i~:~Vngfs~
.

.,\~~ i.AiiJF:::di :.·.·i:~i ~(i J1~$>Jtg" \ rATn2 Ket.i i'

(kN) (mm2 (mm (mm (Mpa) (Mpa) mm .:.. (kN) (kN) ., (iii1n2 (tntn2(kN)· ~..,\ (kN)

[1) [2) (3) [4}. [5] [6} [7] [8] ·[91. nOli' [ut
.....,

[13] [14] [15] 16 Un [t~l .:'[~~" .(Zo].,jI !l"'i 1:[~21 ."[431 ii,"., i. [46l [2"l]

175 0 146.124 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.94 1.47 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

182 E 8.582 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.17 0.09 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

187 0 155.917 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.13 1.57 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

82 176 0 41.293 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.83 0.42 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

177 E 3.239 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.07 0.03 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

183 E 1.789 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.04 0.02 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

188 0 43.638 940 12 7 370 A-325 825 16 49.738 93.25.8 74.592 0.88 0.44 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

83 178 0 13.632 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.27 0.14 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

179 A 120.198 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.71 0.86 1 40 480 1080 351.54 252 1200 257.96 ok

183 E 1.789 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.04 0.02 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

184 B 1.211 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.02 0.01 1 40 320 332 126.69 192 400 103.97 ok

189 E 23.243 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.47 0.23 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

190 A 88.016 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.25 0.63 1 40 480 1080 351.54 252 1200 257.96 ok

191 B 6.004 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.12 0.06 1 40 320 332 126.69 192 400 103.97 ok

84 180 B 7.497 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.15 0.08 1 40 320 332 126.69 192 400 103.97 ok

181 A 331.672 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.73 2.36 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

184 B 1.211 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.02 0.01 1 40 320 332 126.69 192 400 103.97 ok

192 A 335.709 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.79 2.39 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

85 185 E 8.582 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.17 0.09 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

193 E 9.975 691 12 6 370 A-325 825 16 49.738 93.258. 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

196 0 228.335 940 12 7 370 A-325 825 16 49.738 93.258 74.592 4.59 2.30 3 60 40 112:1 185.5 344.873 784 245 349.27 1436 398.49 ok

197 E 19.052 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.38 0.19 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

86 186 E 15.852 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.32 0.16 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

187 0 155.917 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.13 1.57 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

193 E 9.975 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.2 0.10 1 40 240 129 123.435 144 180 112.75 960 266_4 -198 0 167.873 940 12 7 370 A-325 825 16 49.738 93.258 74.592 3.38 1.69 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ..
87 188 0 43.638 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.88 0.44 1 40 280 185.5 163.433 168 245 144.14 1386 384.615-189 E 23.243 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.47 0.23 1 40 240 129 123.435 144 180 112.75 960 266.4 CIt

194 E 20.023 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.4 0.20 1 40 240 129 123.435 144 180 112.75 960 266_4 ..
199 D 20.605 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.41 0.21 1 40 280 185.5 163.433 168 245 144.14 1386 384..615 ..
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Ket.
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257.96
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1941E \ 20.023 1691 I 12 I 6 I 370 I A-325 \ 825 \ 16 \ 49.738 1 93.258 1 63.936 10.410.20111 1401 240 1 129 \123.4351 144 \ 180' 112.75\ 960 1 266.4 ok
1951B I 3.049 127161 12 I 8 1 370 I A-325 I 825 1 16 1 49.738 I 93.258 1 85.248 \ 0.06\ 0.03\11 140 I 320 I 332 I 126.69 I 192 I 400 1103.97 ok

200 \A I 108.826 I 63531 12 I 12 1 370 1 A-325 I 825 I 19 I 70.138 1 131.508 1 151.848 11.551 0.7811 1 I 40 I 480 I 1080 1 351.54 1 252 112001257.96 ok

201 IB 1 31.401 I 27161 12 \ 8 1 370 1 A-325 1 825 I 16 \ 49.738 I 93.258 1 85.248 10.631 0.3211 1 I 40 1 320 I 332 \ 126.69 1 192 1 400 1103.97 ok

891 191 IA 1 337.062163531 12 1 12 1 370 1 A-325 I 825 1 19 1 70.138 I 131.508 1 151.848 14.811 2.401 31 1101 40 1 3120 I 1080 I 636.66 124361 12001621.59 ok

1921A 1335.7091635311211213701 A-325 18251191 70.138 1131.5081151.84814.7912.3913111014013120110801636.6612436112001621.59 ok
19518 \ 3.049 127161 12 1 8 I 370 / A-325 I 825 I 16 1 49.738 I 93.258 I 85.248 10.0610.03111 1401 320 1 332 1 126.69 1 192 1 400 1103.97 ok
2021A 1337.062163531 12 1 12 1 370 1 A-325 1 825 1 .9 1 70.138 1 131.508 1 151.84814.8112.40 131110 I 401 31201 10801 636.66 12436112001621.59 ok

901196/0 1228.3351 940/121 7 1 370/ A-325 /825/ .6/ 49.738 193.258 1 74.592 14.59/2.30131 60140111201185.51344.873178412451349.2711436 398.49 ok
20310 \ 11.425 I 9401 12 1 7 1 370 I A-325 1 825 I .6 I 49.738 I 93.258 1 74.592 10.23/0.11 /1 / 1 40/ 280 1185.51163.4331 168 I 245 1144.141 1386 384.615 ok
20710 I 21.978 I 9401 12 I 7 1 370 1 A-325 I 825 1 ~6 1 49.738 I 93.258 1 74.592 i 0.4410.2211 / 1 40/ 280 1185.51163.4331 168 1 245 /144.14/ 1386 384.615 ok

2091H I 210.6061 15501 12 I 9 I 370 I A-325 1 825 I ~6 I 49.738 1 93.258 / 95.904 14.2312.12\ 3\ 100 I 40 1 2160/328.51648.878117281 405 /721.22/2604.9 722.857 ok

911 1971E 1 19.052 1 691 I 12 I 6 I 370 I A-325 I 825 I ~6 1 49.738 1 93.258 I 63.936 10.3810.19/11 1401 240 1 129 1123.4351 144 I 180 /112.751 960 266.4 ok
19810 1167.8731 9401121 7 1370 I A-325 1825 I n6 I 49.738 1 93.258 1 74.592 13.3811.6912/ 60140 I 700 1185.51254.1531 4761 2451246.711 1436 398.49 ok

20310 1 11.425 1 9401 12 1 7 1 370 I A-325 I 8251 116 \ 49.738 1 93.258 I 74.592 10.2310.11111 1401 280 1185.51163.4331 168 I 2451144.141 1386 384.6151 ok

20410 1 64.967 1 9401 12 1 7 1 370 1 A-325 1 825 1 116 1 49.738 I 93.258 1 74.592 11.3110.6511 1 1 401 280 1185.5.1163.4331 168 1 245 1144.141 1386 384.6151 ok

20810 1106.4741 9401121 7 1 370 I A-325 182511161 49.738 193.258 I 74.592 12.1411.07121 6014017001185.51254.153147612451246.7111436 398.49 I ok
21010 198.741194011217 13701 A-325 182511161 49.738 193.258 1 74.592 \1.9910.99111 \40\ 2801185.51163.433\168\2451144.1411386 384.6151 ok

2111E I 5.102 1691 I 121 6 I 370 I A-325 182511161 49.738 I 93.258 1 63.936 10.1 10.05111 1401240 1 129 1123.4351 144 11801112.751 960 266.4 10k

92\20410164.9671940\12\ 71370 I A-325 \82511161 49.738 193.258 I 74.59211.3110.65111 14012801185.51163.433116812451144.1411386 384.6151 ok
20510 167.2241 9401121 7 1370 I A-325 182511161 49.738 1 93.258 1 74.592 11.3510.68111 14012801185.51163.433\16812451144.1411386 384.6151 ok

2121E I 3.682 I 691 1 12 1 6 I 370 \ A-325 I 8251116 1 49.738 I 93.258 I 63.936 10.0710.04111 I 40 I 240 I 159 1140.0851 144 I 210 1123.551 1200 333 I ok

2131E I 4.341 1691 I 12 I 6 I 370 I A-325 18251116 1 49.738 1 93.258 1 63.936 10.0910.04111 1401 240 1 129 1123.4351 144 I 1801112.751 960 266.4 I ok

93\199\0 1 20.605 \ 940\ 12 I 7 \ 370 \ A-325 1 8251116 I 49.738 \ 93.258 I 74.592 10.41\ 0.21111 140 \ 280 1185.51163.4331 168 I 2451144.14\ 1386 384.6151 ok

200iA 1108.826163531 12 1 12 1 370 I A-325 I 8251119 1 70.138 I 131.508 I 151.84811.5510.78111 140 I 480 110801 351.54 I 252112001257.96 !}~

20510 167.224 \ 9401121 7 I 370 I A-325 182511161 49.738 1 93.258 I 74.592 11.3510.68111 1401280 \185.51163.4331168\ 245\144.14\ 1386 \384.6151 ok

206 IB I 79.940 127161 12 I 8 1 370 1 A-325 I 825 ~ 116 I 49.738 1 93.258 1 85.248 11.61 10.801 1 1 I 40 1 320 1 332 I 126.69 I 192 I 400 1103.971 I I ok
2141A 161.023 163531 121 121 370 I A-325 18251119 I 70.138 1131.5081151.84810.8710.44/11 140 1480110801351.54 I 252112001257.961 1 10k

21518 I 43.341 12716 1 12 I 8 I 370 I A-32!: I 825 '116 I 43.738 , 93.258 I 85.248 10.87 10.4411 I I 40 I 320 I 332 I 126.69 1 192 I 400 1103.971 1 loki V;
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(kN) (mm2 (mm (mm (Mpa) (Mpa) (m~ (kN) lKi'l) '0N>:, rill Jl'\1 (111m2 (I'llm2) (ij,m2 (mm2

(1J [2) (3J '·····141\ .. ';· \.. [5] [6)
""

171 :..i·.Ull i·:,.' :: ..[9]. '[1\~] Ii: (1 ·l131.r .[14] l~ 1'1'l71 ltln [19] '[40] ill[t2f "[;12J [~3) ',,'[24]'\ , [25]' 1'1' (26J ' [27]

94 201 B 31.401 2716 12 8 370 A-325 825 15 .9.738 93258 85.248 0.63 O.32 1 40 320 332 126.69 192 400 103.97 ok

202 A 337.062 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.81 2.40 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

206 B 79.940 2716 12 8 370 A-325 825 1 49.738 93.258 85.248 1.61 O.80 1 40 320 332 126.69 192 400 103.97 ok

216 A 336.293 6353 12 12 370 A-325 825 1~ 70.138 131.508 151.848 4.79 2.40 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

95 207 0 21.978 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.44 O.22 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

208 0 106.474 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.14 1.07 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

217 0 106.032 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.13 1.07 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

218 0 22.230 940 12 7 370 A-325 825 6 49.738 93258 74.592 0.45 O.22 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

96 209 H 210.606 1550 12 9 370 A-325 e25 6 49.738 93258 95.904 4.23 2.12 3 100 40 2160 328.5 648.878 1728 405 721.22 2604.9 722.857 ok

217 0 106.032 940 12 7 370 A-325 E25 6 49.738 9!.258 74.592 2.13 1.07 2 60 40 700 185.5 254.153 476 245 246.71 1431) 398.49 ok

219 0 44.420 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.89 O.45 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

223 H 318.046 1550 12 9 370 A-325 825 6 49.738 93.258 95.904 6.39 3.20 4 100 40 3060 328.5 843.278 2484 405 972.97 2604.9 722.857 ok
224 0 26.578 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.53 O.27 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

97 210 0 98.741 940 12 7 370 A-325 825 6 49.738 93.258 74.592 1.99 O.99 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok
218 D 22.230 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.45 O.22 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
219 0 44.420 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.89 O.45 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
220 0 31.124 940 12 7 370 A-325 825 ~6 49.731!· 93.258 74.592 0.63 0.31 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
225 D 116.784 940 12 7 370 A-325 325 16 49.738 93.258 74.592 2.35 1.17 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

98 211 E 5.102 691 12 6 370 A-325 325 16 49.738 93.258 63.936 0.1 0.05 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
212 E 3.682 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.07 O.04 1 40 240 129 123.435 144 180 112.75 960 266.4 ok
220 0 31.124 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.63 O.31 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
221 0 31.566 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.63 O.32 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

99 213 E 4.341 691 12 6 370 A-325 825 16 49.738 93.258 63.936 0.09 0.04 1 40 240 129 123.435 144 180 112.75 960 266.4 ok

214 A 61.023 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.87 0.44 1 40 480 1080 351.54 252 1200 257.96 ok

221 0 31.566 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.63 0.32 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
222 B 32.312 2716 12 8 370 A-325 825 16 49.733 93.258 85.248 0.65 0.32 1 40 320 332 126.69 192 400 103.97 ok
226 A 6.228 6353 12 12 370 A-325 825 19 70.13B 131.508 151.848 0.09 0.04 1 40 480 1080 351.54 252 1200 257.96 ok
227 B 73.600 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.48 0.74 1 40 320 332 126.69 192 400 103.97 ok

100 215 B 43.341 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.87 0.44 1 40 320 332 126.69 192 400 103.97 ok
216 A 336.293 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.79 2.40 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
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222 B 32.312 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.65 0.32 1 40 320 332 126.69 192 400 103.97 ok

228 A 377.029 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.38 2.69 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

101 223 H 318.046 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.39 3.20 4 100 40 3060 328.5 843.278 2484 405 972.97 2604.9 722.857 ok

229 0 14.882 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.3 0.15 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

231 H 337.391 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 6.78 3.39 1 40 360 328.5 260.078 216 405 217.73 2466 684.315 ok

232 0 23.475 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.47 0.24 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

102 224 D 26.578 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.53 0.27 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

225 0 116.784 940 12 7 370 A-325 825 16 49.738 93.258 74.592 2.35 1.17 2 60 40 700 185.5 254.153 476 245 246.71 1436 398.49 ok

229 D 14.882 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.3 0.15 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

233 D 94.971 940 12 7 370 A-325 825 16 49.738 93.258 74.592 1.91 0.95 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

103 226 A 6.228 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.09 0.04 1 40 480 1080 351.54 252 1200 257.96 ok.

230 B 54.563 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.1 0.55 1 40 320 332 126.69 192 400 103.97 ok

234 A 61.819 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.88 0.44 1 40 480 1080 351.54 252 1200 257.96 ok

235 B 62.409 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.25 0.63 1 40 320 332 126.69 192 400 103.97 ok

104 227 B 73.600 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.48 0.74 1 40 320 332 126.69 192 400 103.97 ok

228 A 377.029 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.38 2.69 3 110 40 31'20 1080 636.66 2436 1200 621.59 ok

230 B 54.563 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.1 0.55 1 40 320 332 126.69 192 400 103.97 ok

236 A 443.993 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.33 3.17 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

105 231 H 337.391 155o 12 9 370 A-325 825 16 49.738 93.258 95.904 6.78 3.39 4 100 40 3060 328.5 843.278 2484 405 972.97 2604.9 722.857 ok

237 D 12.985 94o 12 7 370 A-325 825 16 49.738 93.258 74.592 0.26 0.13 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

239 H 353.611 155o 12 9 370 A-325 825 16 49.738 93.258 95.904 7.11 3.55 4 100 40 3060 2754 2189.43 2484 2831 1846.2 21888 6073.96 ok

240 D 19.897 94o 12 7 370 A-325 825 16 49.738 93.258 74.592 0.4 0.20 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

1D6 232 D 23.475 94o 12 7 370 A-325 825 16 49.738 93.258 74.592 0.47 0.24 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

233 D 94.971 94o 12 7 370 A-325 825 15 49.738 93.258 74.592 1.91 0.95 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

237 D 12.985 94o 12 7 370 A-325 825 15 49.738 93.258 74.592 0.26 0.13 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 et
240 D 19.897 94o 12 7 370 A-325 825 16 49.738 93.258 74.592 0.4 0.20 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ..
241 D 75.680 94o 12 7 370 A-325 825 16 49.738 93.258 74.592 1.52 0.76 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 0\

107 234 A 61.819 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.88 0.44 1 40 480 1080 351.54 252 1200 257.96 at

238 B 46.893 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.94 0.47 1 40 320 332 126.69 192 400 103.97 0\

242 A 110.315 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.57 0.79 1 40 480 1080 351.54 252 1200 257.96 ..
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243 B 53.620 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 1.08 0.54 1 40 320 332 126.69 192 400 103.97 ok

108 235 B 62.409 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 1.25 0.63 1 40 320 332 126.69 192 400 103.97 ok

236 A 443.993 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 6.33 3.17 4 110 40 4440 1080 779.22 3528 1200 803.41 ok
238 B 46.893 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 0.94 0.47 1 40 320 332 126.69 192 400 103.97 ok
244 A 501.155 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 7.15 3.57 4 110 4o 4440 1080 779.22 3528 1200 803.41 ok

109 239 H 353.611 1550 12 9 370 A-325 825 6 49.738 93.258 95.904 7.11 3.55 4 100 40 3060 328.5 421.639 2484 405 486.49 ok
245 D 1.638 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.03 0.02 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
248 H 352.008 1550 12 9 370 A-325 825 6 49.738 93.258 95.904 7.08 3.54 4 100 4o 3060 328.5 843.278 2484 405 972.97 2604.9 722.857 ok
249 D 4.527 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.09 0.05 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

110 240 D 19.897 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.4 0.20 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
241 D 75.680 940 12 7 370 A-325 825 6 49.738 93.258 74.592 1.52 0.76 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
245 D 1.638 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.03 0.02 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
246 D 10.983 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.22 0.11 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
250 D 61.829 940 12 7 370 A-325 825 6 49.738 93.258 74.592 1.24 0.62 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

111 242 A 110.315 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 1.57 0.79 1 40 480 1080 351.54 252 1200 257.96 ok
246 D 10.983 940 12 7 370 A-325 825 6 49.738 93.258 74.592 0.22 0.11 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
247 B 38.913 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 0.78 0.39 1 40 320 332 126.69 192 400 103.97 ok
251 A 161.412 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 2.3 1.15 2 110 40 1800 1080 494.1 1344 1200 439.78 ok
252 B 56.429 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.13 0.57 1 40 320 332 126.69 192 400 103.97 ok

112 243 B 53.620 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.08 0.54 1 40. 320 332 126.69 192 400 103.97 ok
244 A 501.155 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.15 3.57 4 110 4o 4440 1080 779.22 3528 1200 803.41 ok
247 B 38.913 2716 _12 8 370 A-325 825 16 49.738 93.258 85.248 0.78 0.39 1 40 320 332 126.69 192 400 103.97 ok
253 A 550.025 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.84 3.92 4 110 4o 4440 1080 779.22 3528 1200 803.41 ok

113 248 H 352.008 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 7.08 3.54 4 100 40 3060 328.5 421.639 2484 405 486.49 ok
254 D 23.006 940 12 7 370 A-325 825 16 49.738 93.258 74.592 0.46 0.23 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
256 H 284.797 1550 12 9 370 A-325 825 16 49.738 93.258 95.904 5.73 2.86 3 100 40 2160 328.5 648.878 1728 405 721.22 2604.9 722.857 ok
257 D 71.761 940 12 7 370 A-325 825 1p 49.738 93.258 74.592 1.44 0.72 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

114 249 D 4.527 940 12 7 370 A-325 825 1~ 49.738 93.258 74.592 0.09 0.05 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok
250 D 61.829 940 12 7 370 A-325 825 1'" 49.738 93.258 74.592 1.24 0.62 1 40 280 185.5 163.433 168 245 144.14 1386 384.615 ok

251 A 161.412 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.3 1.15 2 110 40 1800 1080 494.1 1344 1200 439.78 ok
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144.14 1386 384.615 ok

25518 1 40.138 127161 12 I 8 \ 370 1 A-325 1 825 I 16 1 49.738 I 93.258 1 85.248 10.8110.40111 140 I 320 1 332 I 126.69 1 192 I 400 1103.971 1 10k

2581A 1265.705163531 12 1 12 1 370 1 A-325 1 825 1 19 1 70.138 1 131.508 1 151.84813.7911.89121110140118001 10801 494.1 \1344\12001439.781 I 10k

259\8 \ 42.493 12716\ 12 1 8 1 370 1 A-325 1 825 1 16 1 49.738 1 93.258 1 85.248 10.851 0.431 1 1 1 40 1 320 1 332 I 126.69 I 192 1 400 1103.971 1 I ok

115

116

117

118

119

120

25218 1 56.429 127161 12 \ 8 1 370 I A-325 1 825 \ 16 1 49.738 I 93.258 1 85.248 11.1310.57111 1401 320 I 332 1 126.69 1 1921 400 1103.971 1 10k

2531A 1550.025163531 12 1 12 1 370 1 A-325 1 825 1 19 1 70.138 I 131.508 I 151.84817.8413.92141110 140144401 10801 779.22 13528112001803.411 I 10k

25518 I 40.138 127161 12 I 8 1 370 I A-325 1 825 1 16 1 49.738 I 93.25.8 1 85.248 10.8110.40111 1 401 320 1 332 1 126.69 1 192 1 400 1103.971 1 10k

260lA 1 601.257 I 6353\ 12 \ 12 I 370 \ A-325 \ 825 \ 19 I 70.138 I 131.508 \ 151.848 \8.571 4.29\ 51 110 I 40 I 5760 I 1080 I 921.78 \4620 I 1200 1985.231 I \ ok

2561H 1284.7971 15501 12 I 9 1 370 1 A-325 I 825 1 16 1 49.738 1 93.258 1 95.904 15.7312.861 31 100 I 40 I 21601328.51648.878117281 405 1721.2212604.91722.8571 ok

26110 I 0.850 1 9401 12 I 7 1370 I A-325 1825 I 161 49.738 1 93.258 1 74.592 10.0210.01111 1401280 1185.5\163.4331 16812451144.141 1386 1384.6151 ok

2631H 1285.0791 15501 12 1 9 I 370 I A-325 I 825 I 16 1 49.738 1 93.258 1 95.904 15.7312.871311001 40121601328.51648.878117281 405 1721.2212604.91722.8571 ok

25710 I 71.761 1 9401 121 7 1 370 I A-325 1825 I 16 I 49.738 I 93.258 1 74.592 11.4410.72111 140 I 280 1185.51163.4331 1681245 1144.141 1386 1384.6151 ok

2581A 1265.705 163531 12 1 12 1 370 1 A-325 \ 825 I 19 1 70.138 1 131.508 1 151.848 13.791 1.891 2\ 1101 40 1 1800 1 1080 I 494.1 113441 12001439.781 I I ok

26110 I 0.850 1 9401 12 I 7 1 370 1 A-325 18251 161 49.738 1 93.258 1 74.592 10.0210.01111 1401280 1185.51163.4331 16812451144.141 1386 1384.6151 ok

26218 1 30.547 127161 12 1 8 1 370 1 A-325 I 825 1 16 1 49.738 1 93.258 1 85.248 10.6110.311 1 1 1 40 \ 320 1 332 1 126.69 1 192 1 400 1103.971 1 1 ok

2641A I 314.604 163531 12 1 12 1 370 1 A-325 1 825 1 19 1 70.138 1 131.508 1 151.848 14.491 2.241 31 110 I 401 31201 10801 636.66 12436112001621.591 I I ok

26518 1 25.176 127161 12 1 8 1 370 I A-325 I 825 I 16 1 49.738 1 93.258 1 85.248 10.5110.25111 1 401 320 1 332 1 126.69 1 192 1 400 1103.971 1 10k

259 18 1 42.493 127161 12 1 8 1 370 I A-325 1 825 1 16 I 49.738 1 93.258 1 85.248 10.851 0.431 1 I I 40 1 320 I 332 I 126.69 I 192 1 400 1103.971 I 1ok

260lA 1601.257 163531 12 1 12 1 370 1 A-325 1 825 1 19 I 70.138 I 131.508 1 151.848 18.5714.291 51 1101 40 I 57601 1080 1 921.78 14620112001985.231 1 1 ok

26218 1 30.547 127161 12 I 8 1 370 I A-325 1 825 1 16 1 49.738 I 93.258 1 85.248 10.6110.3111 1 1401 320 I 332 1 126.69 I 192 1 400 1103.971 1 I ok

2661A 1639.598163531 12 I 12 , 370 1 A-325 1 825 I 19 1 70.138 I 131.508 1 151.848 19.1214.561 51 1101 40 157601 1080 1 921.78 14620112001985.231 1 I ok

263 IH 1285.079 1 15501 12 1 9 I 370 1 A-325 1 825 1 16 1 49.738 1 93.258 I 95.904 15.731 2.87 13 1 100 1 40 I 2160 1328.51 648.878117281 405 \ 721.22\2604.9\ 722.8571 ok

2641A 1314.604163531121 121 3701 A-325 18251191 70.138 1131.5081151.84814.4912.241311101401312011080 1636.6612436112001621.591 1 \ ok

267 18 1 24.505 I 27161 12 1 8 I 370 1 A-325 I 825 I 16 1 49.738 1 93.258 1 85.248 10.491 0.25 I 1 1 1 40 1 320 I 332 1 126.69 1 192 1 400 1103.971 1 1ok

2681A 1478.6781635311211213701 A-325 18251191 70.138 1131.5081151.84816.8213.4114111014014440110801 779.2213528112001803.411 I 10k

26918 1148.877127161 12 1 8 1 370 I A-325 I 825 1 116 1 49.738 1 93.258 I 85.248 12.9911.50121 70 1401 880 1 332 1 187.17 1 624 I 400 I 175.9 1 1 10k

26518 \ 25.176 12716\ 12 1 8 I 370 I A-325 I 825 I 116 I 49.738 1 93.258 \ 85.248 10.511 0.251 1 1 I 40 1 320 I 332 I 126.69 I 192 1 400 1103.971 I I ok

2661A I 639.598163531 12 I 12 1 370 1 A-325 I 825 I 119 I 70.138 1 131.508 1 151.84819.1214.561 5\ 1101 40 157601 1080 1 921.78 14620112001985.231 1 1ok

26718 I 24.505 127161 12 1 8 1 370 1 A-325 1 825 I 116 1 49.738 I 93.258 1 85.248 10.491 0.251 1 1 1 40 1 320 I 332 \ 126.69 1 192 I 400 1103.971 I 1ok

I I 270lA I 615.672/6353\ 12 I 12 I 370 I A-325 I 825 1 119 I 70.138 I 131.508 I 151.848 18.7814.391 51110 I 40 I 5760 1 1080 I 921.78 14620112001985.231 1 I ok '-
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121 268 A 478.678 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 6.82 3.41 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

271 B 131.860 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 2.65 1.33 2 70 40 880 332 187.17 624 400 175.9 ok

272 A 327.437 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 4.67 2.33 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

273 B 162.469 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 3.27 1.63 2 70 40 880 332 187.17 624 400 175.9 ok

122 269 B 148.877 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 2.991.50 2 70 40 880 332 187.17 624 400 175.9 ok

270 A 615.672 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 8.78 4.39 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

271 B 131.860 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 2.65 1.33 2 70 40 880 332 187.17 624 400 175.9 ok

274 A 477.572 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 6.81 3.40 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

123 272 A 327.437 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 4.67 2.33 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

275 B 143.607 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 2.89 1.44 2 70 40 880 332 187.17 624 400 175.9 ok

276 A 166.244 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 2.37 1.19 2 110 40 1800 1080 494.1 1344 1200 439.78 ok

277 B 172.555 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 3.47 1.73 2 70 40 880 332 187.17 624 400 175.9 ok

124 273 B 162.469 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 3.27 1.63 2 70 40 880 332 187.17 624 400 175.9 ok

274 A 477.572 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 6.81 3.40 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

275 B 143.607 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 2.89 1.44 2 70 40 880 332 187.17 624 400 175.9 ok

278 A 325.336 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 4.64 2.32 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

125 276 A 166.244 6353 12 12 370 A-325 €25 9 70.138 . 131.508 151.848 2.37 1.19 2 110 40 1800 1080 494.1 1344 1200 439.78 ok

279 B 150.206 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 3.02 1.51 2 70 40 880 332 187.17 624 400 175.9 ok

280 A 12.654 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 0.18 0 .09 1 110 40 480 1080 351.54 252 1200 257.96 ok

281 B 184.329 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 3.71 1.85 2 70 40 880 332 187.17 624 400 175.9 ok

126 277 B 172.555 2716 12 8 370 A-325 825 6 49.738 93.258 85.248 3.47 1.73 2 70 40 880 332 187.17 624 400 175.9 ok
<

278 A 325.336 6353 12 12 370 A-325 825 9 70.138 131.508 151.848 4.64 2.32 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

279 B 150.206 2716 12 8 370 A-325 825 6 49.738 93258 85.248 3.02 1.51 2 70 40 880 332 187.17 624 400 175.9 ok

282 A 164.215 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.34 1.17 2 110 40 1800 1080 494.1 1344 1200 439.78 ok

127 280 A 12.654 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.18 0 .09 1 40 480 .1080 351.54 252 1200 257.96 ok

283 B 167.253 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.36 1.68 2 70 40 880 332 187.17 624 400 175.9 ok
284 C 14.618 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 1.05 0.53 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

128 281 B 184.329 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.71 1.85 2 70 40 880 332 187.17 624 400 175.9 ok

282 A 164.215 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 2.34 1.17 2 110 40 1800 1080 494.1 1344 1200 439.78 ok

283 B 167.253 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.36 1.68 2 70 40 880 332 187.17 624 400 175.9 ok
~.
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TabeI4.7.c Lanjutan

I..g ';, "

procn mutti;dialTl¢t~r;'GlI1ilt.Jrkbaut "', ~; iiii;~r
I"i I:;

Ii'::~:'i:;
!C,ek p:g~r,"".tarik ,",'

;:!\i

Cek r.geser-p.tarik cekAn profil "",

Nu til tf Fup ",T,: iT\

":t
I;u~;,'

im~
Join Btg Prf Mutubaut ~ub, ~~

..<.,;, ,:;

i;:i!~' m i;;:;f,;ii;; l~i;"~t:ijr"J Ani' ~t~ ;T1I2 An ;NII Ket.
~im,~;'iE}'(kN)!'! :::',:'<:;:' - : :

~N)]} I:;:;;
Iii"'",

(mm2 (111111 (mm (Mpa) " (Mpa)
~ rom ]I (rom?) ;,,; (i(N) mm2 Cnlm2 ' (kN) (mm2) i (kN)

[1] [2J [3] ,;},(4]:, :}[5] ·[6]' m :;'un,.". [9], ,W)) "/~ i,'n~l ,",l'!f)) H? ;,n71' l~,~] ;[22];', ;:,!t~~1 ;,[24] [25] ." [26] [27]'"

285 C 11.191 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.8 0.40 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

286 C 7.330 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.53 0.26 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

129 284 C 14.618 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 1.05 0.53 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

285 C 11.191 1230 12 8 370 .A-325 410 12 13.904 26.070 63.936 0.8 0.40 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

287 C 7.341 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.53 0.26 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

288 C 6.602 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.24 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

130 286 C 7.330 1230 12 8 370 A-325 410 t2 13.904 26.070 63.936 0.53 0.26 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

287 C 7.341 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.53 0.26 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

289 c 8.313 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.6 0.30 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

290 C 3.695 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.27 0.13 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

131 288 C 6.602 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.24 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

289 C 8.313 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.6 0.30 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

291 C 3.695 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.27 0.13 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

132 290 C 0.519 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

291 C 3.695 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.27 0.13 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

Keterangan:

[1] Trtik buhul

[2] Nomer batang

[3] Profil terpasang

[4] Nu = gaya batang

[5] Ag = luas penampang<profil (mm"2)

[6] tp =tebal pelat buhul

[7] tf =tebal profil

[8] Fu p =tegangan putus minimum baja profil

[9] Mutu baut

[10] Fu b =tegangan tarik putus baut

[11] d = diameter baut

[12] <PRn geser = 0,75.0,4.Fub.Ab (kuat geser rencana baut)

[13] <PRn tarik = 0,75.0,75.Fub.Ab (kuat tarik rencana baut)

[14] <PRn tumpu = 2,4.0,75.db.tp.Fu (kuattumpu rencana baut)

[15] n =jumlah baut

[16] nl2

[17] np =baut terpasang

[18] s =jarak antar baut

(19] s' =jarak IUbang baut dengan tepi pelat profil

[20].c...vg = luas bruto pelelehan geser

[21] .Cult = luas bersih retakan tarik

(22] <t>Tn1 =kekuatan nominal tarik pelat profil pelelehan geser-retakan tarik

[23] Ans =luas bersih retakan geser

[24] Atg = luas kotor pelelehan tarik

[25] <t>Tn2 =kekuatan nominal tarik pelat profil retakan geser-pelelehan tarik

[26] An =luas netto profil

[27] <t>Nn =kuat tarik profil

(28] Nu s <t> Nn ; profil aman dipakai
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TabeI4.7.d Perencanaan Sambungan Saut Kuda-Kud ~ K3

Join 8tg Prl Nu Ag ". tp tf Fup <. .... .........••.... .•... ......• '" ~:.·~TTT1: "'TiT. :L1:~~L iI' <.;~ e
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[1 ] [2] [3] :; [4] [5] ." [6] [7]:rA'[~] [10] .:J111 [12);; : :: .. [13]i,·I.[1:4] :(~SIH~i). [17] 1111&] [l~l'i ::i[2(l] , ...,. it~2j :::[~3]:' [?~]i·:r';'''.' [2n

1 1 C 3.831 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.28 0.14 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

2 C 6.589 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.24 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

3 C 7.955 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.57 0.29 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

2 1 C 3.831 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.28 0.14 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

4 C 0.502 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

3 2 C 6.589 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.24 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

5 C 7.371 1230 12 8 370 A-325 410 12 13.904 26.070· 63.936 0.53 0.27 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

6 C 14.683 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 1.06 0.53 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

7 C 10.827 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.78 0.39 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

4 3 C 7.955 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.57 0.29 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

4 C 0.502 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

5 C 7.371 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.53 0.27 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

8 C 7.271 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.52 0.26 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

5 6 C 14.683 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 1.06 0.53 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

9 B 140.606 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.83 1.41 2 70 40 880 332 187.17 624 400 175.9 ok

10 A 9.964 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.14 0.07 1 40 480 1080 351.54 252 1200 257.96 ok

6 7 C 10.827 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.78 0.39 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

8 C 7.271 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.52 0.26 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

9 B 140.606 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.83 1.41 2 70 40 880 332 187.17 624 400 175.9 ok

11 B 151.185 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.04 1.52 2 70 40 880 332 187.17 624 400 175.9 ok

12 A 128.654 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.83 0.92 1 40 480 1080 351.54 252 1200 257.96 ok

7 10 A 9.964 -6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.14 0.07 1 40 480 1080 351.54 252 1200 257.96 ok

11 B 151.185 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 3.04 1.52 2 70 40 880 332 187.17 624 400 175.9 ok

13 B 123.766 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.49 1.24 2 70 40 880 332 187.17 624 400 175.9 ok

14 A 137.931 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.97 0.98 1 40 480 1060 351.54 252 1200 257.96 ot
8 12 A 128.654 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.83 0.92 1 40 480 1080 351.54 252 1200 257.96 ok

13 B 123.766 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.49 1.24 2 70 40 880 332 187.17 624 400 175.9 ot
15 B 139.450 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.80 1.40 2 70 40 880 332 187.17 624 400 175.9 ok

16 A 258.927 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.69 1.85 2 110 40 1800 1080 494.1 1344 1200 439.78 ok

9 14 A 137.931 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.97 0.98 1 40 480 1080 351.54 252 1200 257.96 ok
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TabeI4.7.d Lanjutan
'<, ",',' """'" " ';:"i ; 'PmbrimuiU~(fi~l11eter;JmJh..jrk baut L';'·'"j .;!;: .~~::. :;,j:;:~j.:j;: 'r.~~! I,.", Cek p.geser-r.tapk Cek r.geser-p,tarik cekAn profil

Join Big PI1 Nli : ; tp tf Ful"
M~bClutfj~i.f, > li~~) .;: ,;;;., Kel

i •• :; i'!, );:/. :7 . \. ,j;: )"""",;:! :",;i.;;:, ·""V.l( ),'Anl 'InTU Ans At1/: ;1'n2 An ;Nn

flj [5k· "Ii· I '71 ", "D1 "~l mlJ ,,'i'" ... ,'1·1:41, [1~J Uf»): itt] ;:[~8] ;:~1~li .'i~~)J", ,I.,,>; [~1]", [~?1 [23] I: [24] [25] (26) [27][2J (3] (,: [4];: (6]

15 B 139.450 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.80 1.40 2 70 40 880 332 187.17 624 400 175.9 ok

17 B 116.243 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.34 1.17 2 70 40 880 332 187.17 624 400 175.9 ok

18 A 268.102 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.82 1.91 2 110 40 1800 1080 494.1 1344 1200 439.78 ok

10 16 A 258.927 6353 12 8 370 A-325 825 19 70.138 131.508 101.232 3.69 1.85 2 70 40 880 720 294.84 576 800 239.9 ok

17 B 116.243 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.34 1.17 2 70 40 880 332 187.17 624 400 175.9 ok

19 B 129.273 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.60 1.30 2 70 40 880 332 187.17 624 400 175.9 ok

20 A 379.827 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.42 2.71 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

11 18 A 268.102 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.82 1.91 2 110 40 1800 1080 494.1 1344 1200 439.78 ok

19 B 129.273 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.60 1.30 2 70 40 880 332 187.17 624 400 175.9 ok

21 B 107.571 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.16 1.08 2 70 40 880 332 187.17 624 400 175.9 ok

22 A 389.028 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.55 2.77 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

12 20 A 379.827 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.42 2.71 3 110 40 3120 1080 636.66 2436 1200 621.59 ok

21 B 107.571 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.16 1.08 2 70 40 880 332 187.17 624 400 175.9 ok

23 B 117.434 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.36 1.18 2 70 40 880 332 187.17 624 400 175.9 ok

24 A 490.047 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.99 3.49 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

13 22 A 389.028 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.55 2.77 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
23 B 117.434 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.36 1.18 2 70 40 880 332 187.17 624 400 175.9 ok
25 B 95.287 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.92 0.96 1 40 320 332 126.69 192 400 103.97 ok
26 A 497.649 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.1 3.55 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

14 24 A 490.047 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.99 3.49 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

25 B 95.287 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.92 0.96 1 40 320 332 126.69 192 400 103.97 ok
27 B 95.005 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.91 0.96 1 40 320 332 126.69 192 400 103.97 ok
28 A 565.763 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.07 4.03 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

15 26 A 497.649 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.1 3.55 4 100 40 4080 1080 740.34 3168 1200 743.47 ok
27 B 95.005 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.91 0.96 1 40 320 332 126.69 192 400 103.97 ok
29 B 31.548 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.63 0.32 1 40 320 332 126.69 192 400 103.97 ok
30 A 557.661 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.95 3.98 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

16 28 A 565.763 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.07 4.03 4 110 40 4440 1080 779.22 3528 1200 803.41 ok
29 B 31.548 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.63 0.32 1 40 320 332 126.69 192 400 103.97 ok

31 B 109.076 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.19 1.10 2 70 40 880 332 187.17 624 400 175.9 ok

32 A 645.206 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.2 4.60 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
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17 30 A 557.661 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.95 3.98 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

31 B 109.076 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.19 1.10 2 110 40 1200 332 221.73 944 400 229.18 ok

33 B 80.832 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.63 0.81 1 40 320 332 126.69 192 400 103.97 ok

34 A 653.904 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.32 4.66 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

18 32 A 645.206 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.2 4.60 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

33 B 80.832 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.63 0.81 1 40 320 332 126.69 192 400 103.97 ok

35 B 92.953 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.87 0.93 1 40 320 332 126.69 192 400 103.97 ok

36 A 725.565 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.3 5.17 6 110 40 7080 1080 1064.34 5712 1200 1167 011:

19 34 A 653.904 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.32 4.66 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

35 B 92.953 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.87 0.93 1 40 320 332 126.69 192 400 103.97 ok

37 B 73.921 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.49 0.74 1 40 320 332 126.69 192 400 103.97 011:

38 A 734.482 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.5 5.24 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

20 36 A 725.565 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.3 5.17 5 110 40 5760 1080 921.78 4620 1200 985.23 at

37 B 73.921 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.49 0.74 1 40 320 332 126.69 192 400 103.97 011:

39 B 81.146 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.63 0.82 1 40 320 332 126.69 192 400 103.97 ok

40 A 796.700 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.4 5.68 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

21 38 A 734.482 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.5 5.24 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

39 B 81.146 2716 12 8 370 A:325 825 16 49.738 93.258 85.248 1.63 0.82 1 40 320 332 126.69 192 400 103.97 at
41 B 61.211 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.23 0.62 1 40 320 332 126.69 192 400 103.97 at

42 A 803.591 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.5 5.73 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

22 40 A 796.700 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.4 5.68 6 110 40 7080 300 847.89 5712 420 1026.6 ok

41 B 61.211 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.23 0.62 1 40 320 212 93.39 192 280 82.368 ok

43 B 75.379 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.52 0.76 1 40 320 212 93.39 192 280 82.368 GIl

44 A 858.971 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.2 6.12 7 110 40 8400 300 990.45 6804 420 1208.5 ok

23 42 A 803.591 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.5 5.73 6 110 40 7080 1080 1064.34 5712 1200 1167 at

43 B 75.379 2716 12 8 370 A-325 825 15 49.738 93.258 85.248 1.52 0.76 1 40 320 332 126.69 192 400 103.97 ..
45 B 144.666 2716 12 8 370 A-325 825 15 49.738 93.258 85.248 2.91 1.45 2 70 40 880 212 153.87 624 280 154.3 ..
46 A 842.274 6353 12 12 370 A-325 825 13 70.138 131.508 151.848 12 6.00 6 110 40 7080 480 897.84 5712 600 1059 ..

24 44 A 858.971 6353 12 12 370 A-325 825 13 70.138 131.508 151.848 12.2 6.12 6 110 40 7080 1080 1064.34 5712 1200 1167 cit

45 B 144.666 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.91 1.45 2 70 40 880 332 187.17 624 400 175.9 ..
47 B 74.388 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.5 0.75 1 40 320 332 126.69 192 400 103.97 -
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48 A 891.936 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.7 6.36 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

25 46 A 842.274 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12 6.00 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

47 B 74.388 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.5 0.75 1 40 320 332 126.69 192 400 103.97 ok

49 B 41.472 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.83 0.42 1 4:> 320 332 126.69 192 400 103.97 ok

50 A 899.955 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.8 6.42 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

26 48 A 891.936 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.7 6.36 7 110 4J 8400 1080 1206.9 6804 1200 1348.9 ok

49 B 41.472 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.83 0.42 1 4) 320 332 126.69 192 400 103.97 ok

51 B 53.067 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.07 0.53 1 4) 320 332 126.69 192 400 103.97 ok

52 A 931.113 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.3 6.64 7 110 4) 8400 1080 1206.9 6804 1200 1348.9 ok

27 50 A 899.955 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.8 6.42 7 110 4') 8400 1080 1206.9 6804 1200 1348.9 ok

51 B 53.067 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.07 0.53 1 4') 320 332 126.69 192 400 103.97 ok

53 B 36.305 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.73 0.36 1 4') 320 332 126.69 192 400 103.97 ok

54 A 939.130 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.4 6.69 7 110 4') 8400 1080 1206.9 6804 1200 1348.9 ok

28 52 A 931.113 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.3 6.64 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

53 B 36.305 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.73 0.36 1 40 320 332 126.69 192 400 103.97 ok

55 B 42.720 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.86 0.43 1 40 320 332 126.69 192 400 103.97 ok

56 A 962.440 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.7 6.86 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

29 54 A 939.130 6353 12 9 370 A~325 825 19 70.138 131.508 113.886 13.4 6.69 8 110 40 7290 810 1012.1 5922 900 1148 ok

55 B 42.720 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.86 0.43 1 40 320 332 126.69 192 400 103.97 ok

57 B 27.826 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.56 0.28 1 40 320 332 126.69 192 400 103.97 ok
58 A 969.971 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.8 6.91 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

30 56 A 962.440 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.7 6.86 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

·57 B 27.826 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.56 0.28 1 40 320 332 126.69 192 400 103.97 ok
59 B 31.583 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.63 0.32 1 40 320 332 126.69 192 400 103.97 ok
60 A 984.984 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14 7.02 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

31 58 A 969.971 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.8 6.91 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok
59 B 31.583 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.63 0.32 1 40 320 332 126.69 192 400 103.97 ok
61 B 20.641 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.42 0.21 1 40 320 332 126.69 192 400 103.97 ok
62 A 992.087 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.1 7.07 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

32 60 A 984.984 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14 7.02 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

61 B 20.641 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.42 0.21 1 40 320 332 126.69 192 400 103.97 ok II
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63 B 20.855 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.42 0.21 1 40 320 332 126.69 192 400 103.97 ok

64 A 998.984 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.2 7.12 7 11o 40 8400 1080 1206.9 6804 1200 1348.9 ok

33 62 A 992.087 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.1 7.07 7 11o 40 8400 1080 1206.9 6804 1200 1348.9 ok

63 B 20.855 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.42 0.21 1 40 320 332 126.69 192 400 103.97 ok

65 B 13.560 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.27 0.14 1 40 320 332 126.69 192 400 103.97 ok

66 A 1005.546 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.3 7.17 7 11 o 40 8400 1080 1206.9 6804 1200 1348.9 ok

34 64 A 998.984 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.2 7.12 7 11o 40 8400 1080 1206.9 6804 1200 1348.9 ok

65 B 13.560 2716 12 8 370 A-325 825 16 49.738 93.258' 85.248 0.27 0.14 1 40 320 332 126.69 192 400 103.97 ok

67 B 12.521 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.25 0.13 1 40 320 332 126.69 192 400 103.97 ok

68 A 1006.258 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.3 7.17 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

35 66 A 1005.546 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.3 7.17 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

67 B 12.521 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.25 0.13 1 40 320 332 126.69 192 400 103.97 ok

69 B 4.466 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.09 0.04 1 40 320 332 126.69 192 400 103.97 ok

70 B 7.237 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.15 0.07 1 40 320 332 126.69 192 400 103.97 ok

72 A 1005.011 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.3 7.16 7 110 40 84:>0 1080 1206.9 6804 1200 1348.9 ok

36 68 A 1006.258 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.3 7.17 7 110 40 84:10 1080 1206.9 6804 1200 1348.9 ok

69 B 4.466 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.09 0.04 1 40 320 332 126.69 192 400 103.97 ok

71 B 9.425 2716 12 8 370 A~325 825 16 49.738 93.258 85.248 0.19 0.09 1 40 320 332 126.69 192 400 103.97 ok

73 A 996.511 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.2 7.10 7 110 40 84:>0 1080 1206.9 6804 1200 1348.9 ok

37 70 B 7.237 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.15 0.07 1 40 320 332 126.69 192 400 103.97 ok

71 B 9.425 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.19 0.09 1 40 320 332 126.69 192 400 103.97 ok

74 B 3.241 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.07 0.03 1 40 320 332 126.69 192 400 103.97 ok

75 B 7.154 - 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.14 0.07 1 40 320 332 126.69 192 400 103.97 ok

38 72 A 1005.011 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.3 7.16 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

74 B 3.241 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.07 0.03 1 40 320 332 126.69 192 400 103.97 ok
76 B 6.864 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.14 0.07 1 40 320 332 126.69 192 400 103.97 ok

77 A 996.526 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.2 7.10 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

78 B 17.953 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.36 0.18 1 40 320 332 126.69 192 400 103.97 ok
39 73 A 996.511 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.2 7.10 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

75 B 7.154 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.14 0.07 1 40 320 332 126.69 192 400 103.97 ok
76 B 6.864 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.14 0.07 1 40 320 332 126.69 192 400 103.97 ok ~
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79 A 1002.871 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.3 7.15 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

40 77 A 996.526 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.2 7.10 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

80 B 17.500 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.35 0.18 1 40 320 332 126.69 192 400 103.97 ok

81 A 976.923 6353 12 12 370 A-325 825 19 70.~38 131.508 151.848 13.9 6.96 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

82 B 26.128 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.53 0.26 1 40 320 332 126.69 192 400 103.97 ok

41 78 B 17.953 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.36 0.18 1 40 320 332 126.69 192 400 103.97 ok

79 A 1002.871 6353 12 12 370 A-325 825 19 70,<38 131.508 151.848 14.3 7.15 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

80 B 17.500 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.35 0.18 1 40 320 332 126.69 192 400 103.97 ok

83 A 989.643 6353 12 12 370 A-325 825 19 70.~38 131.508 151.848 14.1 7.05 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

42 81 A 976.923 6353 12 12 370 A-325 825 19 70.~ 38 131.508 151.848 13.9 6.96 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

84 B 25.041 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.5 0.25 1 40 320 332 126.69 192 400 103.97 ok

85 A 948.682 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.5 6.76 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

86 B 37.473 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.75 0.38 1 40 320 332 126.69 192 400 103.97 ok

43 82 B 26,128 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.53 0.26 1 40 320 332 126.69 192 400 103.97 ok

83 A 989.643 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 14.1 7.05 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

84 B 25.041 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.5 0.25 1 40 320 332 126.69 192 400 103.97 ok

87 A 969.503 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.8 6.91 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

44 85 A 948.682 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.5 6.76 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

88 B 32.655 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.66 0.33 1 40 320 332 126.69 192 400 103.97 ok

89 A 911.717 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13 6.50 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

90 B 49.121 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.99 0.49 1 40 320 332 126.69 192 400 103.97 ok

45 86 B 37.473 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.75 0.38 1 40 320 332 126.69 192 400 103.97 ok

87 A 969.503 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.8 6.91 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

88 B 32.655 2716 12 8 370 A-325 825 16 49.138 93.258 85.248 0.66 0.33 1 40 320 332 126.69 192 400 103.97 ok

91 A 940.833 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.4 6.71 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

46 89 A 911.717 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13 6.50 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

92 B 41.502 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.83 0.42 1 40 320 332 126.69 192 400 103.97 til

93 A 866.357 6353 12 12 370 A-325 825 19 70.138 131.508 151,848 12.4 6.18 7 110 40 8400 1080 1206.9 6804 1200 1348.9 at
94 B 60.015 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.21 0.60 1 40 320 332 126.69 192 400 103.97 46:

47 90 B 49.121 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.99 0.49 1 40 320 332 126.69 192 400 103.97 ci:

91 A 940.833 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.4 6.71 7 110 40 8400 1080 1206.9 6804 1200 1348.9 46:

label 4.7.d Lanjutan

I~~_. .. -JI_.



l

TabeI4.7.d Lanjutan

Join Btg Pt1 .Nu .'.. 'i~~ ••. ... p"", ~.:me~'Jm~.J~bb~.~!'C>.II~rf1iiNl::~'ge*~~ oo'M"oR KelAg . ff Fup ... .".' ... > ''''''~ n "J i~r'•.. "..' Mutu bautFub:~liIjlVngeset ... I"--- iAIi.l'2.,Tn1Al1!
"($)'''< Lf. (8L~':" "19}· [10··1:;,," ~114} .[t8} ,61\1: [27}[1) i [2] [3) l"J

92 B 41.502 2716 12 8 370 A·325 825 16 49.738 93258 85.248 0.83 0.42 1 40 320 332 126.69 192 400 103.97 ok

95 A 903.386 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.9 6.44 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

48 93 A 866.357 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.4 6.18 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

96 B 46.989 2716 12 8 370 A-325 825 16 49.738 93258 85.248 0.94 0.47 1 40 320 332 126.69 192 400 103.97 ok

97 A 801.661 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.4 5.71 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

98 B 82.436 2716 12 8 370 A-325 825 16 49.738 93258 85.248 1.66 0.83 1 40 320 332 126.69 192 400 103.97 ok

49 94 B 60.015 2716 12 8 370 A-325 825 15 49.738 93258 85.248 1.21 0.60 1 40 320 332 126.69 192 400 103.97 ok

95 A 903.386 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.9 6.44 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

96 B 46.989 2716 12 8 370 A-325 825 15 49.738 93258 85.248 0.94 0.47 1 40 320 332 126.69 192 400 103.97 ok

99 A 857.979 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.2 6.12 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok

50 97 A 801.661 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.4 5.71 6 110 40 7080 1080 1064.34 5712 1200 1167 ok
100 B 134.601 2716 12 8 370 A-325 825 16 49.738 93258 85.248 2.71 1.35 2 70 40 880 332 187.17 624 400 175.9 ok

101 A 756.221 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.8 5.39 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

102 B 81.210 2716 12 8 370 A-325 825 15 49.738 93258 85.248 1.63 0.82 1 40 320 332 126.69 192 400 103.97 ok
51 98 B 82.436 2716 12 8 370 A-325 825 15 49.738 93258 85.248 1.66 0.83 1 40 320 332 126.69 192 400 103.97 ok

99 A 857.979 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.2 6.12 7 110 40 8400 1080 1206.9 6804 1200 1348.9 ok
100 B 134.601 2716 12 8 370 A-325 825 15 49.738 93258 85.248 2.71 1.35 2 70 40 880 332 187.17 624 400 175.9 ok

103 A 817.197 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.7 5.83 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

52 101 A 756.221 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.8 5.39 6 110 40 7080 1080 1064.34 5712 1200 1167 ok
104 B 63.700 2716 12 8 370 A-325 825 15 49.738 93258 85.248 1.28 0.64 1 40 320 332 126.69 192 400 103.97 ok

105 A 687.134 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.8 4.90 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
106 B 84.129 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.69 0.85 1 40 320 332 126.69 192 400 103.97 ok

53 102 B 81.210 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.63 0.82 1 40 320 332 126.69 192 400 103.97 ok

103 A 817.197 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.7 5.83 6 110 40 7080 1080 1064.34 5712 1200 1167 ok
104 B 63.700 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.28 0.64 1 40 320 332 126.69 192 400 103.97 ok
107 A 753.745 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.7 5.37 6 110 40 7080 1080 1064.34 5712 1200 1167 ok

54 105 A 687.134 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.8 4.90 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

108 B 73.825 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.48 0.74 1 40 320 332 126.69 192 400 103.97 ok

109 A 610.156 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.7 4.35 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

110 B 92.983 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.87 0.93 1 40 320 332 126.69 192 400 103.97 ok

55 106 B 84.129 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.69 0.85 1 40 320 332 126.69 192 400 103.97 ok
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107 A 753.745 Q353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.7 5.37 Q 110 40 7080 1080 1064.34 5712 1200 1167 ok
108 B 73.825 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.48 0.74 1 40 320 332 126.69 192 400 103.97 ok
111 A 685.295 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.77 4.89 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

56 109 A 610.156 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.7 4.35 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
112 B 78.436 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.58 0.79 1 40 320 332 126.69 192 400 103.97 ok
113 A 519.286 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.4 3.70 4 110 40 4440 1080 779.22 3528 1200 803.41 ok
114 B 105.849 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.13 1.06 2 70 40 880 332 187.17 624 400 175.9 ok

57 110 B 92.983 2716 12 8 370 A-325 825 16 49.738 93.258' 85.248 1.87 0.93 1 40 320 332 126.69 192 400 103.97 ok
111 A 685.295 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.77 4.89 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
112 B 78.436 2716 12 8 370 A-325 825 16 49.138 93.258 85.248 1.58 0.79 1 40 320 332 126.69 192 400 103.97 ok
115 A 608.667 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.68 4.34 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

58 113 A 519.286 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.4 3.70 4 110 40 4440 1080 779.22 3528 1200 803.41 ok
116 B 31.734 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.64 0.32 1 40 320 332 126.69 192 400 103.97 ok
117 A 462.964 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.€! 3.30 4 110 40 4440 1080 779.22 3528 1200 803.41 ok
118 B 90.159 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.81 0.91 1 40 320 332 126.69 192 400 103.97 ok

59 114 B 105.849 2716 12 8 370 A-325 825 16 49.738 93.258 85.24~ 2.13 1.06 2 70 40 880 332 187.17 624 400 175.9 ok
115 A 608.667 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.68 4.34 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
116 B 31.734 2716 12 8 370 A:325 825 16 49.738 93.258 85.248 0.64 0.32 1 40 320 332 126.69 192 400 103.97 ok
119 A 533.736 6353 12 12 370 A-325 825 19 70.'138 131.508 151.848 7.61 3.80 4 110 40 4440 1080 779.22 3528 1200 803.41 ok

60 117 A 462.964 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.6 3.30 4 110 40 4440 1080 779.22 3528 1200 803.41 ok
120 B 89.095 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.79 0.90 1 40 320 332 126.69 192 400 103.97 ok
121 A 361.440 -6353 12 12 370 A-325 825 19 ' 70.138 131.508 151.848 5.15 2.58 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
122 B 109.892 2716 12 8 370 A-325 825 16 49.738 &3.258 85.248 2.21 1.10 2 70 40 880 332 187.17 624 400 175.9 ok

61 118 B 90.159 2716 12 8 370 A-325 825 16 49.738 !t3.258 85.248 1.81 0.91 1 40 320 332 126.69 192 400 103.97 ok
119 A 533.736 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.61 3.80 4 110 40 4440 1080 779.22 3528 1200 803.41 ok
120 B 89.095 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.79 0.90 1 40 320 332 126.69 192 400 103.97 ok
123 A 462.965 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.6 3.30 4 110 40 4440 1080 779.22 3528 1200 803.41 OK

62 121 A 361.440 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.15 2.58 3 110 40 3120 1080 636.66 2436 1200 621.59 ok
124 B 100.472 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.02 1.01 1 40 320 332 126.69 192 400 103.97 ok
125 A 247.845 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.53 1.77 2 110 40 1800 1080 494.1 1344 1200 439.78 ok
126 B 121.392 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.44 1.22 2 70 40 880 332 187.17 624 400 175.9 ok
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1aOOI4.7.d Lanjutan

Joil'll Btg IP~ Nu

fiJI [2] 1£3]\ [4]

631 122 IB 1109.892

123 IA 1462.965

124 IB 1100.472

127 IA 1359.927

641 125 IA 1247.845

128 IB 1108.885

129 IA 1125.484

130 IB 1131.031

651 126 IB 1121.392

127 IA 1359.927

128 IB 1108.885

131 IA 1246.352

661 129 IA 1125.484

132 IB 1116.030

133 IA 19.964

134 IB 1142.200

671 130 IB 1131.031

131 IA 1246.352

132 IB 1116.030

135 IA 1123.337

681 133 IA 19.964

136 IB 1132.000

137 Ie 111.622

691 134 IB 1142.200

135 IA 1123.337

136 IB 1132.000

138 Ie 19.079

139 Ie 16.745

701 137 Ie 111.622

138 Ie 19.079

Ag

[51

2716

6353

2716

6353

6353

2716

6353

2716

2716

6353

2716

6353

6353

2716

6353

2716

2716

6353

2716

6353

6353

2716

1230

2716

6353

2716

1230

1230

1230

1230

[6) \ \ [7] I
121 8 I 370 I A-325 18251 16 II 49.738 I 93.258 I 85.248 12.211 1.10 I 2 I 70 1 40 I 880 I 332 I 187.17 I 624 1 400 I 175.9 I 1 I ok

12 1121 370 I A-325 18251 19 II 70.138 1131.5081 151.848 I 6.6 I 3.30 I 4 11101 40 14440 I 1080 I 779.22 I 352811200 I 803.41 I I I ok

12 I 8 I 370 I A-325 18251 16 II 49.738 \ 93.258 I 85.248 12.0211.01 I 1 I I 40 I 320 I 332 I 126.69 1 192 I 400 I 103.971 I I ok

1211213701 A-325 182511911 70.138 \131.508\151.84815.1312.571 3111014013120110801636.6612436112001621.591 1 \ok

121121 3701 A-325 18251 19 II 70.138 1131.5081 151.848 13.531 1.771 2 11101 40 1180011080 I 494.1 11344112001 439.78 I I 1 ok

12 I 8 I 370 I A-325 18251 16 II 49.738 I 93.258 I 85.248 12.191 1.091 2 I 70 1 40 1 880 1 332 I 187.17 I 624 I 400 1 175.9 1 I I ok

1211213701 A-325 182511911 70.138 1131.5081151.84811.7910.89111 1401480110801351.541252112001257.961 I 10k

12 I 8 I 370 I A-325 18251 1611 49.738 1 93.258 1 85.248 12.6311.321 2 I 70 I 40 I 880 I 332 I 187.17 I 624 I 4001 175.9 I 1 \ ok

121 8 I 370 I A-325 18251 1611 49.738 I 93.258 I 85.248 12.441 1.221 2 I 701 40 1 880 1 332 I 187.17 I 624 I 400 I 175.9 I 1 10k

1211213701 A-325 182511911 70.138 1131.5081151.84815.1312.571 3111014013120110801636.6612436112001621.591 I 10k

12 I 8 I 370 I A-325 18251 1611 49.738 I 93.258 I 85.248 12.191 1.091 2 I 70 I 40 1 880 I 332 1 187.171 624 I 4001 175.9 I 1 10k

1211213701 A-325 182511911 70.138 1131.5081151.84813.5111.761 2111014011800110801494.111344112001439.781 1 10k

12 1121 370 1 A-325 18251 19 II 70.138 f 131.5081 151.848 I 1.791 0.89 I 1 I 1 40 I 480 I 1080 I 351 .54 I 252 11200I 257.96 1 I I ok

12 I 8 1 3701 A-325 18251 1611 49.738 I 53.258 I 85.248 12.331 1.17 I 2 I 70 I 40 1 880 1 332 I 187.17 I 624 1 400 1 175.9 I 1 I ok

1211213701 A-325 182511911 70.138 1131.5081151.84810.1410.07111 1401480110801351.541252112001257.961 I 10k

12181370 I A-325 18251 1611 49.738 ! 63.258 I 85.248 12.8611.431 2 170 I 40 I 880 I 332 1 187.171 62414001 175.9 I I 10k

121813701 A-325 182511611 49.738 163.258185.24812.6311.321 2170140188013321187.17162414001175.91 I 10k

1211213701 Ac325 182511911 70.138 1131.5081151.84813.5111.761 2 111014011800110801494.111344112001439.781 I 10k

121 8 I 370 I A-325 18251 1611 49.738 j 93.258 I 85.248 12.331 1.171 2 1 701 40 I 880 I 332 1 187.17 I 624 1 400 I 175.9 I I \ ok

121121370 I A-325 18251 1911 70.138 1131.5081 151.848 11.7610.881 1 I I 40 I 480 11080 I 351.541 252 \12001 257.961 I \ ok

121121370 I A-325 18251 1911 70.138 1131.5081 151.848 10.1410.071 1 I I 40 1480110801351.541252112001257.961 1 10k

121 8 I 3701 A-325 18251 1611 49.738 I 63.258 I 85.248 12.651 1.33 I 2 I 70 I 40 I 880 1 332 I 187.17 I 624 1 400 I 175.9 I I 10k

121 813701 A-325 14101 1211 13.9D4 I ~6.070 I 63.936 10.841 0.421 1 I 1 40 I 320 I 268 I 217.86 I 224 1 320 I 189.79120161 559.44 I ok

1218 I 3701 A-325 18251 1611 49.738 ! 63.258 I 85.248 12.8611.431 2 1701 40 I 880 I 332 I 187.171 624 I 400 I 175.9 I I 10k

1211213701 A-325 182511911 70.138 f131.5081151.84811.7610.88111 1401480110801351.541252112001257.961 I 10k

121813701 A-325 182511611 49.738163.2581 85.24812.6511.331 2170140188013321187.17162414001175.91 I 10k

12 I 8 I 370 1 A-325 14101 12 II 13.904 ~ ~6.070 I 63.936 10.651 0.33 I 1 1 I 40 I 320 1 268 I 217.86 I 224 1 320 1 189.79 120161 559.44 I ok

12 I 8 I 370 I A-325 14101 1211 13.9:>4 I ~6.070 1 63.936 10.491 0.24 I 1 1 I 40 I 320 I 268 I 217.86 I 224 I 320 I 189.79 I 20161 559.44 I ok

121 8 I 3701 A-325 14101 1211 13.9:>4 ! ~6.070 I 63.936 10.8410.421 1 1 I 40 1 320 I 268 1217.86 I 224 I 3201189.79120161 559.44 1 ok

121 81370 1 A-325 14101 1211 13.904 1 26.070 1 63.936 10.6510.33\ 1 \ I 40 I 320 I 268 I 217.861 2241 3201189.79120161 559.441 ok
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'. ,;...;> ;..;:" ,;(/< ~~:i' tn'Pmco mutu,diameter"jmfh,jrk baut , ..,..... '" . ,,' ,.... '......nn ..,celc.p.ge~e;;:r;~ri~'li,_prq1il.""." ... '••.... ", .. 'JOin tslQ 1"Tl
1
";'; .u.~ tf Fup . cj>Tntrk cj>Rntutilp. n' lj/2;'~J3";A]'11I'."':,.iliL ., ,~,",>, f<el>- In.XUF.>'» I: Mutu baut Fub d ~Vngeser, ',·,,8,'" """H"",> ,

[1] ifi2j~ "11"2' rio!''' tsiio,l'M' 1'rtf1,;':'1.1 ['I ['"I [1,1] [12] "',,, ('~L I,ll::!! 'ffilil, 1m ,It.Ilii!i;~~lIdll ""'" 'Illl
140 C 5.996 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.43 0.22 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

141 C 4.997 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.36 0.18 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

71 139 C 6.745 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.49 0.24 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

140 C 5.996 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.43 0.22 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

142 C 6.121 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.44 0.22 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

143 C 0.283 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.02 0.01 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

72 141 C 4.997 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.36 0.18 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

142 C 6.121 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.44 0.22 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

144 C 2.701 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.19 0.10 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

73 143 C 0.283 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.02 0.01 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

144 C 2.701 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.19 0.10 1 40 320 268 217.86 224 320 189.79 2016 559.44 ok

TabeI4.7.d Lanjutan

1-

Keterangan:

[1] Trtik buhul

[2] Nomer batang

[3] Profil terpasang

[4] Nu = gaya batang

[5] Ag = luas penampang profif (mm"2)

[6] tp = tebal pelat buhul

[7] tf =tebal profif

[8] Fu p = tegangan putus minimum baja profil

[9] Mutu baut

[10) Fu b = tegangan tarik putus baut

[11] d = diameter baut

[12] 4>Rn geser = O,75.0,4.Fub.Ab (kuat geser rencana baut)

[13)4>Rn tank = O,75.0,75.Fub.Ab (kuat tank rencana balft)

[14] 4>Rn tumpu = 2,4.0,75.db.tp.Fu (kuat tumpu rencana baut)

[15] n =jumlah baut

(16) n/2

[17] np = baut terpasang

[18] s =jarak antar baut

~---~~.~~'-~-~

[19] s' =jarak fubang baut dengan tepi pelat profit

[20] Avg =luas bruto pelelehan geser

[21] Ant = luas bersih retakan tarik

[22] 4>Tn1 =kekuatan nominal tarik pelat profil pelelehan geser-retakan tarik

[23] Ans = fuas bersih retakan geser

[24] Atg = luas kotor pefelehan tarik

[25] 4>Tn2 = kekuatan nominal tarik pefat profil retakan geser-pelelehan tank

[26] An = fuas netto profil

[27] 4>Nn = kuat tarik profil

[28] Nu S <1> Nn ; profil aman dipakai
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I aceI 4. (.e t'erencanaan ~amDungan ~aul I\uaa-I\uqa 1\4

.'.'.' . Prncnmutu,diameter,jmlh,jrk.baut:'i >. .•.., ll;\lCij::~l!'i•....,i.•....,..•.·.:•.•riii I"'L".': ..',:..:'.:' ,.'.\ c.. ·.,•.....e.•...'.' ,k..:' ~.prl5fitj~! it....•"..'•.JOin Btg Pr1 Nu Ag tp tf Fu P ..... . .:..... ~ ••c., ~~
... ,Mutu baut Fub d·' <!>VnBegerl l +, . ~ ~

[1] [2J [3] [4) [5] [6] [7J '[8] [9] [10] i [11}. i:.115hl[16 U(18), '\:1 i125):::1l2:i,
1 1 C 3.250 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.23 0.12 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

2 C 5.885 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.42 0.21 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

3 C 7.134 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.51 0.26 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

2 1 C 3.250 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.23 0.12 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

4 C 0.296 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.02 0.01 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

3 2 C 5.885 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.42 0.21 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

5 C 6.241 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.45 0.22 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

6 C 13.173 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.95 0.47 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

7 C 9.708 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.70 0.35 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

4 3 C 7.134 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.51 0.26 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

4 C 0.296 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.02 0.01 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

5 C 6.241 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.45 0.22 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

8 C 6.658 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.48 0.24 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

5 6 C 13.173 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.95 0.47 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

9 8 127.391 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.56 1.28 2 70 40 880 332 187.17 624 400 175.896 ok

10 A 12.489 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.18 0.09 1 40 480 1080 351.54 252 1200 257.958 ok

6 7 C 9.708 1230 12 8 370 A-325' 410 12 13.904 26.070 63.936 0.70 0.35 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

8 C 6.658 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.48 0.24 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

9 8 127.391 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.56 1.28 2 70 40 880 332 187.17 624 400 175.896 ok

11 8 144.414 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.90 1.45 2 70 40 880 332 187.17 624 400 175.896 ok

12 A 112.524 .6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.60 0.80 1 40 480 1080 351.54 252 1200 257.958 ok

7 10 A 12.489 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.18 0.09 1 40 480 1080 351.54 252 1200 257.958 ok

.' - 11 8 144.414 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.90 1.45 2 70 40 880 332 187.17 624 400 175.896 ok

13 8 112.884 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.27 1.13 2 70 40 880 332 187.17 624 400 175.896 ok

14 A 120.791 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.72 0.86 1 40 480 1080 351.54 252 1200 257.958 ok

8 12 A 112.524 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.60 0.80 1 40 480 1080 351.54 252 1200 257.958 oIt

13 8 112.884 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.27 1.13 2 70 40 880 332 187.17 624 400 175.896 oIt

15 8 126.677 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.55 1.27 2 70 40 880 332 187.17 624 400 175.896 ok

16 A 224.671 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.20 1.60 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

9 14 A 120.791 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.72 0.86 1 40 480 1080 351.54 252 1200 257.958 ok ......
.....:I
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TabeI4.7.e Lanjutan

.,L,. ~>:t.C Pmenrnutu,diameter•.jm/1..;kbaut.. ... .' :c~~pig~t~.~~:.:,':·>· ;;~ItAfi"";'''''''iF'FF
Join ...i''ll '••, .1'\lI 'P FUP ....•..•...•.'.. 1_ 4lTntrk 4lRntump n/2 lipS. '....•. '._"'F ;L:::>.FFiF.~~

iF.:,'.!, .....,.:.: ..:' Mutu~ut Fub' d I~vngeser, ·,'4l-X
['n[2.1~1,i ~ ~ iii] [7] ,e [~l;.;,. [$1[10] [11)' < [12] •. (13) Utl] (15) ~§ :·.:[.1,. 11~] ·;H~];; 'i~

15 B 126.677 2716 12 8 370 A-325 825 16 ~9.738 93.258 85.248 2.55 1.27 2 70 40 880 332 187.17 624 400 175.896 ok

17 B 104.553 2716 12 8 370 A-325 825 16 ~9.738 93.258 85.248 2.10 1.05 1 40 320 332 126.69 192 400 103.968 ok

18 A 228.970 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.26 1.63 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

10 16 A 224.671 6353 12 8 370 A-325 825 19 70.138 131.508 101.232 3.20 1.60 2 70 40 880 720 294.84 576 800 239.904 ok

17 B 104.553 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.10 1.05 1 40 320 332 126.69 192 400 103.968 ok

19 B 169.882 2716 12 8 370 A-325 825 16 1,9.738 93.258 85.248 3.42 1.71 2 70 40 880 332 187.17 624 400 175.896 ok

20 A 358.701 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.11 2.56 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

11 18 A 228.970 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.26 1.63 2 110 40 1800 1080 494.1 1344 1200 439.776 ok

19 B 169.882 2716 12 8 370 A-325 825 16 ~9.738 93.258 85.248 3.42 1.71 2 70 40 880 332 187.17 624 400 175.896 ok

21 B 117.918 2716 12 8 370 A-325 825 16 1,9.738 93.258 85.248 2.37 1.19 2 70 40 880 332 187.17 624 400 175.896 ok

22 A 391.778 6353 12 12 370 A-325 825 19 'i'J.138 131.508 151.848 5.59 2.79 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

12 20 A 358.701 6353 12 12 370 A-325 825 19 '10.138 131.508 151.848 5.11 2.56 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

21 B 117.918 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.37 1.19 2 70 40 880 332 187.17 624 400 175.896 ok

23 B 11.715 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.24 0.12 1 40 . 320 332 126.69 192 400 103.968 ok

24 A 414.090 6353 12 12 370 A-325 825 19 '10.138 131.508 151.848 5.90 2.95 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

13 22 A 391.778 6353 12 12 370 A-325 825 19 '10.138 131.508 151.848 5.59 2.79 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

23 B 11.715 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.24 0.12 1 40 320 332 126.69 192 400 103.968 ok

25 B 10.419 2716 12 8 370 A-325' 825 16 049.738 93.258 85.248 0.21 0.10 1 40 320 332 126.69 192 400 103.968 ok

26 A 392.106 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.59 2.80 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

14 24 A 414.090 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 5.9 2.95 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

25 B 10.419 2716 12 8 370 A-325 825 16 049.738 93.258 85.248 0.21 0.10 1 40 320 332 126.69 192 400 103.968 ok

27 B 139.936 2716 12 8 370 A-325 825 16 049.738 93.258 85.248 2.81 1.41 2 70 40 880 332 187.17 624 400 175.896 ok

28 A 510.030 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.27 3.64 4 110 40 4440 1080 77922 3528 1200 803.412 ok

15 26 A 392.106 6353 12 12 370 A-325 825 19 :0.138 131.508 151.848 5.59 2.80 3 100 40 2880 1080 610.74 2196 1200 581.634 ok

27 B 139.936 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.81 1.41 2 70 40 880 332 187.17 624 400 175.896 ok

29 B 121.977 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.45 1.23 2 100 40 1120 332 213.09 864 400 215.856 ok

30 A 527.263 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.52 3.76 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

16 28 A 510.030 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.27 3.64 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

29 B 121.977 2716 12 8 370 A-325 825 16 <19.738 93.258 85.248 2.45 1.23 2 70 40 880 332 187.17 624 400 175.896 ok

31 B 92.743 2716 12 8 370 A-325 825 16 <19.738 93.258 85.248 1.86 0.93 1 40 320 332 126.69 192 400 103.968 ok

32 A 600.355 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.56 4.28 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
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17 30 A 527.263 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.52 3.76 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

31 B 92.743 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.86 0.93 1 40 320 332 126.69 192 400 103.968 ok

33 B 63.746 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.28 0.64 1 40 320 332 126.69 192 400 103.968 ok

34 A 603.463 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.6 4.30 5 110 40 5760 1080 921.78 4620 1200 98523 ok

18 32 A 600.355 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.56 4.28 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

33 B 63.746 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.28 0.64 1 40 320 332 126.69 192 400 103.968 ok

35 B 87.984 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.77 0.88 1 40 320 332 126.69 192 400 103.968 ok

36 A 671.631 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.58 4.79 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

19 34A 603.463 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.6 4.30 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

35 B 87.984 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.77 0.88 1 40 320 332 126.69 192 400 103.968 ok

37 B 90.328 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.82 0.91 1 40 320 332 126.69 192 400 103.968 ok

38 A 657.991 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.38 4.69 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

20 36A 671.631 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.58 4.79 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

37 B 90.328 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.82 0.91 1 40 320 332 126.69 192 400 103.968 ok

39 B 87.116 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.75 0.88 1 40 320 332 126.69 192 400 103.968 ok

40 A 713.181 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.2 5.08 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

21 38 A 657.991 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.38 4.69 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
39 B 87.116 2716 12 8 370 A-325 . 825 16 49.738 93.258 85.248 1.75 0.88 1 40 320 332 126.69 192 400 103.968 ok
41 B 54.966 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.11 0.55 1 40 320 332 126.69 192 400 103.968 ok
42 A 719.302 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.3 5.13 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

22 40 A 713.181 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.2 6.0o 6 110 40 7080 300 847.89 5712 420 1026.648 ok
41 B 54.966 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.11 0.55 1 40 320 212 93.39 192 280 82.368 ok
43 B 74.131 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.49 0.75 1 40 320 212 93.39 192 280 82.368 ok
44 A 765.669 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.9 5.46 6 110 40 7080 300 847.89 5712 420 1026.648 ok

23 42 A 719.302 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.3 5.1 3 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok
43 B 74.131 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.49 0.75 1 40 320 332 126.69 192 400 103.968 ok
45 B 51.282 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.03 0.52 1 40 320 212 93.39 192 280 82.368 ok
46 A 771.874 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11 5.50 6 110 40 7080 480 897.84 5712 600 1059.048 ok

24 44 A 765.669 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.9 5.46 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok
45 B 51.282 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.03 0.52 1 40 320 332 126.69 192 400 103.968 ok
47 B 64.817 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.3 0.65 1 40 320 332 126.69 192 400 103.968 ok
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48 A 811.514 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.6 5.79 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

25 46 A 771.874 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11 5.50 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

47 B 64.817 2716 12 8 370 A-325 825 16 49,738 93.258 85.248 1.3 0.65 1 40 320 332 126.69 192 400 103.968 ok
49 B 43.525 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.88 0.44 1 40 320 332 126.69 192 400 103.968 ok
50 A 817.293 6353 12 12 370 A-325 825 19 70138 131.508 151.848 11.7 5.83 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

26 48 A 811.514 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.6 5.79 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

49 B 43.525 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.88 0.44 1 40 320 332 126.69 192 400 103.968 ok

51 B 54.597 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.1 0.55 1 40 320 332 126.69 192 400 103.968 ok

52 A 849.652 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.1 6.06 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

27 50 A 817.293 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.7 5.83 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok
51 B 54.597 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.1 0.55 1 40 320 332 126.69 192 400 103.968 ok
53 B 36.047 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.72 0.36 1 40 320 332 126.69 192 400 103.968 ok
54A 855.019 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.2 6.10 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

28 52 A 849.652 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.1 6.06 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok
53 B 36.047 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.72 0.36 1 40 320 332 126.69 192 400 103.968 ok
55 8 43.807 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.88 0.44 1 40 320 332 126.69 192 400 103.968 ok-.
56 A 879.672 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.5 6.27 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

29 54 A 855.019 6353 12 9 370 A-325 825 19 70.138 131.508 113.886 12.2 6.10 7 110 40 6300 810 905.175 5103 900 1011.65 ok
55 B 43.807 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.88 0.44 1 40 320 332 126.69 192 400 103.968 ok
57 B 28.469 2716 12 8 370 A-325 825 16 . 49.738 93.258 85.248 0.57 0.29 1 40 320 332 126.69 192 400 103.968 ok
58 A 884.616 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.6 6.31 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

30 56 A 879.672 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.5 6.27 7 110 40 8400 10e·O 1206.9 6804 1200 1348.866 ok
-57 B 28.469 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.57 0.29 1 40 320 332 126.69 192 400 103.968 ok
59 B 33.046 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.66 0.33 1 40 320 332 126.69 192 400 103.968 ok
60 A 901.588 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.9 6.43 7 110 40 8400 10eO 1206.9 6804 1200 1348.866 ok

31 58 A 884.616 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.6 6.31 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok
59 B 33.046 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.66 0.33 1 40 320 332 126.69 192 400 103.968 ok
61 B 21.355 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.43 0.21 1 40 320 332 126.69 192 400 103.968 ok
62 A 906.138 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.9 6.46 7 110 40 8400 10S0 1206.9 6804 1200 1348.866 ok

32 60 A 901.588 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.9 6.43 7 110 40 8400 10S0 1206.9 6804 1200 1348.866 ok
61 B 21.355 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.43 0.21 1 40 320 332 126.69 192 400 103.968 ok
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63 B 22.604 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.45 0.23 1 40 320 332 126.69 192 400 103.968 ok

64 A 915.645 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.1 6.53 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

33 62 A 906.138 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.9 6.46 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

63 B 22.604 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.45 0.23 1 40 320 332 126.69 192 400 103.968 ok

65 B 14.420 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok

66A 919.697 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.1 6.56 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

34 64A 915.645 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.1 6.53 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok
65 B 14.420 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok

67 B 14.327 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok

68 A 923.460 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.2 6.58 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

35 66 A 919.697 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.1 6.56 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

67 B 14.327 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok
69 B 4.684 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.09 0.05 1 40 320 332 126.69 192 400 103.968 ok
70 B 5.058 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.1 0.05 1 40 320 332 126.69 192 400 103.968 ok
72 A 920.996 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.1 6.57 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

36 68 A 923.460 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13.2 6.58 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok
69 B 4.684 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.09 0.05 1 40 320 332 126.69 192 400 103.968 ok
71 B 7.922 2716 12 8 370 A-325 ' 825 16 49.738 93.258 B5.248 0.16 0.08 1 40 320 332 126.69 192 400 103.968 ok
73 A 915.080 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13 6.52 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

37 70 B 5.058 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.1 0.05 1 40 320 332 126.69 192 400 103.968 ok
71 B 7.922 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.16 0.08 1 40 320 332 126.69 192 400 103.968 ok
74 8 4.472 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.09 0.04 1 40 320 332 126.69 192 400 103.968 ok
75 8 8.187 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.16 0.08 1 40 320 332 126.69 192 400 103.968 ok

38 72 A 920.996 6353 12 12 370 A-325 825 19 70.138 131.508 15i .848 13.1 6.57 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok
74 B 4.472 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.09 0.04 1 40 320 332 126.69 192 400 103.968 ok
76 B 4.886 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.1 0.05 1 40 320 332 126.69 192 400 103.968 ok
77 A 914.705 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13 6.52 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

78 B 14.344 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok

39 73 A 915.080 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13 6.52 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

75 B 8.187 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.16 0.08 1 40 320 332 126.69 192 400 103.968 ok
76 B 4.886 2716 12 8 370 A-325 825 16 49.738 93.258 85248 0.1 0.05 1 40 320 332 126.69 192 400 103.968 ok 00o
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79 A 921.585 6353 12 12 370 A-325 825 19 0.138 131.508 151.848 13.1 6.57 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

40 77A 914.705 6353 12 12 370 A-325 825 19 0.138 131.508 151.848 13 6.52 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

80 B 14.420 2716 12 8 370 A-325 825 16 9.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok

81 A 897.744 6353 12 12 370 A-325 825 19 0.138 131.508 151.848 12.8 6.40 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

82 B 22.584 2716 12 8 370 A-325 825 16 9.738 93.258 85.248 0.45 0.23 1 40 320 332 126.69 192 400 103.968 ok

41 78 B 14.344 2716 12 8 370 A-325 825 16 9.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok

79 A 921.585 6353 12 12 370 A-325 825 19 0.138 131.508 151.848 13.1 6.57 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

80 B 14.420 2716 12 8 370 A-325 825 16 9.738 93.258 85.248 0.29 0.14 1 40 320 332 126.69 192 400 103.968 ok

83 A 910.475 6353 12 12 370 A-325 825 19 170.138 131.508 151.848 13 6.49 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

42 81 A 897.744 6353 12 12 370 A-325 825 19 170.138 131.508 151.848 12.8 6.40 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

84 8 21.341 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.43 0.21 1 40 320 332 126.69 192 400 103.968 ok
85 A 872.838 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.4 6.22 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok
868 33.030 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.66 0.33 1 40 320 332 126.69 192 400 103.968 ok

43 82 8 22.584 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.45 0.23 1 40 320 332 126.69 192 400 103.968 ok
83 A 910.475 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 13 6.49 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

848 21.341 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.43 0.21 1 40 320 332 126.69 192 400 103.968 ok

87 A 893.976 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.7 6.37 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok
44 85 A 872.838 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.4 6.22 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

88 8 28.456 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.57 0.29 1 40 320 332 126.69 192 400 103.968 ok

89 A 843.061 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12 6.01 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok
90 8 43.791 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.88 0.44 1 40 320 332 126.69 192 400 103.968 ok

45 86 8 33.030 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.66 0.33 1 40 320 332 126.69 192 400 103.968 ok
87 A 893.976 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12.7 6.37 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok
88 8 28.456 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.57 0.29 1 40 320 332 126.69 192 400 103.968 ok

91 A 872.086 6353 12 12 370 A-325 825 19 70.13·3 131.508 151.848 12.4 6.22 7 110 40 8400 1080 1206.9 6804 1200 1348.866 ok

46 89 A 843.061 6353 12 12 370 A-325 825 19 70.133 131.508 151.848 12 6.01 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok
92 8 36.034 2716 12 8 370 A-325 825 16 49.733 93258 85.248 0.72 0.36 1 40 320 332 126.69 192 400 103.968 ok

93 A 805.361 6353 12 12 370 A-325 825 19 70.133 131.508 151.848 11.5 5.74 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

94 8 54.580 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.1 0.55 1 40 320 332 126.69 192 400 103.968 ok

47 90 8 43.791 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.88 0.44 1 40 320 332 126.69 192 400 103.968 ok

91 A 872.086 6353 12 12 370 A-325 825 19 70.136 131.508 151.848 12.4 6.22 7 110 40 6400 1080 1206.9 6804 1200 1348.866 ok
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92 B 36.034 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.72 0.36 1 40 320 332 126.69 192 400 103.968 ok

95 A 842.092 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12 6.00 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

48 93 A 805.361 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.5 5.74 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

96 B 43.512 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.87 0.44 1 40 320 332 126.69 192 400 103.968 ok

97 A 759.964 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.8 5.42 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

98 B 64.807 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.3 0.65 1 40 320 332 126.69 192 400 103.968 ok

49 94 B 54.580 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.1 0.55 1 40 320 332 126.69 192 400 103.968 ok

95 A 842.092 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 12 6.00 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

96 B 43.512 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 0.87 0.44 1 40 320 332 126.69 192 400 103.968 ok

99 A 803.980 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.5 5.73 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

50 97 A 759.964 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.8 5.42 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

100 B 51.264 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.03 0.52 2 70 40 880 332 187.17 624 400 175.896 ok

101 A 707.430 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.1 5.04 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

102 B 74.065 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.49 0.74 1 40 320 332 126.69 192 400 103.968 ok

51 98 B 64.807 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.3 0.65 1 40 320 332 126.69 192 400 103.968 ok

99 A 803.980 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 11.5 5.73 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

100 B 51.264 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.03 0.52 1 40 320 332 126.69 192 400 103.968 ok

103 A 758.156 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.8 5.40 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

52 101 A 707.430 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.1 5.04 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

104 B 55.034 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.11 0.55 1 40 320 332 126.69 192 400 103.968 ok

105 A 646.058 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.21 4.61 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

106 B 87.363 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.76 0.88 1 40 320 332 126.69 192 400 103.968 ok

53 102 B 74.065 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.49 0.74 1 40 320 332 126.69 192 400 103.968 ok

103 A 758.156 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.8 5.40 6 110 40 7080 1080 1064.34 5712 1200 1167.048 ok

104 B 55.034 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.11 0.55 1 40 320 332 126.69 192 400 103.968 ok

107 A 705.711 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.1 5.03 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

54 105 A 646.058 6353 12 12 370 A-325 825 .19 70.138 131.508 151.848 9.21 4.61 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

108 B 89.406 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.8 0.90 1 40 320 332 126.69 192 400 103.968 ok

109 A 593.001 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.45 4.23 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

110 B 88.744 2716 12 8 370 A-325 825 16 ~9.738 93.258 85.248 1.78 0.89 1 40 320 332 126.69 192 400 103.968 ok

55 106 B 87.363 2716 12 8 370 A-325 825 16 9.738 93.258 85.248 1.76 0.88 1 40 320 332 126.69 192 400 103.968 ok
......
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107 A 705.711 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 10.1 5.03 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

108 8 89.406 2716 12 8 370 A-325 825 16 49.738 93,.258 85.248 1.8 0.90 1 40 320 332 126.69 192 400 103.968 ok

111 A 663.694 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.46 4.73 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

56 109 A 593.001 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.45 4.23 5 110 40 5760 1080 921.78 4620 1200 98523 ok

112 8 69.930 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.41 0.70 1 40 320 332 126.69 192 400 103.968 ok

113 A 515.561 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.35 3.68 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

1148 92.207 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.85 0.93 1 40 320 332 126.69 192 400 103.968 ok

57 110 8 88.744 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.78 0.89 1 40 320 332 126.69 192 400 103.968 ok

111 A 663.694 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 9.46 4.73 5 110 40 5760 1080 921.78 4620 1200 985.23 ok

112 8 69.930 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.41 0.70 1 40 320 332 126.69 192 400 103.968 ok

115 A 592.812 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.45 4.23 5 110 40 5760 1080 921.78 4620 1200 985.23 ok
-

12 370 A-325 825 19 70.138 131.508 151.848 7.35 3.68 4 110 40 4440 1080 779.22 3528 1200 803.412 ok58 113 A 515.561 6353 12

116 8 79.648 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.6 0.80 1 40 320 332 126.69 192 400 103.968 ok

117 A 427.916 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.1 3.05 3 110 40 3120 1080 636.66 2436 1200 621.594- ok

118 8 101.309 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.04 1.02 1 40 320 332 126.69 192 400 103.968 ok

59 114 8 92.207 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.85 0.93 1 40 320 332 126.69 192 400 103.968 ok

115 A 592.812 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 8.45 4.23 5 110 40 5760 1080 921.78 4620 1200 985.23 ol:

116 8 79.648 2716 12 8 370 A-325 . 825 16 49.738 93.258 85.248 1.6 0.80 1 40 320 332 126.69 192 400 103.968 ok

119 A 513.768 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.33 3.66 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

60 117 A 427.916 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.1 3.05 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

120 8 86.892 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.75 0.87 1 40 320 332 126.69 192 400 103.968 ..
121 A 332.031 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.73 2.37 3 110 40 3120 1080 636.66 2436 1200 621.594 ok,

122 B 111.025 271_6 12 8 370 A-325 825 16 49.738 93.258 85.248 2.23 1.12 2 70 40 880 332 187.17 624 400 175.896 ok

61 118 8 101.309 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.04 1.02 1 40 320 332 126.69 192 400 103.968 ok

119 A 513.768 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 7.33 3.66 4 110 40 4440 1080 779.22 3528 1200 803.412 ok

120 B 86.892 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.75 0.87 1 40 320 332 126.69 192 400 103.968 ok

123 A 426.000 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.07 3.04 3 110 40 3120 1080 636.66 2436 1200 621.594- c
62 121 A 332.031 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.73 2.37 3 110 40 3120 1080 636.66 2436 1200 621.594 GIl

124 B 94.804 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.91 0.95 1 40 320 332 126.69 192 400 103.968 c.
125 A 227.744 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.25 1.62 2 110 40 1800 1080 494.1 1344 1200 439.776 c
126 B 120.717 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.43 1.21 2 70 40 880 332 187.17 624 400 175.896 dk

TabeI4.7.e Lanjutan



-~-

TabeI4.7.e Lanjutan

.. it:;r rlll;H~=:"",dmmeM"~~~~_..rrrrjr~:-e'~Jarik :~kM_ KJom Btg l"'f: I: Ip F ... . ..... . . . . et.

.jj. ~ . iii MulPbautFubli:d'lr~r" ..tftTn1 :'.A1l tftNn
~ ~[6· ~ [t~ :',1:?5J:, ,'!' [26] ,. (27)

63 122 B 111.025 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.23 1.12 2 70 40 880 332 187.17 624 400 175.896 ok

123 A 426.000 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 6.07 3.04 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

124 B 94.804 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 1.91 0.95 1 40 320 332 126.69 192 400 103.968 ok
127 A 329.784 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.7 2.35 3 110 40 3120 1080 636.66 2436 1200 621.594 ok

64 125 A 227.744 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.25 1.62 2 110 40 1800 1080 494.1 1344 1200 439.IT6 ok
128 B 102.702 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.06 1.03 1 40 320 332 126.69 192 400 103.968 ok
129 A 114.682 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.64 0.82 1 40 480 1080 351.54 252 1200 257.958 ok
130 B 131.012 2716 12 8 370 A-325 825 16 49.738 ·93.258 85.248 2.63 1.32 2 70 40 880 332 187.17 624 400 175.896 ok

65 126 B 120.717 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.43 1.21 2 70 40 880 332 187.17 624 400 175.896 ok
127 A 329.784 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 4.7 2.35 3 110 40 3120 1080 636.66 2436 1200 621.594 ok
128 B 102.702 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.06 1.03 1 40 320 332 126.69 192 400 103.968 ok
131 A 225.207 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.21 1.61 2 110 40 1800 1080 494.1 1344 1200 439.IT6 ok

66 129 A 114.682 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.64 0.82 1 40 480 1080 351.54 252 1200 257.958 ok
132 B 109.763 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.21 1.10 2 70 40 880 332 187.17 624 400 175.896 ok
133 A 10.643 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.15 0.08 1 40 480 1080 351.54 252 1200 257.958 ok
134 B 142.170 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.86 1.43 2 70 40 880 332 187.17 624 400 175.896 ok

67 130 B 131.012 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.63 1.32 2 70 40 880 332 187.17 624 400 175.896 ok
131 A 225.207 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 3.21 1.61 2 110 40 1800 1080 494.1 1344 1200 439.IT6 ok
132 B 109.763 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.21 1.10 2 70 40 880 332 187.17 624 400 175.896 ok
135 A 112.153 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.6 0.80 1 40 480 1080 351.54 252 1200 257.958 ok

68 133 A 10.643 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 0.15 0.08 1 40 480 1080 351.54 252 1200 257.958 ok
136 B 127.586 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.57 1.28 2 70 40 880 332 187.17 624 400 175.896 ok
137 C 13.116 -1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.94 0.47 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

69 134 B 142.170 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.86 1.43 2 70 40 880 332 187.17 624 400 175.896 ok
135 A 112.153 6353 12 12 370 A-325 825 19 70.138 131.508 151.848 1.6 0.80 1 40 480 1080 351.54 252 1200 257.958 ok
136 B 127.586 2716 12 8 370 A-325 825 16 49.738 93.258 85.248 2.57 1.28 2 70 40 880 332 187.17 624 400 175.896 ok
138 C 10.124 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.73 0.36 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

139 C 6.528 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.23 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

70 137 C 13.116 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.94 0.47 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

138 C 10.124 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.73 0.36 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

140 C 6.501 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.23 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok
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141 C 5.899 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.42 0.21 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

71 139 C 6.528 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.23 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

140 C 6.501 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.47 0.23 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

142 C 7.491 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.54 0.27 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

143 C 0.530 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

72 141 C 5.899 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.42 0.21 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

142 C 7.491 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.54 0.27 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

144 C 3.261 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.23 0.12 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

73 143 C 0.530 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.04 0.02 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

144 C 3.261 1230 12 8 370 A-325 410 12 13.904 26.070 63.936 0.23 0.12 1 40 320 268 217.86 224 320 189.792 2016 559.44 ok

,

Keterangan:

[1] Tltik buhul

[2] Nomer batang

[3] Profit terpasang

[4] Nu = gaya batang

[5] Ag =luas penampang profit (mm"2)

[6] tp =tebal pelat buhul

[7] tf = tebal profil

[8] Fu p = tegangan putus minimum baja profit

[9] Mutu baut

[10] Fu b = tegangan tarik putus baut

[11] d = diameter ba£rt

[12] 4>Rn geser = O,75.0,4.Fub.Ab (kuat geser rencana baut)

[13] 4>Rn tarik =0,75.0,75.Fub.Ab (kuat tarik rencana baut)

[14] 4>Rn tumpu =2,4.0,75.db.tp.Fu (kuat tumpu rencana baut)

[15] n = jumlah baut

[16] n/2

[17] np =bautterpasang

[18] s = jarak antar baut

[19] s' = jarak lubang baut dengan tepi pelat profil

[20] Avg =luas bruto pelelehan geser

[21] Ant = luas bersih retakan tarik

[22] 4>Tnl = kekuatan nominal tarik pelat profil pelelehan geser-retakan tank

[23] Ans = luas bersih retakan geser

[24] Atg = luas kotor pelelehan tarik

[25] 4>Tn2 = kekuatan nominal tarik pelat profil retakan geser-pelelehan tank

[26] An = luas netto profil

[27] 4>Nn = kuat tarik profil

[28] Nu s 4> Nn ; profil aman dipakai
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TabeJ 4.7.f Perencanaan Sambungan Baut Kuda-Kuda K5

1 E 2.108 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.08 0.04 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

2 E 2.529 691 12 6 370 A-325 825 1~ 2 .977 52.458 47.952 0.09 0.05 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
3 F 3.399 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 0.12 0.06 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

2 I 1 E 0.200 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.01 0.00 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
4 E 4.513 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.16 0.08 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

3 I 2 E 8.509 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.30 0.15 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
5 F 7.796 480 12 5 370 A-325 825 '2 2 .977 52.458 39.96 0.28 0.14 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
6 E 2.797 691 12 6 370 A-325 825 '2 2 .977 52.458 47.952 0.10 0.05 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
7 F 6.208 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 0.22 0.11 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

4 I 3 F 14.354 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 0.51 0.26 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
4 E 9.147 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.33 0.16 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
5 F 9.140 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 0.33 0.16 1 0 40 200 92.5 94~5375 140 125 91.62 2016 559.44 ok
8 E 17.393 691 12 6 370 A-325 825 1~ 2 .977 52.458 47.952 0.62 0.31 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

5 I 6 E 16.607 691 12 6 370 A-325 l!25 1~ 2 .977 52.458 47.952 0.59 0.30 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
9 F 1.333 480 12 5 370 A-325 625 1~ 2 .977 52.458 39.96 0.05 0.02 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
10 E 9.024 691 12 6 370 A-325 625 1- 2 .977 52.458 47.952 0.32 0.16 1 0 40 240 141 130.095' 168 180 120.74 2016 559.44 okL

11 F 7.340 480 12 5 370 A-325 625 12 2 .977 52.458 39.96 0.26 0.13 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
6 I 7 F 7.098 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 0.25 0.13 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

8 E 6.862 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.25 0.12 1 0 40 240 141 130.)95 168 180 120.74 2016 559.44 ok
9 F 4.182 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 0.15 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

12 E 4.097 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.15 0.07 1 0 40 240 141 130.J95 168 180 120.74 2016 559.44 ok
7 I 10 E 2.948 691 12 6 370 A-325 825 12 2'r7.977 52.458 47.952 0.11 0.05 1 0 40 240 141 130.J95 168 180 120.74 2016 559.44 ok

13 C 10.674 1230 12 8 370 A-325 825 12 2'r7.977 52.458 63.936 0.38 0.19 1 0 40 320 268 217.86 224 320 189.79 2016 559.44 ok
8 113 C 0.990 1230 12 8 370 A-325 825 12 2'r7.977 52.458 63.936 0.04 0.02 1 0 40 320 268 217.86 224 320 189.79 2016 559.44 ok

14 C 4.399 1230 12 8 370 A-325 825 12 2'i7.977 52.458 63.936 0.16 0.08 1 0 40 320 268 217.86 224 320 189.79 2016 559.44 ok
15 E 1.514 691 12 6 370 A-325 825 12 2rt.977 52.458 47.952 0.05 0.03 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

91 11 F 10.065 480 12 5 370 A-325 825 12 2'i7.977 52.458 39.96 0.36 0.18 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
12 E 5.680 691 12 6 370 A-325 825 12 'Jr,.977 52.458 47.952 0.20 0.10 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
14 C 9.172 1230 12 8 370 A-325 825 12 ,!'l.977 52.458 63.936 0.33 0.16 1 0 40 320 268 217.86 224 320 189.79 2016 559.44 ok
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16 F 5.266 480 12 5 370 A-325 825 12 2/.977 52.458 39.96 0.19 0.09 1 0 40 2JO 92.5 94.5375 140 125 91.62 2016 559.44 ok

17 E 5.564 691 12 6 370 A-325 825 12 2/.977 52.458 47.952 0.20 0.10 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
101 15 E 7.517 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.27 0.13 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

16 F 12.527 480 12 5 370 A-325 825 12 2/.977 52.458 39.96 0.45 0.22 1 0 40 2JO 92.5 94.5375 140 125 91.62 2016 559.44 ok
18 F 0.169 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 0.01 0.00 1 0 40 230 92.5 94.5375 140 125 91.62 2016 559.44 ok
19 E 8.228 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.29 0.15 1 0 40 240 141 130.C95 168 180 120.74 2016 559.44 ok

11117 E 4.462 691 12 6 370 A-325 825 12 2 .977 52.458 47.952. 0.16 0.08 1 0 40 240 141 130.C95 168 180 120.74 2016 559.44 ok
18 F 10.861 480 12 5 370 A-325 825 12 2 .977 52.458 39.9€ 0.39 0.19 1 0 40 2no 92.5 94.5::75 140 125 91.62 2016 559.44 ok
20 F 8.610 480 12 5 370 A-325 825 12 2 .977 52.458 39.9€ 0.31 0.15 1 0 40 2nD 92.5 94.5::75 140 125 91.62 2016 559.44 ok
21 E 4.227 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.15 0.08 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

"12\19E 8.228 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.29 0.15 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
20 F 8.610 480 12 5 370 A-325 825 12 2 .977 52.458 39.9€ 0.31 0.15 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
22 F 6.668 480 12 5 370 A-325 825 12 2 .977 52.458 39.9€ 0.24 0.12 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
23 E 16.014 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.57 0.29 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

13121 E 4.227 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.15 0.08 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
22 F 6.668 480 12 5 370 A-325 825 12 2 .977 52.458 39.9E 0.24 0.12 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
24 F 3.676 480 12 5 370 A-325 825 12 2 .977 52.458 399E 0.13 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
25 E 7.386 691 12 6 370 A-325 . 825 12 2 .977 52.458 47.952 0.26 0.13 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

14123 E 16.014 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.57 0.29 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
24 F 3.676 480 12 5 370 A-325 825 12 2 .977 52.458 39.9E 0.13 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
26 F 2.527 480 12 5 370 A-325 825 12 2 .977 52.458 39.9E 0.09 0.05 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
27 E 19.377 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.69 0.35 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

15125 E 7.386 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.26 0.13 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
26 F 2.527 480 12 5 370 A-325 825 12 2 .977 52.458 399E 0.09 0.05 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
28 F 1.536 480 12 5 370 A-325 825 12 2 .977 52.458 399E 0.05 0.03 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
29 E 6.315 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.23 0.11 1 0 40 240 141 130.('95 168 180 120.74 2016 559.44 ok

16127 E 19.377 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.69 0.35 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
28 F ~.536 480 12 5 370 A-325 825 12 2 .977 52.458 399E 0.05 0.03 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
30 F 1.897 480 12 5 370 A-325 825 12 2 .977 52.458 399E 0.07 0.03 1 0 40 200 92.5 94.5::'75 140 125 91.62 2016 559.44 ok
31 E 18.240 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.65 0.33 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok
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29 E 6.315 691 12 6 370 A-325 825 12 t 27 977 52.458 47.952 0.23 0.11 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

30 F 1.897 480 12 5 370 A-325 825 12 27 977 52.458 39.96 0.07 0.03 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

32 F 4.012 480 12 5 370 A-325 825 12 27 977 52.458 39.96 0.14 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

33 E 4.539 691 12 6 370 A-325 825 12 27 977 52.458 47.952 0.16 0.08 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

18131 E 18.240 691 12 6 370 A-325 825 12 27 977 52.458 47.952 0.65 0.33 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

32 F 4.012 480 12 5 370 A-325 825 ' 12 27 977 52.458 39.96 0.14 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

34 F 4.550 480 12 5 370 A-325 825 12 27 977 52.458 39.96 0.16 0.08 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

191 33 E 4.539 691 12 6 370 A-325 825 12 27 977 52.458 47.952 . 0.16 0.08 1 0 40 240 141 130.095 168 180 120.74 2016 559.44 ok

34 F 4.550 480 12 5 370 A-325 825 12 27 977 52.458 39.96 0.16 O.O~ 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

l

Keterangan:

[1) Titik buhu)

[2) Nomer batang

[3] Profil terpasang

[4) Nu = gaya batang

[5) Ag =luas penampang profil (mmI\2)

[6) tp = tebal pelat buhul

[7) tf = tebal profil

[8) Fu p =tegangan putus minimum baja profil

[9) Mutu baut

[10) Fu b =tegangan tarik putus baut

[11) d = diameter baut

[12) Cl>Rn geser = 0,75.0,4.Fub.Ab (kuat geser rencana baut:

[13) Cl>Rn tarik = 0,75.0,75.Fub.Ab (kuat tarik rencana baut)

[14) Cl>Rn tumpu =2,4.0,75.db.tp.Fu (kuat tumpu rencana baut)

[15] n = jumlah baut

[16) nf2

[17] np = baut terpasang

[18) s = jarak antar baut

---I

[19] s' =jarak lubang baut dengan tepi pelat profil

[20) Avg = luas brute pelelehan geser

[21] Ant = luas bersih retakan tarik

[22) Cl>Tn1 = kekuatan nominal tarik pelat profil pelelehan geser-retakan tarik

[23) Ans =luas bersih retakan geser

[24] Atg = luas kotor pelelehan tarik

[25) Cl>Tn2 = kekuatan nominal tarik pelat profil retakan geser-pelelehan tarik

[26] An = luas netto profil

[27) Cl>Nn = kuat tarik profil

[28) Nu :!> CI> Nn ; profil aman dipakai
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1 I 1 E 2.104 691 12 6 370 A-325 825 12 'II .977 52.458 47.952 008 0.04 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

2 E 2.530 691 12 6 370 A-325 825 12 'II .977 52.458 47.952 0.09 0.05 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
3 F 3.401 480 12 5 370 A-325 825 12 'II .977 52.458 39.96 012 0.06 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

2 I 1 E 2.104 691 12 6 370 A-325 825 12 7J .977 52.458 47.952 008 0.04 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
4 E 0.200 691 12 6 370 A-325 825 12 7J .977 52.458 47.952 001 0.00 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

3 I 2 E 2.530 691 12 6 370 A-325 825 12 7J .977 52.458 47.952 0.09 0.05 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
5 F 4.529 480 12 5 370 A-325 825 12 2i .977 52.458 39.96 016 0.08 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
6 E 8.505 691 12 6 370 A-325 825 12 2] .977 52.458 47.952 030 0.15 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
7 F 7.784 480 12 5 370 A-325 825 12 2] .977 52.458 39.96 028 0.14 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

4 I 3 F 3.401 480 12 5 370 A-325 825 12 2] .977 52.458 39.96 012 0.06 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
4 E 0.200 691 12 6 370 A-325 825 12 2J .977 52.458 47.952 001 0.00 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
5 F 4.529 480 12 5 370 A-325 825 12 2] .977 52.458 39.96 0.16 0.08 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
8 E 2.796 691 12 6 370 A-325 825 12 21.977 52.458 47.952 0.10 0.05 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

5 I 6 E 8.505 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.30 0.15 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
9 F 6.153 480 12 5 370 A-325 825 12 2 .977 52.458 39.96 022 0.11 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
10 E 14.387 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.51 0.26 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ' ok
11 F 9.234 480 12 5 370 A-325 825 12 27.977 5·2.458 39.96 0.33 0.17 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

6 I 7 F 7.784 480 12 5 370 A-325 825 12 2/.977 5,2.458 39.96 028 0.14 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
8 E 2.796 691 12 6 370 A-325 825 12 2/.977 52.458 47.952 0.10 0.05 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
9 F 6.153 480 12 5 370 A-325 825 12 2/.977 52.458 39.96 022 0.11 1 0 40 200 92.5 94.5375 140 125 . 91.62 2016 559.44 ok
12 E 9.141 691 12 6 370 A-325 825 12 2/977 52.458 47.952 0.33 0.16 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

7 110 E 14.387 691 12 6 370 A-325 825 12 '27977 52.458 47.952 0.51 0.26 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
13 C 21.993 1230 12 8 370 A-325 825 12 '27977 52.458 63.936 0.79 0.39 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok

8 113 C 21.993 1230 12 8 370 A-325 825 12 '27977 52.458 63.936 0.79 0.39 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok
14 C 20.232 1230 12 8 370 A-325 825 12 'E977 52.458 63.936 0.72 0.36 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok
15 E 3.918 691 12 6 370 A-325 825 12 'E977 52.458 47.952 0.14 0.07 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

91 11 F 9.234 480 12 5 370 A-325 825 12 'B977 '52.458 39.96 0.33 0.17 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
12 E 9.141 691 12 6 370 A-325 825 12 'B977 52.458 47.952 0.33 0.16 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
14 C 20.232 1230 12 8 370 A-325 825 12 'B977 52.458 63.936 0.72 0.36 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok
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16 F 13.356 480 12 5 370 A-325 825 12 2';.977 52.4E8 39.96 0.48 0.24 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

17 E 4.462 691 12 6 370 A-325 825 12 2 .977 52.4E8 47.952 0.16 0.08 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

101 15 E 3.918 691 12 6 370 A-325 825 12 2 .977 52.4ES 47.952 0.14 0.07 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
16 F 13.356 480 12 5 370 A-325 825 12 217.977 52.4ES 39.96 0.48 0.24 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
18 F 10.861 480 12 5 370 A-325 825 12 2 .977 52.4ES 39.96 0.39 0.19 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
19 E 8.228 691 12 6 370 A-325 825 12 217.977 52.458 47.952 0.29 0.15 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

11117 E 4.462 691 12 6 370 A-325 825 12 2 .977 52.458 47.952 0.16 0.08 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
18 F 10.861 480 12 5 370 A-325 825 12 2.9Tl 52.458 39.96 0.39 0.19 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
20 F 8.610 480 12 5 370 A-325 E25 12 2 .977 52.458 39.96 0.31 0.15 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
21 E 4.227 691 12 6 370 A-325 625 12 2 .977 52.458 47.952 0.15 0.08 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

12119 E 8.228 691 12 6 370 A-325 625 12 2 .977 52.458 47.952 0.29 0.15 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
20 F 8.610 480 12 5 370 A-325 625 12 2 .977 52.458 39.96 0.31 0.15 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
22 F 6.668 480 12 5 370 A-325 625 12 2 .977 52.458 39.96 0.24 0.12 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
23 E 16.014 691 12 6 370 A-325 625 12 2 .977 52.458 47.952 0.57 0.29 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

13121 E 4.227 691 12 6 370 A-325 825 12 27 .977 52.458 47.952 0.15 0.08 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
22 F 6.668 480 12 5 370 A-325 825 1:< 2 .377 52.458 39.96 0.24 0.12 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
24 F 3.676 480 12 5 370 A-325 825 12 27 .377 52.458 39.96 0.13 0.07 1 0 40 200 g2.5 94.5375 140 125 91.62 2016 559.44 ok
25 E 7.386 691 12 6 370 A-325 825 1:< 27 .377 52.458 47.952 0.26 0.13 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

14123 E 16.014 691 12 6 370 A-325 825 12 2 .377 52.458 47.952 0.57 0.29 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
24 F 3.676 480 12 5 370 A-325 825 12 27 .377 52.458 39.96 0.13 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
26 F 2.527 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.09 0.05 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
27 E 19.377 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.69 0.35 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

15125 E 7.386 691 12 6 370 A-325. 825 12 27 .977 52.458 47.952 0.26 0.13 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
26 F 2.527 480 12 5 370 A-325 825 12 ,<7.977 52.458 39.96 0.09 0.05 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
28 F 1.536 480 12 5 370 A-325 825 12 'rl.977 52.4E8 39.96 0.05 0.03 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
29 E 6.315 691 12 6 370 A-325 825 12 2'r1.977 52.4E8 47.952 0.23 0.11 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

16127 E 19.377 691 12 6 370 A-325 825 12 'r1.977 52.4E8 47.952 0.69 0.35 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
28 F 1.536 480 12 5 370 A-325 825 12 17.977 52.4E8 39.96 0.05 0.03 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
30 F 1.897 480 12 5 370 A-325 825 12 1.'r1.977 52.458 39.96 0.07 0.03 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
31 E 18.240 691 12 6 370 A-325 825 12 17.977 52.458 47.952 0.65 0.33 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok
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29 E 6.315 691 12 I 6 l370 A-325 825 12 '11.977 52.458 47.952 0.23 0.11 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

30 F 1.897 480 12 5 370 A-325 825 12 ~'r1.977 52.458 39.96 0.07 0.03 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

32 F 4.012 480 12 5 370 A-325 82: 12 7.977 52.458 39.96 0.14 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

33 E 4.539 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.16 0.08 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

18131 E 18.240 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.65 0.33 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

32 F 4.012 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.14 0.07 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

34 F 4.550 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.16 0.08 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

35 E 16.491 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.59 0.29 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

191 33 E 4.539 691 12 6 370 A-325 825 12 ~7.977 52.458 47.952 0.16 0.08 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

34F 4.550 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.16 0.08 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

36 F 7.256 480 12 5 370 A-325 825 12 ~7.977 52.458 39.96 0.26 0.13 1 0 40 200 92.5 94.5375 140 125 91.62 4016 559.44 ok

37 E 2.192 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.08 0.04 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

20135 E 16.491 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.59 0.29 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

36 F 7.256 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.26 0.13 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

38 F 7.738 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.28 0.14 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

39 E 11.538 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.41 0.21 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

21137 E 2.192 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.08 0.04 1 0 40 240 141 130.095 168 180 120.744 2016 ·559.44 ok

38 F 7.738 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.28 0.14 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

40 F 13.006 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.46 0.23 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

41 E 12.091 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.43 0.22 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

22139 E 11.538 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.41 0.21 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

40 F 13.006 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.46 0.23 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
42 F 11.577 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.41 0.21 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
43 E 3.079 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.11 0.06 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

23141 E 12.091 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.43 0.22 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

42 F 11.577 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.41 0.21 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
44 F 18.014 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.64 0.32 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok

45 E 28.213 691 12 6 370 A-325 825 12 7.977 52.458 47.952 1.01 0.50 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

24143 E 3079 691 12 6 370 A-325 825 12 7.977 52.458 47.952 0.11 0.06 1 0 40 240 141 130.095 168 180 120.744 2016 559.44 ok

44 F 18.014 480 12 5 370 A-325 825 12 7.977 52.458 39.96 0.64 0.32 1 0 40 200 92.5 94.5375 140 125 91.62 2016 559.44 ok
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Keterangan:

[1] Trtik buhul

[2) Nomer batang

[3) Prolil terpasang

[4) Nu = gaya batang

(5) Ag =luas penampang prolil (mm"2)

[6) tp =tebal pelat buhul

[7] tf =tebal prolil

[8) Fu p =tegangan putus minimum baja prolil

[9) Mutu baut

[10] Fu b = tegangan tarik putus baut

[11] d =diameter baut

[12) <l>Rn geser = 0,75.0,4.Fub.Ab (kuat geser rencana baut)

[13) <l>Rn tarik =0,75.0,75.F.ub.Ab (kuat tarik rencana baut)

[14] <l>Rn tumpu =2,4.0,75.db.tp.Fu (kuat tumpu rencana baut)

[15) n = jumlah baut

[16) nl2

[17) np =baut terpasang

[18) s = jarak antar baut

[19) s' =jarak lubang baut dengan tepi pelat prolil

[20) Avg =luas bruto pelelehan geser

[21) Ant = luas bersih retakan tarik

[22) <l>Tn1 = kekuatan nominal tarik pelat pmlil pelelehan geser-retakan tarik

[23) Ans = luas bersih retakan geser

[24) Atg = luas kotor pelelehan tarik

[25) <l>Tn2 = kekUatan nominal tarik pelat prufil retakan geser-pelelehan tarik

[26) An =luas netto prolil

[27) <l>Nn =kuat tarikprolil

[28) Nu S <I> Nn ; prolil aman dipakai

461F

251451E

461F

0.118 I 480

28.213 1 691

0.118 I 480

12

12

12

5
6

5

370

370

370

A-325

A·325

A-325

825

825

825

12

12

12

27.977

27.977

27.977

52.4581 39.96 10.00 I 0.00

52.4581 47.952 11.0110.50

52.4581 39.96 I 0.00 I 0.00

o
o
o

40 I 200

40 I 240

40 1 200

92.5 I 94.5375 1 140

141 1 130.095 1 168

92.5 1 94.5375 1 140

125 1 91.62 12016\ 559.441 ok

1801120.744120161559.441 ok

125 1 91.62 120161 559.441 ok
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TabeI4.7.h Perencanaan Sambungan Baut Kuda-Kuda K7

N Ag.tf F<~~~;~iami3~'JmIhIJrkbaut ~1't14~ ~l ~g,L < .i,li,·iiii~II·.:.ii ""CeK~;~~$~~r.t~~k cek~profil I'

Joir Btg Prl u tp, u p _rutUbaut_il:'~~br'~r _." i:",m'~' n ",,'i,,~'+"h"'-'''': ...( .... :tiTiNI'A';:":t/J1'jll, i'U ;:i
(kN) (mm2 (mm mm (Mpa) 'ii ..... (Mpa)ii.li';:'<k~l); .~ ,."" ir,~ ~ ('.(kN):",

(1) [2] (3)· [4] [$j:l'[51>-;,'ili [7],"''' "'I I] .~~1:1;1:"11t41 :,t1~jl;; im~~~ ••~~
1 1 E 2.338 591 12 5 370 A-325 825 1~ 27.977 52.458 47.952 0.08 0.04 1 0 40 240 141 130.10 158 180 120.744 2016 559.44 ok

2 E 2.803 691 12 6 370 A-325 825 1~ 27.977 52.458 47,952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

3 F 3.764 480 12 5 370 A-325 825 1 27.977 52.458 39.96 0.13 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

2 1 E .2.338 691 12 6 370 A-325 825 1~ 27.977 52.458 47.952 0.08 0.04 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

4 E 0.283 691 12 6 370 A-325 825 1~ 27.977 52.458 47.952 0.01 0.01 1 0 40 240 141 130.10 168 180 120,744 2016 559.44 ok

3 2 E 2.803 691 12 6 370 A-325 825 1~ 27.977 52.458 47.952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

5 F 5.265 480 12 5 370 A-325 825 1 27.977 52.458 39.96 0.19 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

5 E 9.632 691 12 6 370 A-325 825 1 27.977 52.458 47.952 0.34 0.17 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

7 F 8.868 480 12 5 370 A-325 825 1~ 27.977 52.458 39.96 0.32 0.16 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

4 3 F 3.764 480 12 5 370 A-325 825 1 27.977 52.458 39.96 0.13 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

4 E 0.283 691 12 6 370 A-325 825 1~ 27.977 52.458 47.952 0.01 0.01 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

5 F 5.265 480 12 5 370 A-325 825 1~ 27.977 52.458 39.96 0.19 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

8 E 3.115 691 12 6 370 A-325 825 1.. 27.977 52.458 47.952 0.11 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

5 5 E 9.632 691 12 6 370 A-325 825 1" 27.977 52.458 47.952 0.34 0.17 1 0 40 240 141 130.10 168 ,,180 120.744 2016 559.44 ok
9 F 7.172 480 12 5 370 A-325 825 1" 27.977 52.458 39.96 0.26 0.13 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

10 E 16.562 691 12 6 370 A-325 825 1~ 27.977 52.458 47.952 0.59 0.30 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

11 F 10.914 480 12 5 370 A-325 825 1~ 27.977 52.458 39.96 0.39 0.20 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

6 7 F 8.868 480 12 5 370 A-325 825 1 27.977 52.458 39.96 0.32 0.16 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

8 E 3.115 691 12 6 370 A-325 825 1~ 27.977 52.458 47.952 0.11 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok
9 F 7.172 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.26 0.13 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

12 E 10.359 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.37 0.19 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

7 10 E 16.562 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.59 0.30 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

13 C 29.290 1230 12 8 370 A-325 825 12 27.977 52.458 63.936 1.05 0.52 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok

8 13 C 29.290 1230 12 8 370 A-325 825 12 27.977 52.458 63.936 1.05 0.52 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok

14 C 25.430 1230 12 8 370 A-325 825 12 27.977 52.458 63.936 0.91 0.45 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok

15 E 9.504 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.34 0.17 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

9 11 F 10.914 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.39 0.20 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

12 E 10.359 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.37 0.19 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

14 C 25.430 1230 12 8 370 A-325 825 12 27.977 52.458 63.936 0.91 0.45 1 0 40 320 268 217.86 224 320 189.792 2016 559.44 ok

\0
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Tabel 4.7.h Lanjutan

.cekAnprofil r
Nu

J' Btg An¢INn

(mm2) (kN)

[1] [2] 131 .•.. [25J~·~.1261·; .i~·1~7J

16 F 5 370 A-325 2016 559.44 ok

17IE I 3.871 I 691 I 12 I 6 I 370 1 A-325 I 825 1 1211 27.977 152.458 I 47.952 10.1410.071 1 1 0 I 40 I 240 1 141 1130.10 I 168 I 180 1120.7441 2016 I 559.441 ok

101151E 1 9.504 1 691 1 12 I 6 1 370 I A-325 I 825 I 1211 27.977 152.458 I 47.952 10.3410.171 1 I 0 I 40 I 240 I 141 1130.101 168 I 180 1120.744120161559.441 ok

161F 117.7821 480 I 12 I 5 I 370 I A-325 I 825 I 1211 27.977 152.458 I 39.96 10.6410.321 1 1 0 I 40 I 200 I 92.5 I 94.54 I 140 I 125 I 91.62 1 2016 I 559.44 I ok

181F 114.8151 480 I 12 I 5 I 370 1 A-325 I 825 1 1211 27.977 152.458 1 39.96 10.5310.261 1 I 0 I 40 I 200 I 92.5 I 94.54 I 140 I 125 I 91.62 I 2016 I 559.44 I ok

191E I 6.740 I 691 I 12 I 6 I 370 I A-325 I 825 I 1211 27.977 152.458 I 47.952 10.2410.121 1 I 0 I 40 I 240 I 141 1130.10 I 168 I 180 1120.7441 2016 I 559.44 I ok

11117IE 1 3.871 1 691 I 12 I 6 I 370 I A-325 I 825 I 1211 27.977 152.458 I· 47.952 10.141 0.071 1 I 0 I 40 I 240 I 141 1130.10 I 168 I 180 1120.7441 2016 I 559.44 I ok

181F 114.8151 480 I 12 1 5 I 370 1 A-325 1 825 I 1211 27.977 152.458 I 39.96 10.5310.261 1 I 0 I 40 I 200 I 92.5 I 94.54 1 140 1 125 1 91.62 1 20161559.441 ok

20 IF 112.3311 480 I 12 I 5 I 370 1 A-325 I 825 I 12 II 27.977 152.458 I 39.96 10.4410.221 1 I 0 I 40 I 200 I 92.5 I 94.54 I 140 1 125 I 91.62 I 2016 I 559.44 I ok

211E I 8.392 I 691 I 12 I 6 I 370 1 A-325 I 825 1 1211 27.977 152.458 1 47.952 10.30 10.151 1 1 0 I 40 I 240 I 141 1130.10 I 168 I 180 1120.744120161559.44 I ok

121191E I 6.740 1 691 I 12 I 6 I 370 1 A-325 I 825 I 1211 27.977 152.458 I 47.952 10.2410.121 1 1 0 I 40 I 240 1 141 1130.10 I 168 I 180 1120.7441 20161559.441 ok

20 IF 112.331 I 480 I 12 I 5 1 370 I A-325 I 825 1 12 II 27.977 152.458 1 39.96 10.4410.221 1 I 0 \ 40 1 200 1 92.5 I 94.54 I 140 I 125 I 91.62 I 2016 I 559.44 1 ok

22IF I 9.832 I 480 I 12 I 5 I 370 I A-325 I 825 I 12 II 27.977 152.458 I 39.96 10.3510.181 1 I 0 I 40 I 200 I 92.5 1 94.54 I 140 I 125 I 91.62 I 2016 I 559.44 I ok

231E 117.8641 691 I 12 I 6 I 370 1 A-325 I 825 I 1211 27.977 152.458 I 47.952 10.6410.321 1 I 0 I 40 I 240 ( 141 1130.10 I 168 1 180 1120.7441 20161 559.441 ok

131211E I 8.392 I 691 \ 12 I 6 I 370 I A-325 I 825 I 1211 27.977 152.458 1 47.952 10.3010.151 1 I 0 \ 40 I 240 I 141 1130.10 I 168 1 180 1120.744120161559.441 ok

22IF I 9.832 1 480 I 12 \ 5 I 370 1 A-325 I 825 1 1211 27.977 152.458 1 39.96 10.3510.18\ 1 \ 0 I 40 \ 200 I 92.5 \ 94.54 I 140 I 125 I 91.62 \ 20161 559.441 ok

241F \ 6.572 1 480 \ 12 1 5 \ 370 \ A-325 I 825 I 121\ 27.977 152.458 I 39.96 \ 0.2310.12\ 1 , 0 , 40 \ 200 \ 92.5 \ 94.54 \ 140 \ 125 \ 91.62 1 2016 \ 559.44 \ ok

251E \14.3561 691 \ 12 1 6 I 370 1 A-325 I 825 I 1211 27.977 152.458 \ 47.952 10.5110.261 1 I 0 \ 40 1 240 I 141 1130.101 168 I 180 1120.744120161559.441 ok

14123\E 117.8641 691 I 12 \ 6 I 370 I A-325 1 825 I 12 II 27.977 \52.458 I 47.952 10.6410.32\ 1 1 0 1 40 1 240 I 141 \130.10 I 168 I 180 I 120.744\ 2016 I 559.44 I ok

241F I 6.572 I 480 I 12 I 5 \ 370 I A-325 1 825 I 121\ 27.977 152.458 1 39.96 10.2310.121 1 \ 0 \ 40 1 200 1 92.5 1 94.54 I 140 I 125 I 91.62 I 2016 1559.44 I ok

261F 14.5851480 112 I 5 1370 I A-325 182511211 27.977 152.458 \ 39.96 10.16\0.081 1 I 0 140 1200 192.5194.5411401 125 I 91.62 120161559.441 ok

271E \23.699\ 691\ 12 \ 6 \ 370 \ A-325 18251121\ 27.977 \52.458 \ 47.952\0.85\0.42\ 1 I 0 \ 40 \ 240 1141 \130.101 1681180 1120.744\20161559.44\ ok

151251E 114.356\ 691 1 12 I 6 I 370 I A-325 I 825 I 121\ 27.977 152.458 I 47.952 10.5110.261 1 \ 0 I 40 I 240 1 141 1130.101 168 I 180 1120.7441 2016 I 559.44 I ok

261F I 4.585 1 480 \ 12 I 5 1 370 I A-325 I 825 I 12 II 27.977 152.458 1 39.96 10.16\ 0.081 1 I 0 \ 40 1 200 I 92.5 1 94.54 1 140 I 125 I 91.62 I 2016 I 559.44 I ok

281F I 1.799 1 480 \ 12 \ 5 \ 370 I A-325 I 825 I 12 1\ 27.977 152.458 I 39.96 10.0610.03\ 1 I 0 1 40 1 200 I 92.5 1 94.54 I 140 I 125 I 91.62 I 2016 I 559.441 ok

291E 114.675\ 691 112 I 6 13701 A-325 18251 121\ 27.977 152.458 147.952\0.5210.261 1 I 0 140 12401 141 1130.1011681 180 1120.744120161559.441 ok

161271E 123.6991691\ 121 6 1370 I A-325 182511211 27.977 152.458 147.95210.85\0.4211 I 0 \ 40 1240 11411130.101168 I 180 1120.744120161559.441 ok

30lE 121.9761691112\ 6 \ 3701 A-325 182511211 27.977 152.458 147.95210.7910.3911 I 0 140 1240 11411130.101168 1180 1120.744120161559.44\ ok

351E 1 1.951 \ 691 \ 12 \ 6 I 370 \ A-325 I 825 I 1211 27.977 152.458 I 47.952 10.0710.031 1 I 0 I 40 1 240 1 141 1130.10 I 168 I 180 1120.7441 20161559.441 ok

17I281F I 1.799 14801 12 I 5 I 370 I A-325 I 825 I 1211 27.977 152.458 I 39.96 10.0610.031 1 I 0 I 40 1 200 I 92.5194.54 I 140 I 125 I 91.62 I 20161559.441 ok 1_
\0
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TabeI4.7.h Lanjutan

.' '>Nu !:~ ~Iij tf Fu p P,mcil mutU,dlamefiitFmlh,jrkbaut . ~1 ,1"" (nl2 Dj.;i¢~~p.geSE!r.r.~tik~ekr.g~r-p.tarik . cek Anproll

J ..•.•• , ..'.:.. ~""baut .••~~ .~.t~~~ j " I all i,II =~f""l1I~ "M An 9l" 'ol,......} (kN III (111m (mm (Mpa)! '(Mpa) ICfu,j'(I(N)" !' . ( ~ ...., (mll'@,(klll) (mm2) (kN)

[1]121 !13J[4F [5) [6]( [7l I.(ll[~l( ,,[[~Jh. [~g" iii"'"'' ~i:11~lj.: 1,~~§.i~11'lji[ _ > ." ~~f(261 [27]
30 E 21.976 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.79 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

31 F 1.371 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.05 0.02 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

32 E 21.908 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.78 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

18 29 E 14.675 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.52 0.26 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

31 F 1.371 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.05 0.02 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

33 F 4.310 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.15 0.08 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

34 E 12.734 691 12 6 370 A-325 825 12 27.977 52.458 ,47.952 0.46 0.23 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

19 32 E 21.908 691 12 6 370 A-325 825 12 27.977 52.456 47.952 0.78 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

33 F 4.310 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.15 0.08 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

36 F 4.822 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.17 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

37 E 20.070 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.72 0.36 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

20 34 E 12.734 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.46 0.23 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

36 F 4.822 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.17 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok
38 F 7.981 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.29 0.14 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok
39 E 7.242 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.26 0.13 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

21 35 E 1.951 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.07 0.03 1 0 46 240 141 130.10 168 180 120.744 2016 559.44 ok
40 F 0.486 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

43 E 1.756 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.06 0.03 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok
22 37 E 20.070 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.72 0.36 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

38 F 7.981 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.29 0.14 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok
40 F 0.486 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

41 F 1.893 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.07 0.03 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

42 E 21.935 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.78 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

44 F 7.155 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.26 0.13 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.~ ok
23 39 E 7.242 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.26 0.13 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

41 F 1.893 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.07 0.03 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

45 F 6.762 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.24 0.12 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

46 E 1.839 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.07 0.03 1 0 40 240 141 130.10 166 180 120.744 2016 559.44 ok

24 42 E 21.935 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.78 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

47 E 7.419 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.27 0.13 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok -\0
VI



TabeI4.7.h Lanjutan

~
Ans

251431E 11.75616911121 6 13701 A-325 1825 1 1~ 1 ZT.977 152.458 147.95210.0610.031 1 I 0 140 1240 I 141 1130.101 1681 180 1120.744120161559.441 ok

44IF 17.155 1480 I 12 I 5 I 3701 A-325 1825 I 1~ 1 ZT.977 152.458 1 39.96 10.2610.131 1 1 0 I 40 1 200 1 92.5 194.54 1 140 I 125 I 91.62 120161559.441 ok

491F I 3.796 1 480 I 12 I 5 1 370 I A-325 1 825 I 1~ 1 Zl.977 152.458 1 39.96 10.1410.071 1 1 0 I 40 1 200 1 92.5 I 94.54 I 140 I 125 I 91.62 1 2016 \ 559.441 at
511E 14.47216911121 6 13701 A-325 1 8251 1~ 1 Zl.977 152.458 147.95210.1610.081 1 I 0 14012401 1411130.101 168 I 180 1120.744120161559.441 at

261471E 17.419 1691 I 12 I 6 1370 I A-325 1825 I 1211 27.977 152.458 147.95210.2710.131 1 1 0 140 1240 I 141 1130.101 168 I 180 1120.744120161559.441 at
491F I 3.796 1 480 I 12 I 5 I 370 1 A-325 1 825 I 121 I 27.977 152.458 I 39.96 I 0.141 0.071 1 1 0 1 40 1 200 J 92.5 I 94.54 I 140 1 125 I 91.62 I 2016 1559.« 1 ok

521F I 5.789 I 480 I 12 I 5 I 370 1 A-325 1 825 I 1211 27.977 152.458 I 39.96 10.2110.101 1 I 0 I 40 1 200 1 92.51 94.54 I 140 I 125 I 91.62 120161559.441 _

531E 1 2.827 1 691 I 12 1 6 1 370 1 A-325 I 825 1 1211 27.977 152.458 I 47.952 10.10 10.051 1 1 0 I 40 I 240 1 141 1130.10 I 168 1 180 1120.7441 20161559.441 ok

271451F I 6.762 I 480 \ 12 I 5 I 370 I A-325 1 825 1 12\ 1 27.977 152.458 1 39.96 10.24\ 0.121 1 I 0 I 40 1 200 I 92.5 I 94..54 1 140 I 125 I 91.62 1 2016 I 559.441 ok

481E 129.2131691 1 12 I 6 1370 I A-325 18251 1211 27.977 152.458 147.95211.0410.521 1 1 0 1 40 1 240 I 141 1130.101 168 I 180 1120.744120161559.441 _

50lF 15.5291480 1121 5 1370 I A-325 182511211 27.977 152.458 I 39.96 10.2010.101 1 I 0 140 I 200 I 92.5194.5411401 125 I 91.62 120161559.441 ok

54IE 123.5331691112 I 6 13701 A-325 182511211 27.977 152.458 147.95210.8410.421 1 I 0 140 1 240 I 141 1130.101 1681 180 1120.744120161559.441 uk

28146IE 11.83916911121 6 1370 I A-325 182511211 27.977 152.458 147.95210.0710.031 1 I 0 140 I 2401 141 1130.1011681 180 1120.744120161559.441 Ilk

50lF 15.52914801121 5 13701 A-325 182511211 27.977 152.458 1 39.96 10.2010.101 11 0 1401200192.5194.541140 I 125 1 91.62 120161559.441 ok

55 IF 111.5761 480 1 12 I 5 I 370 I A-325 I 825 I 1211 27.977 152.458 I 39.96 I 0.411 0.21 I 1 I 0 I 40 I 200 I 92.5 I 94.54 1 140 1 125 I 91.62 1 2016 1 559.441 CIk

56IE 19.225169111216 1370 I A-325 182511211 27.977 152.458 147.95210.3310.1611 I 0 140 I 240 11411130.1011681180 1120.744120161559.441 at
291511E 14.47216911121 6 1370 I A-325 182511211 27.977 152.458 147.95210.1610.081 1 I 0 140 I 2401 141 1130.1011681 180 1120.744120161559.441 at

52 IF I 5.789 1 480 I 12 1 5 I 370 1 A-325 I 825 I 1211 27.977 152.458 I 39.96 10.2110.10 I 1 1 0 I 40 I 200 1 92.5 1 94.54 I 140 1 125 I 91.62 I 2016 I 559.441 ok

57 IF 1 3.896 1 480 1 12 1 5 I 370 I A-325 I 825 I 1211 27.977 152.458 1 39.96 10.1410.071 1 1 0 I 40 1 200 1 92.5 I 94.54 1 140 1 125 I 91.62 1 2016 1 559.441 ak

591E \ 9.233 \ 691 1 12 I 6 1370 I A-325 18251 1211 27.977 152.458 147.95210.3310.17\ 1 I 0 I 40 I 240 I 141 1130.101 168 I 180 1120.74412016\559.441 Ilk

301531E I 2.827 I 691 I 12 I 6 I 370 I A-325 1 825 I 12 II 27.977 152.458 I 47.952 10.1010.051 1 I 0 I 40 I 240 I 141 1130.101 168 I 180 1120.7441 2016 I 559.44' at
57 IF 1 3.896 I 480 1 12 I 5 I 370 I A-325 1 825 I 12 II 27.977 152.458 I 39.96 10.1410.071 1 I 0 I 40 1 200 I 92.5 I 94.54 I 140 I 125 I 91.62 1 2016 I 559.441 lit

60lF 17.687 14801121 5 13701 A-325 182511211 27.977 152.458 1 39.96 10.2710.141 1 I 0 140 I 200 192.5 194.54 1140 I 125 I 91.62 120161559.441.

611E 1 3.496 1 691 I 12 1 6 I 370 1 A-325 1 825 1 12 II 27.977 152.458 1 47.952 10.1210.061 1 I 0 1 40 1 240 1 141 1130.101 168 1 180 1120.7441 2016 1 559.441 _

31154IE 123.5331691 1121 6 13701 A-325 18251121 27.977 152.458 147.952 !0.841 0.421 1 \ 0 140 1 2401 141 1130.101 1681 180 1120.744120161559.441_

551F 111.5761 480 I 12 I 5 I 370 1 A-325 I 825 1 12 I 27.977 152.458 \ 39.96 10.4110.211 1 I 0 I 40 I 200 1 92.5 I 94.54 I 140 I 125 I 91.62 I 2016 \ 559.441 Ilk

58 IF 110.320 I 480 I 12 I 5 1 370 I A-325 I 825 I 12 I 27.977 152.458 I 39.96 10.371 0.181 1 I 0 I 40 I 200 I 92.5 I 94.54 I 140 I 125 1 91.62 I 2016 I 559.441 II:

621E 113.0161 691 1 12 1 6 1 370 1 A-325 1 825 I 12 I 27.977 152.458 I 47.952 10.4710.231 1 I 0 I 40 I 240 1 141 1130.10 I 168 1 180 1120.7441 20161559.441 ..

32156lE I 9.ZZ~ I 691\ 1, I 6 1370 I A-325 18251121 27.977 152.458 147.95210.3310.161 1 1 0 1 40 1 240 I 141 1130.101 168 I 180 1120.744120161559.441_

I -"
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TabeI4.7.h Lanjutan

Join.S'.'9.~" :l (~~~ :mm..~ (:m.(.. F.M.. ".pa.·..).. j~Ti1t~E'(i.;.~.',.r~J;, ~'.:.: il~j~~;~,\;~;I~~ ., "' +...•...•....•i.':i:~7f:i,il;~;~~ .(..m.~;:.~:K'l
UJ [2] ...·1 1$];:,;;,[1] rt JI _)J~l~:' :'i1SI!,r-m .,.[251··(26J·(27J

58 F 10.320 480 12 5 370 A-325 825 1:; 27.977 52.458 39.96 0.37 0.18 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok·

63 F 17.574 480 12 5 370 A-325 825 1~ 27.977 52..158 39.96 0.63 0.31 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

64 E 24.972 691 12 6 370 A-325 825 1~ 27.977 52.458 47.952 0.89 0.45 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

33 59 E 9.233 691 12 6 370 .4.-325 825 12 27.977 52.0458 47.952 0.33 0.17 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

60 F 7.687 480 12 5 370 A-325 825 12 27.977 52.0458 39.96 0.27 0.14 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

65 F 4.997 480 12 5 370 A-325 825 12 27.977 52.0458 39.96 0.18 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

68 E 15.494 691 12 6 370 A-325 825 1" 27.977 52.458 47.952 0.55 0.28 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

34 61 E 3.496 691 12 6 370 A-325 825 ~2 27.977 52.458 47.952 0.12 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

65 F 4.997 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.18 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

66 E 5.953 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.21 0.11 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

69 F 0.738 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.Q3 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

70 E 2.880 691 12 6 370 A-325 825 12 27.977 52,l·58 47.952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

35 62 E 13.016 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.47 0.23 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

63 F 17.574 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.63 0.31 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

66 E 5.953 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.21 0.11 1 O. 40 240 141 130.10 168 180 120.744 2016 559.44 ok

67 F 4.759 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.17 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

71 F 28.043 480 12 5 370 1\-325 825 12 27.977 52.458 39.96 1.00 0.50 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

72 E 19.524 691 12 6 370 A~5 825 12 27.977 52.458 47.952 0.70 0.35 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

36 67 F 4.759 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.17 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

67 F 4.759 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.17 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

73 F 0.534 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

74 E 24.461 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.87 0.44 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

37 68 E 15.494 691 12 6 370 A-325 825 12 27.977 52.468 47.952 0.55 0.28 1 0 40 240 141 130.10 168 180 120.744 2016 559..... ok

69 F 0.738 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.03 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

75 F 0.491 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

78 E 14.980 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.54 0.27 1 0 40 240 141 130.10 168 180 120.744 2016 559..... ok

38 70 E 2.880 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559..... ok

71 F 28.043 480 12 5 370 A-325 825 12 27.977 52.458 39.96 1.00 0.50 1 0 40 200 92.5 94.54 140 125 91.62 2016 559..... ok

75 F 0.491 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

76 E 5.809 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.21 0.10 1 0 40 240 141 130.10 168 180 120.744 2016 559..... ok

----_.~,,-~~----~--~'-_.~-.-- ..,--- --"- ....._-----~..---~----_._---- - --- -~.- .--- - --
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! ~.... ~~H;:a: .•. •............•..•....•••.••...•....•••.. tf.." i······· ·Bm
dlrt1

utu..·... c.• ·.'.i...a•....·..·...·...m......•..........'.•~...ter..•.•.•..•...•..'...••..•..•......~.........•r~~;jill) iii···· .. "'. n.'P . S... !.... c.ek p.•.geser-.r.ta...".•.••.•...k....•• .•.•......•....•.••...•....c••..•.•..........•.e....•...••.......k•..............r•........g.....•...•.........ese....•.•..•.....•.•.•...·.•..••...•.·..••.r•.•. ..p.tarikcek·Ari profil'!,'.... .... ,. &I ·.FtJ~d? }" •• ~-../..' Avg Ant , Tn) 1'13 _Algi.·1 .t1~i~.J<1 4
i••·..:;... iii- ie: . lCih~' {fum (iriiri (W~) (mm 't'(~(1,1)":6i (mm (mm (mm2(mm2) (kM (m~2\(mm2)"":
;11i. ~b ,PI ~, 'I[~J i./ ,116] .un 118] .[19)[20][Z1]<i·~1".

79 F 23.345 480 12 5 370 A-325 825 12 27.971 52,458 39.96 0.83 0.42 1 0 40 200 92,5 94.54 140 125 91.62 2016 559.44 ok

80 E 1.859 691 12 6 370 A-325 825 12 27.971 52.458 47.952 0.07 0.03 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

39 72 E 19.524 691 12 6 370 A-325 825 12 27.971 52.458 47.952 0.70 0.35 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

73 F 0.534 480 12 5 370 A-325 825 12 27.971 52.458 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

76 E 5.809 691 12 6 370 A-325 825 12 27.971 52.458 47.952 0.21 0.10 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

71 F 6.333 480 12 5 370 A-325 825 12 27.971 52.458 39.96 0.23 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

81 E 20.072 691 12 6 370 A-325 825 12 27.977 52.458 . 47.952 0.72 0.36 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

40 74 E 24.461 691 12 6 370 A-325 825 12 27.971 52.458 47.952 0.87 0.44 1 0 40 240 141 130,10 168 180 120.744 2016 559,44 ok

77 F '6.333 480 12 5 370 A-325 825 12 27.971 52.458 39.96 0.23 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

82 F 12.611 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.45 0.23 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

83 E 35.742 691 12 6 370 A-325 825 12 27.971 52.458 47.952 1.28 0.64 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

41 78 E 14.980 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.54 0.27 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

79 F 23.345 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.83 0.42 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

84 F 14.109 480 12 5 370 A-325 825 12 27.971 52.458 39.96 0.50 0.25 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

86 E 33.977 691 12 6 370 A-325 825 12 27.977 52.458 47.952 1.21 0.61 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

42 80 E 1.859 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.07 0.03 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

84 F 14.109 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.50 0.25 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

87 F 17.661 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.63 0.32 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

88 E 11.091 691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.40 0.20 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

43 81 E 20.072 691 12 6 370 A-325 825 12 27.971 52.458 47.952 0.72 0.36 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

82 F 12.611 480 12 5 370 A-325 825 12 27.971 52.458 39.96 0.45 0.23 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

85 F 11.156 480 12 5 370 A-325 825 12 27.917 52.458 39.96 0.40 0.20 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

89 E 8.740 ~691 12 6 370 A-325 825 12 27.977 52.458 47.952 0.31 0.16 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

44 83 E 35.742 691 12 6 370 A-325 825 12 27.971 52.458 47.952 1.28 0.64 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

85 F 11.156 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.40 0.20 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

90 F 14.264 480 12 5 370 A-325 825 12 27.971 52.458 39.96 0.51 0.25 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

91 E 43.626 691 12 6 370 A-325 825 12 27.971 52.458 47.952 1.56 0.78 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

45 86 E 33.977 691 12 6 370 A-325 825 12 27.977 52.458 47.952 1.21 0.61 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

87 F 17.661 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.63 0.32 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

92 F 0.086 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.00 0.00 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok I--'
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'<' iT) ," "e :til)' (ffifn2 (mm (mm (Mpa) ',1> (Mpa) 1i'i "ll N; jldiioo r ' (m~ (m) (mm2 (111m2) ,",. (kr-O (mm2) (kN)

[1] :@1 Ita) if ~E k..-I:)h ;(6) Dfu {1 D ~31'L.:" [24] [25}[. :(~r . :rzn
46 88 E 11.091 691 12 6 370 A-325 825 1" 27.977 52.458 47.952 0.40 0.20 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

92F 0.086 480 12 5 370 A-325 825 1" 27.977 52.458 39.96 0.00 0.00 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

47 89 E 8.740 691 12 6 370 A-325 825 1 27.977 52.458 47.952 0.31 0.16 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

90 F 14.264 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.51 0.25 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

93 F 0.118 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.00 0.00 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

48 91 E 43.626 691 12 6 370 ~25 825 12 27.977 52.458 47.952 1.56 0.78 1 0 40 240 141 130.10 168 180 120.744 2016 559.44 ok

93 F 0.118 480 12 5 370 A-325 825 12 27.977 52.458 39.96 0.00 0.00 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.44 ok

Keterangan:

[1] Tltik buhul [19] s' =jarak lubang baut dengan tepi pelat profil -

[2] Nomer batang [20] Avg '" luas bruto pelelehan geser

[3J Profil terpasang [21] Ant =luas bersih retakan tarik

[4] Nu =gay<! bating [22] <l>Tn1 =kekuatan nominal tank pelat profil pelelehan geser-retakan tank

[5] Ag =Iuas penampang profil (mm"2) [23] Ans =luas bersih retakan geser

[6] tp =tebal pelat buhul [24] Atg =luas kotor pelelehan tank

[7] tf '" tebal profil [25] <l>Tn2 =kekuatan nominal tarik pelat profil retakan geser-pelelehan tank

[8] Fu p =tegangan putus minimum baja profil [26] An =luas netto profil

[9] Mutu baut [27] <l>Nn '" kuat tank prolil

[10] Fu b =tegangan tank putus baut [28] Nu S <I> Nn ; profil aman dpakai

[11] d =diameter baut

[12] <l>Rn geser =0,75.0,4.FubAb (kuat geser rencana baut)

[13] <l>Rn tank =O,75.0,75.Fub.Ab (kuat tarik rencana bald)

[14] <l>Rn tumpu =2,4.0,75.db.tp.Fu (kuat tumpu rencana baut)

[15] n =jumlah baut

[16] n/2

[17] np '" baut terpasang

[18] s =jarak antar baut

--..-- ... - ',--If --- ----.--
\ ,,--~,~ -

- -~ ----- .. --.=".. ~- --
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TabeI4.7.i Perencanaan Sambungan Baut Kuda-Kuda K8

'I'" ~ NuI~· m~, W<J
!~1T3H:i[4]
1 I 1 IE I 2.331

2 IE 1 2.804

3 IF I 3.769

2 I 1 IE 1 2.331

4 IE I 0.284

3 I 2 IE I 2.804

5 IF I 5.291

6 IE I 9.624

7 IF I 8.847

4 I 3 IF I 3.769

4 IE I 0.284

5 IF I 5.291

8 IE I 3.115

5 I 6 IE I 9.624
9 IF 1 7.083

10 IE 116.618

11 IF 111.062

6 I 7 IF 1 8.847

8 IE I 3.115
9 IF I 7.083

12 IE 110.359

7 I 10 IE 116.618

13 Ie I 32.925

8 I 13 Ie 132.925

14 Ie 127.465

15 IE 113.764

/~ tp tLFu'P gIDCrtrriutl.l~j~U1etl~r,;lllf~'iJ~l>aut
, , ,•• ',.' ··••• ·.•·i ...... Fub d i i<l1'~Ail:!~r..

(mm2 (nUll mm(Mpa)

i(5}" ref'
691 12 6 370 47.952 I 0.08

691 I 12 I 6 I 370 I A-32S I 825 I 12 'II 27.:J77 152.45761 47.952 10.10

480112 I 5 1370 I A-327 1825 1121,1 27.977 152.45761 39.96 10.13

691 I 12 I 6 I 370 I A-328 I 825 I 12 II 27.977 I !i2.4576I 47.952 10.08

691 I 12 I 6 I 370 1 A-329 I 825 I 12 I 27.977 152,45761 47.952 10.01

691 I 12 I 6 I 370 1 A-330 1 825 I 121 27.977 152.1.576 I 47.952 10.10

480 1 12 I 5 1 370 I A-331 I 825 I 12 I 27.977 152.4-5761 39.96 10.19

691 I 12 1 6 I 370 I A-332 I 825 1 12 1 27.977 152.4-5761 47.952 10.34

480 I 12 1 5 I 370 I A-333 I 825 I 12 I 27.977 152.4-5761 39.96 10.32

480 1 12 I 5 1 370 1 A-334 I 825 1 12 I 27.977 152.4-5761 39.96 10.13

691 I 12 I 6 1 370 1 A-335 I 825 I 12 I 27.977 152.45761 47.952 10.01

480 I 12 I 5 I 370 I A-336 I 825 1 12 I 27.977 152.45761 39.96 10.19

691 I 12 I 6 I 370 I A-331 I 825 I 12 I 27.977 152.45761 47.952 10.11

691 1 12 I 6 1 370 1 A-338 I 825 I 12 1 27.977 152.45761 47.952 10.34
480 I 12 1 5 1 370 1 A-339 I 825 I 12 I 27.977 152.45761 39.96 10.25

691 1 12' 6 I 370 I A-340 I 825 I 12 I 27.977 152.45761 47.952 10.59

480 I 12 1 5 I 370 I A-341 1 825 1 12 I 27.977 152.45761 39.96 10.40

480 I 12 I 5 I 370 I A-342 I 825 I 12 1 . 27.977 I 52.4-5761 39.96 I 0.32

691 I 12 I 6 1 370 1 A-343 I 825 I 12 1 27.977 152.4-5761 47.952 10.11
480 I 12 1 5 I 370 I A-344 I 825 1 12 I 27.977 152.45761 39.96 10.25

691 I 12 1 6 1 370 1 A-345 1 825 I 12 I 27.977 152.45761 47.952 10.37

691 1 12 I 6 I 370 I A-346 I 825 1 12 II 27.977 152.45761 47.952 10.59

691 1 121 6 I 3701 A-347 1 8251 12 II 27.977 152.45761 47.952 11.18

691 I 12 I 6 1370 I A-348 I 825 1121', 27.977 152.4576147.95211.18

691 1 12 I 6 I 370 I A-349 I 825 1 12 II 27.977 152.45761 47.952 10.98

691 I 12 1 6 I 370 I A-35C' 1 825 I 12 II 27.977 152.45761 47.952 10.49

,1/2 np s ~'t-:ie-;;;e;ktP~.9fj;esej".Tr-WrJi1a.•.··);rikti,·.·.••'t;~~~rn~M;n~iF~r;;-IK~i.
I AvgAnt iPTr!1

mm (mm) (mm2) mm2 '(kN)
[151(11)] [11] [18] [191 i[iO]
0.04 1 0 40 240 141

0.051 1 I 0 1 40 1 240 1141 1130.1011681 180 1120.744120161559.41 ok

0.071 1 1 0 I 40 I 200 192.51 94.54 I 140 I 125 1 91.62 120161559.41 ok

0.041 1 I 0 I 40 1 240 1 141 1130.10 I 168 I 180 I 120.744120161559.41 ok

0.Q11 1 1 0 I 40 I 240 I 141 1130.10 I 168 1 180 1 120.744 120161 559.4 I ok

0.051 1 I 0 140 I 240 11411130.1011681 180 1120.744120161559.41 ok

0.091 1 1 0 I 40 I 200 I 92.5 I 94.54 I 140 I 125 I 91.62 120161 559.4 I ok

0.171 1 I 0 I 40 I 240 I 141 1130.10 I 168 I 180 1 120.744 120161 559.41 ok

0.161 1 I 0 I 40 1 200 192.51 94.54 1 140 I 125 1 91.62 120161559.41 ok

0.071 1 I 0 1 40 I 200 I 92.51 94.54 I 140 I 125 1 91.62 120161 559.4 1 ok

0.011 1 I 0 I 40 1 240 1141 1130.1011681 180 1120.744120161559.41 ok

0.091 1 I 0 I 40 I 200 I 92.5 I 94.54 I 140 I 125 I 91.62 120161 559.4 I ok

0.061 1 1 0 I 40 I 240 I 1411130.101168 I 180 1120.744120161559.41 ok

0.171 1 1 0 1 40 1 240 I 141 1130.101 168 I 180 1 120.744 120161 559.4 I ok
0.131110 1 40 1200192.5194.54\140 1125 I 91.62 120161559.41 ok

0.301 1 I 0 140 I 240' 1411130.10\ 168\ 180 1120.74412016\559.41 ok

0.201 1 I 0 I 40 I 200 192.51 94.54 I 140 I 125 1 91.62 120161559.41 ok

0.161 1 I 0 I 40 I 200 192.51 94.54 I 140 I 125 I 91.62 120161559.41 ok

0.061 1 I 0 140 I 240 I 141 1130.1011681 180 1120.744120161559.41 ok

0.131110140 1200192.5194.541140 1125 I 91.62 120161559.41 ok

0.191 1 I 0 1 40 1 240 I 141 1130.10 I 168 I 180 I 120.744 120161 559.41 ok

0.301 11 0 1 40 1 240 1 141 1130.10 I 168 I 180 1 120.744 120161 559.41 ok

0.591110 I 40124011411130.1011681180 1 120.744120161 559.41 ok

0.591 1 I 0 1 40 I 240 1 141 1130.10 I 168 I 180 I 120.744 120161559.41 ok

0.491110 I 40 124011411130.1011681180 I 120.744120161 559.41 ok

0.251 1 I 0 I 40 I 240 I 141 1130.10 I 168 I 180 1 120.744120161559.41 ok
91 11 IF 111.062

12 IE 110.359

14 Ie 127.465

480 1 12 I 5 I 370 I A-351 1 825 I 12 II 27.977 152.45761 39.96 10.40

691 I 12 1 6 I 370 I A-352 1 825 I 12 II 27.977 152.45761 47.952 10.37

691 I 12 I 6 I 370 I A-353 I 825 I 12 \1 27.977 152.45761 47.952 10.98

0.201 1 I 0 I 40 I 200 192.51 94.54 1 140 1 125 I 91.62 120161559.41 ok

0.1911 10 I 40124011411130.10116811801120.744120161559.41011

0.491110 I 40124011411130.101168\ 180 1 120.744120161 559.41 ok tvoo
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A"· F.'. Pmcn mubJ,diameter"j~n1:,Jrtbaut,,,, .l:.',.,~:. 'it: inM':i' .,.... n II< " CEll5r.ge~r-~.tarik;r,Q¢k.AnprOfil
Nu up ..... dI'i'IY~~~; 'l'''-lltumP,Ol'_.,..",.,.. ,.... , ,.

Join Btg Prf .. MubJRaut Fub d.: .:, :';1'::"" " i.~~: i." '.".'. ttAns;::~Tt ·¢Nn Ket.
(kN) (Mpa) . (Mpa) mill :,,(I¢!I). mm2,,,,,,(k~) "i(kN) .....

[11 [:zl [3]1.'" .. [41 [&1 ii2[~1·.. ,'.[7]/.", [~l.,· ,.,·,[~l, I1()}_"_0,. !'1:§Jrt~.fll! il,{2~j;, .;j,.;:[~6J" (~7J
16 F 20.263 480 12 5 370 A-354 825 12 27.977 52.4576 39.96 0.72 0.36 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

17 E 2.663 691 12 6 370 A-355 825 12 27.977 52.4576 47.952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

10 15 E 13.764 691 12 6 370 A-356 825 12 27.977 52.4576 47.952 0.49 0.25 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

16 F 20.263 480 12 5 370 A-357 825 12 27.977 52.4576 39.96 0.72 0.36 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

18 F 17.075 480 12 5 370 A-358 825 12 27.977 52.4576 39.96 0.61 0.31 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

19 E 4.801 691 12 6 370 A-359 825 12 27!477 52.4576 47.952 0.17 0.09 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

11 17 E 2.663 691 12 6 370 A-360 825 12 27.977 52.4576 47.952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

18 F 17.075 480 12 5 370 A-361 825 12 27.977 52.4576 39.96 0.61 0.31 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

20 F 14.949 480 12 5 370 A-362 825 12 27.977 52.4576 39.96 0.53 0.27 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

21 E 12.425 691 12 6 370 A-363 825 12 27.977 52.4576 47.952 0.44 0.22 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

12 19 E 4.801 691 12 6 370 A-364 825 12 27.977 52.4576 47.952 0.17 0.09 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

20 F 14.949 480 12 5 370 A-365 825 12 27.977 52.4576 39.96 0.53 0.27 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

22 F 12.055 480 12 5 370 A-366 825 12 27.977 52.4576 39.96 0.43 0.22 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

23 E 18.272 691 12 6 370 A-367 825 12 27.977 52.4576 47.952 0.65 0.33 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

13 21 E 12.425 691 12 6 370 A-368 825 12 27.977 52.4576 47.952 0.44 0.22 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

22 F 12.055 480 12 5 370 A-369 825 12 27.9n 52.4576 39.96 0.43 0.22 1 0 40 200· 92.5 94.54 140 125 91.62 2016 559.4 ok

24 F 9.229 480 12 5 370 A-370 825 12 27.9n 52.4576 39.96 0.33 0.16 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

25 E 20.778 691 12 6 370 A-371 825 12 27.9n 52.4576 47.952 0.74 0.37 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

14 23 E 18.272 691 12 6 370 A-372 825 12 27.9n 52.4576 47.952 0.65 0.33 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
24 F 9.229 480 12 5 370 A-373 825 12 27.m 52.4576 39.96 0.33 0.16 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

26 F 6.541 480 12 5 370 A-374 825 12 27.9n 52.4576 39.96 0.23 0.12 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

27 E 26.430 691 12 6 370 A-375 825 12 27.9n 52.4576 47.952 0.94 0.47 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

15 25 E 20.778 -691 12 6 370 A-376 825 12 27.Sn 52.4576 47.952 0.74 0.37 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

26 F 6.541 480 12 5 370 A-377 825 12 27.977 52.4576 39.96 0.23 0.12 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

28 F 3.161 480 12 5 370 A-378 825 12 27.977 52.4576 39.96 0.11 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

29 E 23.183 691 12 6 370 A-379 825 12 27.977 52.4576 47.952 0.83 0.41 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

16 27 E 26.430 691 12 6 370 A-380 825 12 27.977 52.4576 47.952 0.94 0.47 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

30 E 23.143 691 12 6 370 A-381 825 12 27.977 52.4576 47.952 0.83 0.41 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

35 E 3.615 691 12 6 370 A-382 825 12 27.977 52.4576 47.952 0.13 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

17 28 F 3.161 480 12 5 370 A-383 825 12 27.977 52.4576 39.96 0.11 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
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30 E 23.143 691 12 6 370 A-384 825 12 27.917 52.4576 47.952 0.83 0.41 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

31 F 1.050 480 12 5 370 A-385 825 12 27.917 52.4576 39.96 0.04 0.02 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

32 E 24.947 691 12 6 370 A-386 825 ~2 27.917 52.4576 47.952 0.89 0.45 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

18 29 E 23.183 691 12 6 370 A-387 825 12 27.917 52.4576 47.952 0.83 0.41 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

31 F 1.050 480 12 5 370 A-388 825 12 27.917 52.4576 39.96 0.04 0.02 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

33 F 2.955 480 12 5 370 A-389 825 12 27.917 52.4576 39.96 0.11 0.05 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

34 E 21.851 691 12 6 370 A-390 825 12 27.917 52.4576 -47.952 0.78 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

19 32 E 24.947 691 12 6 370 A-391 825 12 27.917 52.4576 47.952 0.89 0.45 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

33 F 2.955 480 12 5 370 A-392 825 12 27.917 52.4576 39.96 0.11 0.05 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

36 F 3.233 480 12 5 370 A-393 825 12 27.917 52.4576 39.96 0.12 0.06 1 0 40 200 92.5 94.54 140 125 _91.62 2016 559.4 ok

37 E 23.790 691 12 6 370 A-394 825 12 27.977 52.4576 47.952 0.85 0.43 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

20 34 E 21.851 691 12 6 370 A-395 825 12 27.917 52.4576 47.952 0.78 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

36 F 3.233 480 12 5 370 A-396 825 12 27.917 52.4576 39.96 0.12 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

38 F 6.381 480 12 5 370 A-397 825 12 27.917 52.4576 39.96 0.23 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

39 E 17.464 691 12 6 370 A-398 825 12 27.917 52.4576 47.952 0.62 0.31 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

21 35 E 3.615 691 12 6 370 A·399 825 12 27.917 52,4576 47.952 0.13 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

40 F 0.494 480 12 5 370 A-400 825 12 27.917 52.~576 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

43 E 3.416 691 12 6 370 A-401 825 12 27.917 52.4576 47.952 0.12 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

22 37 E 23.790 691 12 6 370 A-402 825 12 27.917 52.4576 47.952 0.85 0.43 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

38 F 6.381 480 12 5 370 A-403 825 12 27.917 52.4576 39.96 0.23 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

40 F 0.494 480 12 5 370 A-404 825 12 27.917 52.4576 39.96 0.02 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

41 F 2.471 460 12 5 370 A-405 825 12 27.977 52.4576 39.96 0.09 0.04 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

42 E 24.127 691 12 6 370 A-406 825 12 27.917 52.4576 47.952 0.86 0.43 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

44 F 4.301 480 12 5 370 A-407 825 12 27.917 52.4576 39.96 0.15 0.08 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

23 39 E 17.464 691 12 6 370 A-408 825 12 27.977 52.4576 47.952 0.62 0.31 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

41 F 2.471 480 12 5 370 A-409 825 12 27.917 52.4576 39.96 0.09 0.04 1 0 40 200 92.5 94.54 140 1~~ 91.62 2016 559.4 ok<:0

45 F 7.449 480 12 5 370 A-410 825 12 27.917 52.4576 39.96 0.27 0.13 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

46 E 10.795 691 12 6 370 A-411 825 12 27.917 52.4576 47.952 0.39 0.19 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

24 42 E 24.127 691 12 6 370 A-412 1:25 12 27.917 52.4576 47.952 0.86 0.43 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

47 E 8.027 691 12 6 370 A-413 l!25 12 27.917 52.4576 47.952 0.29 0.14 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
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48 E 31.998 691 6 A-414 825 12 120.744

251 43 IE I 3.416 I 691 I 12 I 6 I 370 I A-415 I 825 I 1211 27.977 152.45761 47.952 10.12\ 0.061 1 I 0 \ 40 1 240 1 141 1130.10 I 168 I 180 \ 120.744

44 IF I 4.301 I 480 1 12 I 5 1 370 I A-416 I 825 I 12 II 27.977 152.45761 39.96 10.1510.08\ 1 I 0 I 40 1 200 192.5 I 94.54 I 140 I 125 I 91.62

49 IF I 2.422 1 480 I 12 I 5 I 370 I A-417 I 825 I 12 II 27.977 \52.45761 39.96 10.09\ 0.041 1 1 0 I 40 I 200 192.5\ 94.54 \ 140 I 125 I 91.62

51 IE I 2.192 I 691 I 12 I 6 1 370 1 A-418 I 825 I 12 II 27.977 152.45761 47.952 10.08\ 0.041 1 I 0 I 40 I 240 I 141 1130.10 I 168 I 180 I 120.744

261 47 IE 18.027 1691 I 121 6 1370 I A-419 182511211 27.977 152.4576147.95210.2910.14\ 1 I 0 I 40 1240 1141\130.101 1681 180 1120.744

49 IF I 2.422 I 480 \ 12 I 5 \ 370 I A-420 I 825 I 12 I 2a77 152.4576139.96 \ 0.091 0.041 1 \ 0 I 40 I 200 192.51 94.54 \ 140 I 125 1 91.62

52 IF I 3.337 I 480 I 12 I 5 I 370 1 A-421 I 825 1 12 I 27~77 \52.4576\ 39.96 \ 0.121 0.061 1 1 0 \ 40 1 200 \ 92.51 94.54 I 140 1 125 \ 91.62

53 IE 15.4361691 \ 121 6 \ 370 I A-422 18251121 2a77 152.4576147.95210.1910.1011 I 0 I 401240 1141 \130.1011681 180 1120.744

27\ 451F 17.449\ 4801121 5 1 370 I A-423 1 825112\ 27~77 152.45761 39.96 10.2710.131 1 \ 0 I 40 1200 192.5\ 94.54 \140 I 125 I 91.62

481E 131.9981691112\ 6 13701 A-424 I 825112\ 27~77 \52.4576\47.95211.1410.571110 \40 1240 \1411130.1011681180 \120.744

50 IF I 6.045 I 480 1 12 I 5 1 370 I A-425 I 825 1 12 I 27.977 152.45761 39.96 10.2210.11\ 1 1 0 I 40 1 200 \ 92.51 94.54 I 140 1 125 1 91.62

54 IE 125.7321691 \ 12 I 6 1370 I A-426 1825112\ 27977 \52.4576147.95210.9210.4611 1 0 1 40 1240 11411130.10\ 1681 180 1120.744

281 46 \E 110.7951 691 I 12 \ 6 1 370 I A-427 1 825 I 12 \ 27.977 I 52.45761 47.952 10.3910.191 1 1 0 I 40 1 240 I 141 1130.10 I 168 I 180 1 120.744

50 IF 1 6.045 1 480 1 12 I 5 I 370 1 A-428 \ 825 1 12 I 27.977 152.45761 39.96 10.2210.111 1 I 0 I 40 1 200 192.51.94.54 1 140 I 125 1 91.62

55 IF 112.1911 480 1 12 1 5 1 370 I A-429 I 825 \ 12 1 27.977 152.45761 39.96 10.4410.221 1 1 0 I 40 1 200 192.51 94.54 \ 140 1 125 1 91.62

56 IE 1 1.298 I 691 I 121 6 1 3701 A-430 1 825 1 121 27.977 152.45761 47.952 10.0510.021 1 1 0 1 40 1 240 1 141 1130.101 168 I 180 I 120.744

291 51 IE I 2.192 I 691 1 12 I 6 1 370 I A-431 \ 825 1 12 I 27.977 152.45761 47.952 10.0810.04\ 1 1 0 1 40 1 240 I 141 1130.101 168 I 180 I 120.744

52 IF 1 3.337 1 480 1 12 I 5 I 370 1 A-432 I 825 I 12 1 27.377 152.45761 39.96 10.1210.061 1 1 0 I 40 1 200 192.51 94.54 I 140 I 125 1 91.62

57 IF I 2.453 I 480 I 12 \ 5 1 3701 A-433 \ 825 I 121 27~77 152.45761 39.96 10.0910.041 1 I 0 1 40 I 200 192.51 94.54 I 140 I 125 I 91.62

59 IE I 3.067 I 691 1 12 I 6 I 370 I A-434 \ 825 1 121 27.977 152.45761 47.952 10.1110.051 1 1 0 I 40 1 240 I 141 1130.10 I 168 I 180 I 120.744

301 53 IE I 5.4.361 691 11216 1370 I A-435 18251121 27.977 152.4576147.95210.1910.1011 10 140124011411130.10\1681180 1120.744

57 IF 1 2.453 I 480 I 12 I 5 I 370 I A-436 I 825 1 121 27~77 152.45761 39.96 10.0910.041 1 I 0 1 40 I 200 192.51 94.54 I 140 I 125 I 91.62

60 IF 1 5.237 I 480 1 12 I 5 1 370 I A-437 I 825 1 12 I 27JJ77 152.45761 39.96 10.1910.091 1 I 0 1 40 I 200 192.5 I 94.54 I 140 I 125 I 91.62

61 IE 11.095169111216 1370 I A-438 18251121 27.977 152.4576147.95210.0410.02111 0 I 40124011411130.1011681 180 1120.744

311 54 IE 125.732169111216 13701 A-439 18251121 27.977 152.4516147.95210.9210.461 1 I 0 140 1240 11411130.101 1681 180 1120.7044

55 IF 112.1911 480 1 12 1 5 1 370 1 A-440 I 825 I 12 I 27.977 152.45761 39.96 10.4410.221 1 I 0 1 40 1 200 192.51 94.54 1 140 I 125 I 91.62

58 IF 110.8381 480 1 12 I 5 I 370 I A-441 1 825 1 12 1 27.977 152.45761 39.96 10.3910.191 1 I 0 1 40 I 200 192.51 94.54 I 140 I 125 I 91.62

62 IE 114.661 I 691 I 12 1 6 1 370 I A-442 1 825 1 12 \ 27.977 152.45761 47.952 10.5210.261 1 I 0 1 40 1 240 I 141 1130.10 I 168 I 180 I 120.744

321 56 IE 1 1.298 16911121 6 13701 A-443 \ 8251121 27.977 152.4576147.95210.0510.02111 0 1 40 1240 11411130.1011681 180 1120.744
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58 F 10.838 480 12 5 370 A-444 825 1 27.977 52.4576 39.96 0.39 0.19 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

63 F 18.191 480 12 5 370 A-445 825 1 27.977 52.4576 39.96 0.65 0.33 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

64 E 16.467 691 12 6 370 A-446 825 1 27.977 52.4576 47.952 0.59 0.29 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

33 59 E 3.067 691 12 6 370 A-447 825 1 27.977 52.4576 47.952 0.11 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

60 F 5.237 480 12 5 370 A-448 825 1 27.977 52.4576 39.96 0.19 0.09 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

65 F 3.570 480 12 5 370 A-449 825 l' 27.977 52.4576 39.96 0.13 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

68 E 7.330 691 12 6 370 A-450 825 1.. 27.977 52.4576' 47.952 0.26 0.13 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

34 61 E 1.095 691 12 6 370 A-451 825 1 27.977 52.4576 47.952 0.04 0.02 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

65 F 3.570 480 12 5 370 A-452 825 1 27.977 52.4576 39.96 0.13 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

66 E 9.853 691 12 6 370 A-453 825 1:l 27.977 52.4576 47.952 0.35 0.18 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

69 F 9.773 480 12 5 370 A-454 825 1:/ 27.977 52.4576 39.96 0.35 0.17 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

70 E 9.064 691 12 6 370 A-455 825 1':: 27.977 52.4576 47.952 0.32 0.16 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

35 62 E 14.661 691 12 6 370 A-456 825 12 27.977 52.4576 47.952 0.52 0.26 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

63 F 18.191 480 12 5 370 A-457 825 12 27.977 52.4576 39.96 0.65 0.33 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

66 E 9.853 691 12 6 370 A-458 825 12 27.977 52.4576 47.952 0.35 0.18 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

67 F 10.606 480 12 5 370 A-459 825 12 ZT.977 52.4576 39.96 0.38 0.19 1 0 40 200 92.5· 94.54 140 125 91.62 2016 559.4 ok

71 F 38.943 480 12 5 370 A-460 825 12 27.977 52.4576 39.96 1.39 0.70 1 0 40 200 92.5' 94.54 140 125 91.62 2016 559.4 ok

72 E 29.225 691 12 6 370 A-461 825 12 27.977 52.4576 47.952 1.04 0.52 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

36 67 F 10.606 480 12 5 370 A-462 825 12 27.977 52.4576 39.96 0.38 0.19 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

67 F 10.606 480 12 5 370 A-463 825 12 27.977 52.4576 39.96 0.38 0.19 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

73 F 7.423 480 12 5 370 A-464 825 12 27.977 52.4576 39.96 0.27 0.13 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

74 E 9.729 691 12 6 370 A-465 825 12 27.977 52.4576 47.952 0.35 0.17 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

37 68 E 7.330 691 12 6 370 A-466 825 12 27.977 52.4576 47.952 0.26 0.13 1 0 40 240 141· 130.10 168 180 120.744 2016 559.4 ok

69 F 9.773 480 12 5 370 A-467 825 12 27.977 52.4576 39.96 0.35 0.17 1 0 40 200 92.5- 94.54 140 125 91.62 2016 559.4 ok

75 F 5.328 480 12 5 370 A-468 825 12 27.977 52.4576 39.96 0.19 0.10 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

80 E 2.560 691 12 6 370 A-469 825 12 27.977 52.4576 47.952 0.09 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

38 70 E 9.064 691 12 6 370 A-470 825 12 27.977 52.4576 47.952 0.32 0.16 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

71 F 38.943 480 12 5 370 A-471 825 12 27.977 52.4576 39.96 1.39 0.70 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

75 F 5.328 480 12 5 370 A-472 825 12 27.977 52.4576 39.96 0.19 0.10 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

76 E 12.236 691 12 6 370 A-473 825 12 27.977 52.4576 47.952 0.44 0.22 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
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81 F 15.853 480 12 5 370 A-474 825 12 27.977 52.4576 39.96 0.57 0.28 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
82 E 25.157 691 12 6 370 A-475 825 12 27.977 52.4576 47.952 0.90 0.45 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

39 72 E 29.225 691 12 6 370 A-476 825 12 27.977 52.4576 47.952 1.04 0.52 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
73 F 7.423 480 12 5 370 A-477 825 12 27.977 52.4576 39.96 0.27 0.13 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
76 E 12.236 691 12 6 370 A-478 825 12 27.977 52.4576 47.952 0.44 0.22 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
77 F 6.891 480 12 5 370 A-479 825 12 27.977 52.4576 39.96 0.25 0.12 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
83 E 36.034 691 12 6 370 A-480 825 12 27.977 52.457647.952 1.29 0.64 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

40 74 E 9.729 691 12 6 370 A-481 825 12 27.977 52.4576 47.952 0.35 0.17 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
77 F 6.891 480 12 5 370 A-482 825 12 27.977 52.4576 39.96 0.25 0.12 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
84 F 13.284 480 12 5 370 A-483 825 12 27.977 52.4576 39.96 0.47 0.24 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
85 E 21.602 691 12 6 370 A-484 825 12 27.977 52.4576 47.952 0.77 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

41 78 F 3.786 480 12 5 370 A-485 825 12 27.977 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
79 F 3.831 480 12 5 370 A-486 825 12 27.977 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

42 78 F 3.786 480 12 5 370 A-487 825 12 27.977 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
86 F 3.270 480 12 5 370 A-488 825 12 27.977 52.4576 39.96 0.12 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
89 F 6.331 480 12 5 370 A-489 825 12 27.977 52.4576 39.96 0.23 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
90 F 3.543 480 12 5 370 A-490 825 12 27.977 52.4576 39.96 0.13 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

43 79 F 3.831 480 12 5 370 A-491 825 12 27.977 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
86 F 3.270 480 12 5 370 A-492 825 12 27.977 52.4576 39.96 0.12 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
91 F 3.828 480 12 5 370 A-493 825 12 27.977 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

44 80 E 2.560 691 12 6 370 A-494 825 12 27.977 52.4576 47.952 0.09 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
81 F 15.853 480 12 5 370 A-495 825 12 27.977 52.4576 39.96 0.57 0.28 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
87 F 9.681 480 12 5 370 A-496 825 12 27.977 52.4576 39.96 0.35 0.17 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
92 E 12.400 691 12 6 370 A-497 825 12 27.977 52.4576 47.952 0.44 0.22 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

45 82 E 25.157 691 12 6 370 A-498 825 12 27.977 52.4576 47.952 0.90 0.45 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
87 F 9.681 480 12 5 370 A-499 825 12 27.977 52.4576 39.96 0.35 0.17 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
93 F 12.206 480 12 5 370 A-500 825 1':; 27.977 52.4576 39.96 0.44 0.22 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
94 E 18.134 691 12 6 370 A-501 825 1':; 27.977 52.4576 47.952 0.65 0.32 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

46 83 E 36.034 691 12 6 370 A-502 825 12 27.977 52.4576 47.952 1.29 0.64 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
84 F 13.284 480 12 5 370 A-503 825 12 27.977 52.4576 39.96 0.47 0.24 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
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88 F 11.720 480 12 5 370 A-504 825 12 27.977 52.4576 39.96 0.42 0.21 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

95 E 24.089 691 12 6 370 A-505 825 12 27.977 52.4576 47.952 0.86 0.43 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

47 85 E 21.602 691 12 6 370 A-506 825 12 27.977 52.4576 47.952 0.77 0.39 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

88 F 11.720 480 12 5 370 A-507 825 12 27.977 52.4576 39.96 0.42 0.21 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

96 F 14.656 480 12 5 370 A-508 825 12 27.977 52.4576 39.96 0.52 0.26 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

97 E 29.776 691 12 6 370 A-509 825 12 27.977 52.4576 47.952 1.06 0.53 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
48 92 E 12.400 691 12 6 370 A-51 0 825 12 27.977 52.4576 47.952 0.44 0.22 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

93 F 12.206 480 12 5 370 A-511 825 12 27.977 52.4576 39.96 0.44 0.22 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

98 F 10.418 480 12 5 370 A-512 825 12 27.977 52.4576 39.96 0.37 0.19 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
101 E 19.384 691 12 6 370 A-513 825 12 27.977 52.4576 47.952 0.69 0.35 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

49 94 E 18.134 691 12 6 370 A-514 825 12 27.977 52.4576 47.952 0.65 0.32 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

98 F 10.418 480 12 5 370 A-515 825 12 27.977 52.4576 39.96 0.37 0.19 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

102 F 18.470 480 12 5 370 A-516 825 12 27.977 52.4576 39.96 0.66 0.33 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

103 E 3.125 691 12 6 370 A-517 825 12 27.977 52.4576 47.952 0.11 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

50 95 E 24.089 691 12 6 370 A-518 825 12 27.977 52.4576 47.952 0.86 0.43 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

96 F 14.656 480 12 5 370 A-519 825 12 27.977 52.4576 39.96 0.52 0.26 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

99 F 15.705 480 12 5 370 A-520 825 12 27.977 52.4576 39.96 0.56 0.28 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

104 E 16.000 691 12 6 370 A-521 825 12 27.977 52.4576 47.952 0.57 0.29 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

51 89 F 6.331 480 12 5 370 A-522 825 12 27.&77 52.4576 39.96 0.23 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
97 E 29.776 691 12 6 370 A-523 825 12 27.977 52.4576 47.952 1.06 0.53 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

99 F 15.705 480 12 5 370 A-524 825 12 27.S77 52.4576 39.96 0.56 0.28 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

100 F 8.222 480 12 5 370 A-525 825 12 2H77 52.4576 39.96 0.29 0.15 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

105 F 14.704 480 12 5 370 A-526 825 12 27.S77 52.4576 39.96 0.53 0.26 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

106 E 36.529 691 12 6 370 A-527 825 12 27.977 52.4576 47.952 1.31 0.65 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
52 90 F 3.543 480 12 5 370 A-528 825 12 27.977 52.4576 39.96 0.13 0.06 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

91 F 3.828 480 12 5 370 A-529 825 12 27.977 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 cit

100 F 8.222 480 12 5 370 A·530 825 12 27.977 52.4576 39.96 0.29 0.15 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

107 F 16.570 480 12 5 370 A-531 825 12 27.977 52.4576 39.96 0.59 0.30 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

108 F 21.285 480 12 5 370 A-532 825 12 27.977 52.4576 39.96 0.76 0.38 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

53 101 E 19.384 691 12 6 370 A-533 825 12 27.977 52.4576 47.952 0.69 0.35 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
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102 F 18.470 480 12 5 370 A-534 825 12 27.917 52.4576 39.96 0.66 0.33 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

109 F 11.387 480 12 5 370 A-535 825 12 27.917 52.4576 39.96 0.41 0.20 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

114 E 34.384 691 12 6 370 A-536 825 12 27.917 52.4576 47.952 1.23 0.61 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

54 103 E 3.125 691 12 6 370 A-537 825 12 27.917 52.4576 47.952 0.11 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

109 F 11.387 480 12 5 370 A-538 825 12 27.917 52.4576 39.96 0.41 0.20 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

110 E 11.550 691 12 6 370 A-539 825 12 27.917 52.4576 47.952 0.41 0.21 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

115 F 0.709 480 12 5 370 A-540 825 12 27.917 52.4576 39.96 0.03 0.Q1 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

116 E 2.469 691 12 6 370 A-541 825 12 27.977 52.4576 47.952 0.09 0.04 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

55 110 E 11.550 691 12 6 370 A-542 825 12 27.917 . 52.4576 47.952 0.41 0.21 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

111 E 19.454 691 12 6 370 A-543 825 12 27.917 52.4576 47.952 0.70 0.35 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

117 F 18.355 480 12 5 370 A-544 825 12 27.917 52.4576 39.96 0.66 0.33 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

118 F 0.006 480 12 5 370 A-545 825 12 27.917 52.4576 39.96 0.00 0.00 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

119 F 22.072 480 12 5 370 A-546 825 12 27.917 52.4576 39.96 0.79 0.39 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

56 104 E 16.000 691 12 6 370 A-547 825 12 27.917 52.4576 47.952 0.57 0.29 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

105 F 14.704 480 12 5 370 A-548 825 12 27.917 52.4576 39.96 0.53 0.26 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

111 E 19.454 691 12 6 370 A-549 825 12 27.917 52.4576 47.952 0.70 0.35 1 0 40 240 14~ 130.10 168 180 120.744 2016 559.4 ok

112 F 6.100 480 12 5 370 A-550 825 12 27.917 52.4576 39.96 0.22 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

120 E 3.859 691 12 6 370 A-551 825 12 27.917 52.4576 47.952 0.14 0.07 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

57 106 E 36.529 691 12 6 370 A-552 825 12 27.917 52.4576 47.952 1.31 0.65 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

107 F 16.570 480 12 5 370 A-553 825 12 27.977 52.4576 39.96 0.59 0.30 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

112 F 6.100 480 12 5 370 A-554 825 12 27.917 52.4576 39.96 0.22 0.11 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

113 F 4.003 480 12 5 370 A-555 825 12 27.917 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

121 F 5.379 '480 12 5 370 A-556 825 12 27.917 52.4576 39.96 0.19 0.10 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

122 E 26.374 691 12 6 370 A-557 825 12 27.977 52.4576 47.952 0.94 0.47 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

58 108 F 21.285 480 12 5 370 A-558 825 12 27.917 52.4576 39.96 0.76 0.38 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

113 F 4.003 480 12 5 370 A-559 825 12 27.917 52.4576 39.96 0.14 0.07 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

123 F 9.856 480 12 5 370 A-560 825 12 27.917 52.4576 39.96 0.35 0.18 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

124 F 30.204 480 12 5 370 A-561 825 12 27.917 52.4576 39.96 1.08 0.54 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

59 114 E 34.384 691 12 6 370 A-562 825 12 27.977 52.4576 47.952 1.23 0.61 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

115 F 0.709 480 12 5 370 A-563 825 12 27.917 52.4576 39.96 0.03 0.01 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok
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125 F 0.868 480 12 5 370 A-564 825 12 27.977 52.4576 39.96 0.D3 0.02 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

130 E 35.016 691 12 6 370 A-565 825 12 27.977 52.4576 47.952 1.25 0.63 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

60 116 E 2.469 691 12 6 370 A-566 825 12 27.977 52.4576 47.952 0.09 0.04 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

117 F 18.355 480 12 5 370 A-567 825 12 27.977 52.4576 39.96 0.66 0.33 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

125 F 0.868 480 12 5 370 A-568 825 12 27.977 52.4576 39.96 0.03 0.02 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

126 E 3.357 691 12 6 370 A-569 825 12 27.977 52.4576 47.952 0.12 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

131 F 31.520 480 12 5 370 A-570 825 12 27.977 !i2.4576. 39.96 1.13 0.56 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

132 E 10.588 691 12 6 370 A-571 825 12 27.977 ~2.4576 47.952 0.38 0.19 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

61 118 F 0.006 480 12 5 370 A-572 825 12 27.977 52.4576 39.96 0.00 0.00 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

126 E 3.357 691 12 6 370 A-573 825 12 27.977 52.4576 47.952 0.12 0.06 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

127 E 2.893 691 12 6 370 A-574 825 12 27.977 52.4576 47.952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

62 119 F 22.072 480 12 5 370 A-575 825 12 27.977 52.4576 39.96 0.79 0.39 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

120 E 3.859 691 12 6 370 A-576 825 12 27.977 52.4576 47.952 0.14 0.07 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

121 F 5.379 480 12 5 370 A-577 825 12 27.977 52.4576 39.96 0.19 0.10 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

127 E 2.893 691 12 6 370 A-578 825 12 27.977 52.4576 47.952 0.10 0.05 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

128 F 16.181 480 12 5 370 A-579 825 12 27.977 52.4516 39.96 0.58 0.29 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

133 E 11.312 691 12 6 370 A-580 825 12 27.977 52.4576 47.952 0.40 0.20 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

63 122 E 26.374 691 12 6 370 A-581 825 12 27.977 52.4576 47.952 0.94 0.47 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

123 F 9.856 480 12 5 370 A-582 825 12 27.977 52.4576 39.96 0.35 0.18 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

128 F 16.181 480 12 5 370 A-583 825 12 27.977 52.4576 39.96 0.58 0.29 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

129 F 4.730 480 12 5 370 A-584 825 12 27.977 52.4576 39.96 0.17 0.08 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

134 F 24.407· 480 12 5 370 A-585 825 12 27.977 52.4576 39.96 0.87 0.44 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

135 E 39.448 691 12 6 370 A-586 825 12 27.977 52.4576 47.952 1.41 0.70 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

64 124 F 30.204 480 12 5 370 A-587 825 12 27.977 52.4576 39.96 1.08 0.54 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

129 F 4.730 480 12 5 370 A-588 825 12 27.977 52.4576 39.96 0.17 0.08 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

136 F 10.793 480 12 5 370 A-589 825 12 27.977 52.4576 39.96 0.39 0.19 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

137 F 39.941 480 12 5 370 A-590 825 12 27.977 52.4576 39.96 1.43 0.71 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

65 130 E 35.016 691 12 6 370 A-591 825 12 27.977 52.4576 47.952 1.25 0.63 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok

131 F 31.520 480 12 5 370 A-592 825 12 27.977 52.4576 39.96 1.13 0.56 1 0 40 200 92.5 94.54 140 125 91.62 2016 559.4 ok

66 132 E 10.588 691 12 6 370 A-593 825 12 27.977 52.4576 47.952 0.38 0.19 1 0 40 240 141 130.10 168 180 120.744 2016 559.4 ok
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Joinl Btg IP1 Nu Ag tp

(kN) (mm2 (mm

[1] I [2) [3) [41 [5] [6] [7] 1:[8] .

671133 E 11.312 691 12 6 370 A-597

134 F 24.407 480 12 5 370 A-598

681135 E 39.448 691 12 6 370 A-599

136 F 10.793 480 12 5 370 A-600

691137 F 39.941 480 12 5 370 A-601

Keterangan:

[1] Tltik buhul

[2] Nomer batang

[3] Prolil terpasang

[4] Nu =gaya batang

[5] Ag = Iuas penampang profil (mm"2)

[6] tp =tebal pelat buhul

[7] tf = tebal profil

[8] Fu p = tegangan putus minimum baja prolil

[9] Mutu baut

[10] Fu b =tegangan tank putus baut

[11] d = diameter baut

[12]4>Rn geser =0,15.0,4.Fub.Ab (kuat geser rencana baut)

[13]4>Rn tarik = O,75.0,15.Fub.Ab (kuat tank rencana baut)

[14] 4>Rn tumpu =2,4.0,15.db.tp.Fu (kuat tumpu rencana baut)

[15] n =jumlah Daut

[16] n/2

[17] np = baut terpasang

[18] s =jarak antar baut

27.917 52.4576 47.952 0.40

27.977 52.4576 39.96 0.87

27.917 52.4576 47.952 1.41

27.977 52.4576 39.96 0.39

27.977 52.4576 39.96 1.43

0 40 240 141 130.10 168 180 120.744 2016 559.4

0 40 200 92.5 94.54 140 125 91.62 2016 559.4

0 40 240 141 130.10 168 180 120.744 2016 559.4

0 40 200 92.5 94.54 140 125 91.62 2016 559.4

0 40 200 92.5 94.54 140 125 91.62 2016 559.4

[19] s' =jarak IUbang baut dengan tepi pelat profil

[20] Avg = Iuas bruto pelelehan geser

[21] Ant = luas bersih retakan tank

[22] Cl>Tn1 =kekuatan nominal tarik pelat profil pelelehan geser-retakan tarik

[23] Ans = luas bersih retakan geser

[24] Atg =luas kotor pelelehan tank

[25] 4>Tn2 =kekuatan nominal tank pelat profil retakan geser-pelelehan tarik

[26] An = luas netto profil

[27] 4>Nn = kuat tarik profil

[28] Nu s CI> Nn ; profil aman dipakai

,



Tabel I 5.1 Penulangan Pelat Lantai
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1.270 Ix=lx 48.80 11.4 5.520 a.90C 120 19 101 4.102 290.5583 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

arah-y I 4.0001 1.270 Iy 38 11.4 4.298 5.3730~ 120 27 93 3.463 245.2958 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

ty -38 11.4 -4.298 -5.37 120 19 101 3.179 225.1792 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

L2 larah-x\3.250/ 1.231 Ix=lx 47.24 11.4 5.688 7.11C 120 19 101 4.230 299.625 300 .168 P8- 150 334.9333 168 168.2143 P6-150 188.4

arah-y I4.000 1.231 Iy 38 11.4 4.576 5.72C 120 27 93 3.691 261.4458 300 168 P8- 150 334.9333 168 168.2143 P6- 150 188.4

ty -38 11.4 -4.576 -S.72( 120 19 101 3.388 239.9833 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

L3 Iarah-x I 3.150 1.905 Ix=lx 61.05 11.4 6.306 8.63. 120 19 101 5.159 365.4292 300 168 P8· 150 334.9333 168 168.2143 P6-150 188.4

arah-y \6.000 1.905 Iy 35 11.4 3.959 4.94~ 120 27 93 3.185 225.6042 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

ty -35 11.4 -3.959 -4.948! 120 19 101 2.925 207.1875 300 168 P8- 150 334.9333 168 168.2143 P6- 150 188.4

L4 Iarah-x I 3.250 1.846 Ix=lx 60.46 11.4 7.280 !i.10e 120 19 101 5.447 385.8292 300 168 P8- 150 334.09333 168 168.2143 P6-150 188.4

arah-y 16.000 1.846 Iy 35 11.4 4.214 5.2680 120 27 93 3.394 240.4083 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

ty -35 11.4 -4.214 -5.26! 120 19 101 3.116 220.7167 300 168 P8· 150 334.9333 168 168.2143 P6- 150 188.4

L5 larah-x I 3.150 2.222 Ix=lx 62.22 11.4 7.038 8.79E 120 19 101 5.261 372.6542 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

arah-y I7.000 2.222 Iy 34 11.4 3.B46 4.80 120 27 93 3.092 219.0167 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4
ty -34 11.4 -3.84596 -4.807' 120 19 101 2.840 201.1667 300 168 P8· 150 334.9333 168 168.2143 P6- 150 188.4

L6 larah-x 3.250 2.154 Ix=lx 62 11.4 7.466 9.3319 120 19 101 5.590 395.9583 300 168 P8-150 334.9333 168 168.2143 P6-150 188.4

arah-y 7.000 2.1541y 34 11.4 4.094 5.1H 120 27 93 3.296 233.4667 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

ty -34 11.4 -4.09403 -5.11n 120 19 101 3.026 214.3417 300 168 P8- 150 334.9333 168 168.2143 P6·150 188.4

L7 larah-x 3.000 . 1.083 Ix=lx 40.98 11.4 4205 5.2!X 120 19 101 3.109 220.2208 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

arah-y 3.250 1.083 Iy 36.83 11.4 3.779 1..7Z 120 27 93 3.037 215.1208 300 168 P8-150 334.9333 168 168.2143 P6-150 188.4

ty -36.83 11.4 -3.779 -4.723- 120 19 101 2.789 197.5542 300 168 P8- 150 334.9333 168 168.2143 P6· 150 188.4

L8 Iarah-x I 3.150 1.444 Ix=lx 53.32 11.4 6.031 7.5392 120 19 101 4.491 318.1125 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

arah-y I4.550 1.444 Iy 37.44 11.4 4235 57-938 120 27 93 3.411 241.6125 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

ty -37.44 11.4 -4.235 -5.293 120 19 101 3.132 221.85· 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

L9 Iarah-x 3.150 1.111 Ix=lx 42.44 11.4 4801 6.001 120 19 101 3.558 252.025 300 168 P8-150 334.9333 168 168.2143 P6-150 188.4

arah-yI3.500 1.1111y 37.11 11.4 4.198 52471 120 27 93 3.380 239.4167 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4
ty -37.11 11.4 -4198 -5.247 120 19 101 3.104 219.8667 300 168 P8- 150 334.9333 168 168.2143 P6- 150 188.4

"'--._~-- ~- --~.~~-~-~~.~----~-<-<.~._~~--~~- .~Jm
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Iarah-x I 3.150I 1.850 Ix=tx 60.5 11.4 6.844 8.554 120 19 101 5.111 362.0292 300 168 P8- 150 334.9333 168 168.2143 P6- 150 188.4

L10 larah-yI5.827l 1.8501y 35 11.4 3.959 4.949 120 27 93 3.185 225.6042 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

ty -35.00 11.4 -3.959 -4.94!38 120 13 101 2.925 207.1875 300 168 P8- 150 334.9333 168 168.2143 P6-150 188.4

L11 larah-X I 3.1501 1.428 Ix=tx 53.86 11.4 6.092 7.515 120 19 101 4.537 321.3708 300 168 P8- 150 334.9333 168 168.2143 P6- 150 188.4

arah-y 14.5001 1.428 ty 37.28 11.4 4.217 5.271 120 27 93 3.396 240.55 300 168 P8- 150 334.9333 168 168.2143 P6- 150 188.4

ty -37.28 11.4 -4.217 -5.2712 120 1'3 101 3.118 220.8583 300 168 P8- 150 334.9333 168 168.2143 P6- 150 188.4

Keterangan Tabel 5.1 :

(1] Pelat yang ditinjau

[2] Arah tinjauan petat: arah-x dan arah-y

[3] L = bentang petat menurut arah-x dan arah-y

[4] LylLx

[5] Letak tulangan: I = lapangan, t = tumpuan

[6] c = koefisien momen tergantung kondisi tumpuan LylLx

(ketentuan PSI 1971, tumpuan terjepit elastis)

17] wu = berat merata terfaktor

[8] Mu = O,001.c.wu.LxA 2

[10] h =tebal pelat

[11] d' = Pb + 1f2.P (untuk Ix.tx, dan ty)

d' = Pb + P +1f2.P (untuk Iy)

dengan Pb = 15 mm, P = 8 mm

[12] d =h - d'

[13] a didapat dan persamaan

(MuIO,8) = 0,85.fc.b.a.[d - (af2)]

dengan fc = 20 Mpa, b = 1000 mm

[14] As perlu =(0,85.fc.b.a)lfy

dengan fy = 240 Mpa

[15] A s,m;n =O,0025.b.h

[16] S perlu = (P A2.1T.0,25.b )/A s perlu

[17] Tulangan pokok terpakai

[18] A s paka; = [(P A2.1T.0,25.b )/S paka; > As perlu

P =8mm

[19] As perlu bag; = 0,0014.b.h

[20] S perlu bagi = [(P A 2.1T.O,25.b )/As perlu

P =6mm

[21] Tulangan bagi terpakai

[22] As bag; paka; = [(P A2.1T.0,25.b )/S paka; > As perlu

N
o
\0
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5.2 Marnen Rencana Salak Anak

tumpuan 1.074375 0.8535445 2.6549212 ILanta~ Arahlapangan -1.323195 -1.051221 -3.2697876 I BAk

tumpuan -8.515907 -6.765518 -21.0439172

tumpuan -13.18272 -10.37106 -32.41296 ILanta~ ArahZ lapangan 18.79381 14.4362 45.650492 I BAj

2 tumpuan -21.33469 -16.24946 -51.600764

3 tumpuan -12.50592 -9.515484 -30.2318784 ILantai~ Arah3 lapangan -8.92654 -7.035306 -21.9683376 I BAi

3 tumpuan -46.31001 -35.65757 -112.624124

4 tumpuan -46.31001 -35.65757 -112.624124 ILanta~ Arah4 lapangan 38.99244 30.10142 94.9532 J BAg

4 tumpuan -61.46892 -48.06483 -150.666432

5 tumpuan -61.46892 -48.06483 -150.666432 ILantai~ Arah5 lapangan 21.24365 17.07329 52.809644 I BAd

5 tumpuan -29.6163 -20.76659 -68.766104

6 tumpuan -29.6163 -20.76659 -68.766104 ILanta~ Arah6 lapangan 8.258691 3.597102 15.6657924 I BAo

6 tumpuan -33.37584 -23.52821 -77.696144

7 tumpuan -33.37584 -23.52821 -77.696144 ILantai~ Arah7 lapangan 25.07584 19.88828 61.912256 I BAd

7 tumpuan -50:045 -39.67323 -123.531168

8 tumpuan -50.045 -39.67323 -123.531168 ILantai~ Arah8 lapangan 25.07584 19.88828 61.912256 I BAd

8 tumpuan -33.37584 -23.52821 -77.696144

9 tumpuan -33.37584 -23.52821 -77.696144 ILantai~ Arah9 lapangan 8.258691 3.597102 15.6657924 I BAo

9 tumpuan -29.6163 -20.76659 -68.766104

10 tumpuan -29.6163 -20.76659 -68.766104 ILantai~ Arah10 lapangan 21.24365 17.07329 52.809644 I BAd

10 tumpuan -61.46892 -48.06483 -160.666432

11 tumpuan -61.46892 -48.06483 -150.666432 ILanta~ Arah11 lapangan 38.99244 30.10142 94.9532 I . BAg

11 tumpuan -46.31001 -35.65757 -112.624124

12 tumpuan -46.31001 -35.65757 ~112.624124 ILanta~ Arah12 lapangan -8.92654 -7.035306 -21.9683376 I BAi

12 tumpuan -12.50592 -9.515484 -30.2318784

13 tumpuan -21.33469 -16.24946 -51.600764 ILantai~ Arah13 lapangan 18.79381 14.4362 45.650492 I BAj

13 tumpuan -13.18272 -10.37106 -32.41296

15 tumpuan -8.515907 -6.765518 -21.0439172 ILanta~ Arah15 lapangan -1.323195 -1.051221 -3.2697876 I BAk

15 tumpuan 1.074375 0.8535445 2.6549212

1 tumpuan 2.532855 2.022504 6.2754324 ILantai~ Arah1 lapangan -1.207064 -0.9638501 -2.99063696 I BAI

1 tumpuan -12.42682 -9.922914 -30.7888464

2 tumpuan -13.70016 -10.49129 -33.226256 ILanta~ Arah2 lapangan -1.180625 -1.755906 -4.2261996 I BAm

2 tumpuan 8.014096 6.979478 20.78408

210
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tumpuan 3.213112 2.63726 8.0753504 ILantai~ Arahlapangan -14.40473 -9.630913 -32.6951368 BAn

tumpuan -33.21714 -21.89909 -74.899112

tumpuan -33.21714 -21.89909 -74.899112 ILantai~ Arahlapangan 22.82902 15.08238 51.526632 I BAt

tumpuan -33.36414 -21.84041 -74.981624

tumpuan -33.36414 -21.84041 -74.981624

lapangan 9.526753 6.073938 21.1504044 BAc ILanta~ Arah

tumpuan -28.45089 -18.78772 -64.20142

tumpuan -28.45089 -18.78772 -64.20142 ILantai~ Arahlapangan 18.95302 12.73689 43.122648 I BAc

tumpuan -14.51161 -8.514506 -31.0371416

r tumpuan -14.51161 -8.514506 -31.0371416

r lapangan -16.4793 -12.99646 -40.569496 BAh ILantai~ Arah

7 tumpuan -34.15736 -26.38167 -83.199504

9 tumpuan -34.15736 -26.38167 -83.199504

8 lapangan 33.9834 26.39883 83.018208 BAe ILantai~ Arah

8 tumpuan -34.15736 -26.38167 -83.199504

9 tumpuan -34.15736 -26.38167 -83.199504

9 lapangan -16.4793 -12.99646 -40.569496 BAh ILantai~ Arah

9 tumpuan -14.51161 -8.514506 -31.0371416

10 tumpuan -14.51161 . -8.514506 -31.0371416 ILanta~ Arah10 lapangan 18.95302 12.73689 43.122648 BAc

10 tumpuan -28.45089 -18.78772 -64.20142

11 tumpuan -28.45089 -18.78772 -64.20142

11 lapangan 9.526753 6.073938 21.1504044 BAc ILantai~ Arah

11 tumpuan -33.36414 -21.84041 -74.981624

12 tumpuan -33.36414 -21.84041 -74.981624 ILanta~ Arah12 lapangan 22.82902 15.08238 51.526632 BAt

12 tumpuan -33.21714 -21.89909 -74.899112

13 tumpuan -33.21714 -21.89909 -74.899112 ILanta~ Arah13 lapangan -14.40473 -9.630913 -32.6951368 BAn

13 tumpuan 3.213112 2.63726 8.0753504

14 tumpuan 8.014096 6.979478 20.78408

14 lapangan -1.180625 -1.755906 -4.2261996 BAm ILanta~ Arah

14 tumpuan -13.70016 -10.49129 -33.226256

15 tumpuan -12.42682 -9.922914 -30.7888464

15 lapangan -1.207064 -0.9638501 -2.99063696 BAI
Lantai 1 Arah

A

1:1

15 tumpuan 2.532855 2.022504 6.2754324

1 tumpuan 1.074375 0.8535445 2.6549212

BAk
Lantai 1 Arah

1 fapangan -1.323195 -1.051221 -3.2697876 B II
1 tumpuan -8.515907 -6.765518 -21.0439172

2 tumpuan -11.97084 -9.42976p -29.4526368

2 lapangan 16.4647 12.62713 39.961048 BAj ILantai~ Arah

2 tumpuan -27.20479 -20.8089 -65.939988

3 tumpuan -17.4791 -13.37827 -42.380152

3 lapangan 3.656288 2.738048 8.7684224 BAi ILantai~ Arah

3 tumpuan -16.17116 -12.24809 -39.002336



tumpuan -16.17116

lapangan I 11.8909

tumpuan I -13.3366

tumpuan I -13.3366

lapangan I 1.251676

tumpuan I -37.44962

tumpuan I ·37.44962

lapangan I 30.49673

tumpuan I -35.12946

tumpuan I -35.12946

lapangan I 4.625306

tumpuan I -35.12946

I I tumpuan I -35.12946

I I lapangan I 30.49673

I I tumpuan . I -37.44962

l I tumpuan I -37.44962

l I lapangan I 1.251676

l I tumpuan I -13.3366

o I tumpuan I -13.3366

o I lapangan I 11 .8909

o I tumpuan I -16.17116

1 I tumpuan I -16.17116

1 I lapangan I 3.656288

1 I tumpuan I -17.4791

3 I tumpuan I -27.20479

3 I lapangan I 16.4647

3 I tumpuan I -11.97084

4 I tumpuan I -8.515907

8:=lllflAnOlln ± -1.323195
4Ympusn-- ---t-.Ol-43Z5-

tumpuan I '1102858

lapangan I -1.358275

tumpuan I -8.741674

-12.24809

9.034966

-9.661982

-9.661982

0.4663881

-29.38524

-29.38524

24.28541

-25.02194

-25.02194

0.7225634

-25.02194

-25.02194

24.28541

-29.38524

-29.38524

0.4663881

-9.661982

-9.661982

9.034966

-12.24809

-12.24809

2.738048

-13.37827

-20.8089

12.62713

-9.429768

-6.765518

-1.051221
n

0.8806411

-1.084593

-6.980296

-39.002336

28.7250256

-31.4630912

-31.4630912

2.24823216

-91.955928

-91.955928

75.452732

-82.190456

-82.190456

6.70646864

-82.190456

-82.190456

75.452732

-91.955928

-91.955928

2.24823216

-31.4630912

-31.4630912

28.7250256

-39.002336

-39.002336

8.7684224

-42.380152

-65.939988

39.961048

-29.4526368

-21.0439172

-3.2697876-_._--
")

2.73245536

-3.3652788

-21 .6584824

BAb

BAb

BAd

BAo

BAd

BAb

BAb

BAi

BAj

BAk

BAI

Lantai 1 Arah
B

Lantai 1 Arah
B

Lantai 1 Arah
B

Lantai 1 Arah
B

Lantai 1 Arah
B

Lanta; 1 Arah
B

Lantai 1 Arah
B

Lantai 1 Arah
B

Lantai 1 Arah
B

Lanta; 1 Arah
B

Lanllli 1AI all
B
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2

2

2

3

3

3

4

4

4

5

5

5

6

6

6

tumpuan I -8.592197

lapangan I -1.651?29

tumpuan I 3.498074

tumpuan I 1.984597

lapangan I -2.796991

tumpuan . I -8.773151

tumpuan I -8.773151

lapangan I 6.951261

tumpuan I -9.925895

tumpuan , -9.925895

lapangan I 2.933375

tumpuan I -16.80892

tumpuan I -16.80892

lapangan I 12.01056

tumpuan I -40.03849

-6.761176

-1.795382

3.170412

1.789976

-1.781062

-5.352099

-5.352099

4.275456

-6.37699

-6.37699

2.084746

-9.733518

-9.733518

6.673668

-29.69514

-21.128518

-4.854086

9.270348

5.245478

-6.2060884

-19.0911396

-19.0911396

15.1822428

-22.114258

-22.114258

6.8556436

-35.7443328

-35.7443328

25.0905408

-95.558412

BAm

BAn

BAa

BAa

BAc

Lantai 1 Arah
B

Lantai 1 Arah
B

Lanta; 1 Arah
B

Lantai 1 Arah
B

Lantai 1 Arah
B
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7 tumpuan -40.03849 -29.69514 -95.558412
Lantai 1 Arah

7 lapangan 28.10227 23.08535 70.659284 BA e B

7 tumpuan -40.03849 -29.69514 -95.558412

8 tumpuan -40.03849 -29.69514 -95.558412
Lantai 1 Arah

8 lapangan 12.01056 6.673668 25.0905408 BA C B

8 tumpuan -16.80892 -9.733518 -35.7443328

9 tumpuan -16.80892 -9.733518 -35.7443328
Lantai 1 Arah

9 lapangan 2.933375 2.084746 6.8556436 £A &- B

9 tumpuan -9.925895 -6.37699 -22.114258

10 tumpuan -9.925895 -6.37699 -22.114258
Lantai 1 Arah

10 lapangan 6.961261 4.275456 15.1822428 BA a B

10 tumpuan -8.773151 -5.352099 -19.0911396

11 tumpuan -8.773151 -5.352099 -19.0911396
Lantai 1 Arah

11 lapangan -2.796991 -1.781062 -6.2060884 BA n B

11 tumpuan 1.984597 1.789976 5.245478

12 tumpuan 3.498074 3.170412 9.270348
Lantai 1 Arah

12 lapangan -1.651229 -1.795382 -4.854086 BAm B

12 tumpuan -8.592197 -6.761176 -21.128518

13 tumpuan -8.741674 -6.980296 -21.6584824
Lantai 1 Arah

13 lapangan -1.358275 -1.084593 -3.3652788 BA I B

13 tumpuan 1.1 02858 0.8806411 2.73245536

1 tumpuan 1.074375 0.8535445 2.6549212
Lantai 2 Arah

1 lapangan -1.323195 -1.051221 -3.2697876 BAk A

1 tumpuan -8.515907 -6.765518 -21.0439172

2 tumpuan -11 .92245 -9.170625 -28.97994
. Lantai 2 Arah

2 lapangan 11.51605 7.504266 25.8260856 BAJ A

2 tumpuan -8.016567 -3.564858 -15.3236532

3 tumpuan -4.038523 -1.450949 -7.167746
. Lantai 2 Arah

3 lapangan -12.22411 -10.1753 -30.949412 BA I A

3 tumpuan -45.04426 -34.45234 -109.176856

4 tumpuan -45.04426 -34:452.34 :ru9;116856
.. Lantai 2 Arah

4 lapangan 39.69644 30.17181 96.8701524 SA 9 A

4 tumpuan -61.32666 -47.92928 -150.27884

5 tumpulln <61.32666 -47.92928 -150.27884
Lanlai 2 Arah

5 lapangan 20.26412 16.14042 50.141616 SAo A

5 tumpuan -31.71763 -22.76788 -74.489764

6 tumpuan -31.71763 -22.76788 -74.489764
Lantai 2 Arah

6 lapangan 11.38015 6.569942 24.1680872 SA 0 A

6 tumpuan -25.03159 -15.58123 -54.967876

7 tumpuan -25.03159 -15.58123 -54.967876
Lantai 2 Arah

7 lapangan 13.623 8.980725 30.71676 SA 0 A

7 tumpuan -27.23193 -17.94632 -61.392428

8 tumpuan -27.23193 -17.94632 -61 .392428
Lantai 2 Arah

8 lapangan 13.623 8.980725 30.71676 SA 0 A

8 tumpuan -25.03159 -15.58123 -54.967876

9 tumpuan -25.03159 -15.58123 -54.967876
Lanta; 2 Arah

9 lapangan 11.38015 6.569942 24.1680872 SA 0 A

9 tumpuan -31.71763 -22.76788 -74.489764
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10 tumpuan -31.71763 -22.76788 -74.489764

10 lapangan 20.26412 16.14042 50.141616 BAo
Lantai 2 Arah

A
10 tumpuan -61.32666 -47.92928 -150.27884

11 tumpuan -61.32666 -47.92928 . -150.27884

11 lapangan 39.69644 30.77181 96.870624 BAg
Lantai 2 Arah

A
11 tumpuan -45.04426 -34.45234 -109.176856

12 tumpuan -45.04426 -34.45234 -1 09.176856

12 lapangan -12.22411 -10.1753 -30.949412 BAi
Lantai 2 Arah

A
12 tumpuan -4.038523 -1.450949 -7.167746

13 tumpuan -8.016567 -3.564858 -15.3236532

13 lapangan 11.51605 7.504266 25.8260856 BAj
Lantai 2 Arah

A
,

13 tumpuan -11.92245 -9.170625 -28.97994 '''I'
15 tumpuan -8.515907 -6.765518 -21.0439172

15 lapangan -1.323195 -1.051221 -3.2697876 BAk
Lantai 2 Arah

A
15 tumpuan 1.074375 0.8535445 2.6549212

1 tumpuan 1.074375 0.8535445 2.6549212 ILantai 2 Arah
1 lapangan -1.323195 -1.051221 -3.2697876 BAI

B
1 tumpuan -8.515907 -6.765518 -21.0439172

2 tumpuan -10.55596 -8.082091 -25.5984976 :
2 lapangan 8.889804 5.412219 19.3273152 BAm

Lantai 2 Arah
B

2 tumpuan -14.63556 -8.837483 -31 .7026448

3 tumpuan -9.646173 -5.917951 -21.0441292

3 lapangan 1.963997 1.12681 4.1596924 BAn
Lantai 2 Arah

B
3 tumpuan -11.0604 -7.381121 -25.0822736

4 tumpuan -11.0604 -7.381121 -25.0822736

4 lapangan 8.649572 5.947983 19.8962592 BAb
Lantai 2 Arah

B
4 tumpuan -3.942019 -0.7149123 -5.87428248

5 tumpuan -3.942019 -0.7149123 -5.87428248

5 lapangan -5.006709 -5.493827 -14.798174 BAb
Lantai 2 Arah

B
5 tumpuan -38.37297 -30:264/4 -l:I4.411140

6 tumpuan -38.37297 -30.26474 -94.471148

6 lapangan 35.52607 29.07525 89.151684 BAd
Lantai 2 Arah

B
6 tumpuan 24.14743 -14.66276 62,277316

7 tumpuan -24.14743 -14.56275 -52.277316

7 lapangan -11.42416 -14.56275 -37.009392 BAb
Lantai 2 Arah

B
7 tumpuan -24.14743 -14.56275 -52.277316

8 tumpuan -24.14743 -14.56275 -52.277316

8 lapangan 35.52607 29.07525 89.151684 BAd
Lantai 2 Arah

B
8 tumpuan -38.37297 -30.26474 -94.471148

,

9 tumpuan -38.37297 -30.26474 -94.471148

9 lapangan -5.006709 -5.493827 -14.798174 BAb
Lantai 2 Arah

B
9 tumpuan -3.942019 -0.7149123 -5.87428248

10 tumpuan -3.942019 -0.7149123 -5.87428248

10 lapangan 8.649572 5.947983 19.8962592 BAb
Lantai 2 Arah

B
10 tumpuan -11.0604 -7.381121 -25.0822736

11 tumpuan -11.0604 -7.381121 -25.0822736

11 lapangan 1.963997 1.12681 4.1596924 BAn
Lantai 2 Arah

B
11 tumpuan -9.646173 -5.917951 -21.0441292
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13 tumpuan -14.63556 -8.837483 -31.7026448

13 lapangan 8.889804 5.412219 19.3273152 I BAm ILantai; Arah

13 tumpuan· -10.55596 -8.082091 -25.5984976

14 tumpuan -8.515907 -6.765518 -21.0439172

14 lapangan -1.323195 -1.051221 -3.2697876 I BAI ILantai; Arah

14 tumpuan 1.074375 0.8535445 2.6549212

1 tumpuan -62.46747 -49.06281 -153.46146

1 lapangan 33.38087 24.53141 79.3073 1 BA TA I Arah B

1 tumpuan -66.78031 -49.06281 -158.636868

1 tumpuan -65.06801 -45.86179 -151.460476

1 lapangan 33.0843 22.9309 76.3906 I BA TB I Arah B

1 tumpuan -65.34919 -45.86179 -151.797892

1 tumpuan -70.30827 -55.66085 -173.427284

1 lapangan 37.65913 27.83043 89.719644 1 BA TC I ArahA

1 tumpuan -75.33992 -55.66085 -179.465264

1 tumpuan -44.23642 -27.92192 -97.758776

1 lapangan 22.47132 13.96096 49.30312 1 BA TO J ArahA

1 tumpuan -44.41685 -27.92192 -97.975292

1 tumpuan -32.15526 -19.02474 -69.025896

1 lapangan 16.30012 9.51237 34.779936 I BA TE I ArahA

1 tumpuan -32.26894 -19.02474 -69.162312

1 tumpuan -27.61669 -15.38318 -57.753116

1 lapangan 13.98497 7.691591 29.0885096 I BA TF I Arah B

1 tumpuan -27.70694 -15.38318 -57.861416

1 tumpuan -27.18858 -16.40708 -58.877624

1 lapangan 14.28346 8.203542 30.2658192 I BA TG I ArahA

1 tumpuan -28.57288 ·16.40708 -60.538784

~rangan Tabel 5.2 :

Ilomor elemen balok

_etak momen I
\IlO =momen akibat beban mati (kNm) I
\ilL =momen akibat beban hidup (kNm) !
\Ilu =1,2MO + 1,6ML Iripe balok anak yang dltinjau

.etak balok anak

!

i:

~
i

Ii
r

~
Ii
(L

I
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0 2.842171 E-14 0 3.41061E-14

0.5303301 9.041805 7.183321 22.3434796 I BAk ILantaj~ Arah

1.06066 18.08361 14.36664 44.686956

0 -30.75126 -23.75593 -74.911

1:;- 2 2.212236 1.842473 1.328611 4.3367452 I BAj . ILantai~ Arah

2 4.424471 34.43621 26.41315 83.584492

3 0 -14.0378 , -10.52007 -33.677472 ILanta~ Arah
..."'" 3 1.714 9.861169 7.626048 24.0350796 I BAi

i'~: ,;> .3 3.428 33.76014 25.77217 81.74764
., .,. 0 -50.90981 -39.34903 -124.05022
I , 4 I ILanta~ Arah

11': 3.5 2.165559 1.772465 5.4346148 BAg

4 7 55.24093 42.89397 134.919468
I'-

5 0 -49.83295 -38.87571 -122.000676
"
V' 5 3 -5.308769 -4.549707 -13.650054 I BAd ILantai~ Arah
Ir
I' 5 6 39.21541 29.77629 94.700556
16

6 0 -25.87659 -16.70273 -57.776276
ii: 6 3 0.62659 0.4602705 1.4883408 I BAo ILanta~ Arah
1"
I' 6 6 27.12977 17.62327 60.752956

7 0 -41.74598 -31.63516 -100.711432

r 7 3 2.778193 2.690837 7.6391708 I BAd ILanta~ Arah

7 6 47.30237 37.01684 115.989788

I; 8 0 -47.30237 -37.01684 -115.989788
;8 3 -2.778193 -2.690837 -7.6391708 I BAd ILanta~ Arah

'fI
,I 8 6 41.74598 31.63516 100.711432

I,' _ 9 0 -27.12977 -17.62327 -60.752956

9 3 -0.62659 -0.4602705 -1.4883408 I BAo ILanta~ Aroh

9 6 25.87659 16.70273 57.776276

10 0 -39.21541 -29.77629 -94.700566

" I 10 3 5.308769 4.549707 13.650054 I BAd ILanta~ Arah

~ 10 6 49.83295 38.87571 122.000676
'1,,- .

11 0 -55.24093 -42.89397 -134.919~68 I ILairta~ Arah11 3.5 -2.165559 -1.772465 -5.4346148 I BAg

11 7 50.90981 39.34903 124.05022

12 0 -33.76014 -25.77217 -81.74764 ILantai~ Arah12 1.714 -9.861169 • -7.626048 -24.0350796 I BAi

12 3.428 14.0378 10.52007 33.677472

13 o . -34.43621 -26.41315 -83.584492
I,

-1.842473 -1.328611 I BAj ILantai~ Arah" 13 2.212236 -4.3367452

13 4.424471 30.75126 23.75593 74.911

15 0 -18.08361 -14.36664 -44.686956

15 0.5303301 -9.041805 -7.183321 -22.3434796 I BAk ILantai~ Arah

15 1.06066 -6.543052E-15 -1.24371 E-14 -2.7751E-14

1 0 1.421085E-14 5.329071E-15 2.55795E-14

1 0.6537471 11.44148 9.136115 28.34756 I BAI ILantai~ Arah

1 1.307494 22.88297 18.27223 56.695132

2 0 -13.07811 -8.055472 -28.5824872

2 1.084404 -10.01208 -8.055472 -24.9032512 I BAm ILantai~ Arah

2 2.168807 -6.946041 -8.055472 -21 .2240044

r-
,.:..4.-. .... _'

----;'-------
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3 0 26.18546 18.87411 61.621128

0.65 28.02327 18.87411 BAn
Lantai 1 Arah

3 63.8265 A
3 1.3 29.86107 18.87411 66.03186

4 0 -32.04737 -21.12388 -72.255052

3.5 2.100008E-02 -8.382878E-03 0.011787491 BAt
Lantai 1 Arah

4 A
4 7 32.08937 21.10712 72.278636

5 0 -27.77505 -18.10078 -62.291308

3 -0.8188748 -0.5087811 -1 .79669952 BAc
Lantai 1 Arah

5 A
5 6 26.1373 17.08322 58.697912

6 0 -29.27939 -19.3042 -66.021988
-2.323213 -1.712202 BAc

Lantai 1 Arah
6 3 -5.5273788 A
6 6 24.63296 15.8798 54.967232

7 0 -3.925004 2.022043E-02 -4.677652112

1.5 6.548584 5.95572 BAh
Lantai 1 Arah

7 17.3874528 A
7 3 17.02217 11.89122 39.452556

8 0 -45.42718 -35.187 -110.811816

-2.708944E-14 -7.105427E-15 BAe
Lantai 1 Arah

8 3 -4.3876E-14 A
8 6 45.42718 35.187 110.811816

9 0 -17.02217 -11.89122 -39.452556
1.5 -6.548584 -5.95572 •. -'BAh Lantai 1 Arah

9 -17.3874528 A
9

., 3.925004 -2.022043E-02 4.677652112"
10 0 -24.63296 -15.8798 -54.967232

2.323213 1.712202 BAc
Lantai 1 Arah

10 3 5.5273788 A
10 6 29.27939 19.3042 66.021988

11 0 -26.1373 -17.08322 -58.697912
0.5087811 BAc

Lantai 1 Arah
11

., 0.8188748 1.79669952" A
11 6 27.77505 18.10078 62.291308

12 0 -32.08937 -21.10712 -72.278636

8.382878E-03 BAt
Lantai 1 Arah

12 3.5 -2.1 00008E-02 -0.011787491 A
12 7 32.04737 21.12388 72.255052

13 0 -29.86107 -18.87411 -66.03186
Lantai 1 Arah

13 0.65 -28.02327 -18.87411 -63.8265 BAn
A

13 1.3 -26.18546 -18.87411- -61.621128

14 0 6.946041 8.055472 21.2240044.
8.055472 BAm

Lantai 1 Arah
14 1.084404 10.01208 24.9032512 A
14 2.168807 13.07811 8.055472 28.5824872

15 0 -22.88297 -18.27223 -56.695132

-9.136115 BAI
Lantai 1 Arah

15 0.6537471 -11.44148 -28.34756 A
15 1.307494 2.873569E-15 -5.473053E-16 2.57259E-15

1 0 7.105427E-15 0 8.52651E-15

7.183321 BAk
Lantai 1 Arah

1 0.5303301 9.041805 22.3434796 B
1 1.06066 18.08361 14.36664 44.686956

2 0 -29.15063 -22.51268 -71.001044

2.571862 BAj
Lantai 1 Arah ,

2 2.212236 3.443113 8.2467148 B
2 4.424471 ' 36.03685 27.6564 87.49446
., 0 -24.28052 -18.47581 -58.69792" Lantai 1 Arah
3 1.714 -0.3815477 -0.3296905 -0.98536204 BAi

B., 3.428 23.51743 17.81643 56.727204"
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Tabel 5.3 Laniut

--~- -4 o -27.35342 -20.63653 -65.842552

2 -0.7086395 -0.6465261 BAb
Lantai 1 Arah

4 -1.88480916 B
4 4 25.93614 19.34347 62.07292
5 0 -20.61653 -15.05919 -48.83454

2 6.028253 4.930815 15.1232076 BAb
Lantai 1 Arah

5
B

5 4 32.67304 24.92081 79.080944
6 0 -44.91087 -35.05322 -109.978196

3 -0.3866926 -0.7272176 -1.62757928 BAd
Lantai 1 Arah

6
B

6 6 44.13748 33.59878 106.723024
7 0 -26.50318 -17.163 -59.264616
7 3 1.021405E-14 1.421085E-14 BAo

Lantai 1 Arah
3.49942E-14 B

7 6 26.50318 17.163 59.264616
8 0 -44.13748 -33.59878 -106.723024

0.3866926 0.7272176 BAd
Lantai 1 Arah

8 3 1.62757928 B
8 6 44.91087 35.05322 109.978196

9 0 -32.67304 -24.92081 -79.080944

-6.028253 -4.930815 BAb
Lantai 1 Arah

9 2 -15.1232076 B
9 4 20.61653 15.05919 48.83454

10 0 -25.93614 -19.34347 -62.07292

0.7086395 0.6465261 BAb
Lantai 1 Arah

10 2 1.88480916 B
10 4 27.35342 20.63653 65.842552

11 0 -23.51743 -17.81643 -56.727204
0.3815477 0.3296905 BAi

Lantai 1 Arah
11 1.714 0.98536204 B
11 3.428 24.28052 18.47581 58.69792

13 0 -36.03685 -27.6564 -87.49446

-2.571862 BAj
Lantai 1 Arah

13 2.212236 -3.443113 -8.2467148 B
13 4.424471 29.15063 22.51268 71.001044

14 0 -18.08361 -14.36664 -44.686956

-7.183321 BAk
Lantai 1 Arah

14 0.5303301 -9.041805 -22.3.3.796 B
14 1.06066 1.368556E-14 1.798171 E-14 4.51934E-14

1 0 -1.776357E-15 -3.552714E-15 -7.81597E-1&

7.411363 BAI
Lantai 1 Arah

1 0.6303301 9.281515 22.9959988 B
1 1.06066 18.56303 14.82273 45.992004

2 0 -9.844721 -6.238113 -21.794646
Lantai 1 Arah

I 2 ·0.796041 -7.594001 -6.238113 -19.093782 BAm
B

2 1.592082 -5.343281 -6.238113 -16.392918

3 0 6.437387 5.493904 16.5151108
BAn

Lantai 1 Arah
3 0.65 8.275191 5.493904 18.7204756 B
3 1.3 10.113 5.493904 20.9258464

4 0 -16.0126 -9.883778 -35.0291648

0.2562227 BAa
Lantai 1 Arah

4 2 0.2881856 0.75577904 B
4 4 16.58897 10.39622 36.540716

5 0 -14.58003 -9.300868 -32.3774248

0.8391321 BAa
Lantai 1 Arah

5 2 1.720757 3.40751976 B
5 4 18.02154 10.97913 39.192456

6 0 -23.08458 -14.26506 -50.525592

3.326938 BAc
Lantai 1 Arah

6 3 3.871595 9.9690148 B
6 6 30.82777 20.91894 70.463628
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7 0 -45.42718 -35.187 -110.811816

-7.105427E-15 BAe
Lantai 1 Arah

7 3 -2.708944E-14 -4.3876E-14 B
7 6 45.42718 35.187 110.811816

8 0 -30.82777 -20.91894 -70.463628

-3.871595 -3.326938 BAc
Lantai 1 Arah

8 3 -9.9690148 B
8 6 23.08458 14.26506 50.525592

9 0 -18.02154 -10.97913 -39.191456

-1.720757 -0.8391321 BAa
Lantai 1 Arah

9 2 -3.40751976 B
9 4 14.58003 9.300868 32.3774248

10 0 -16.58897 -10.39622 -36.540716
-0.2881856 -0.2562227 -0.75577904 BAa

Lantai 1 Arah
10 2 B
10 4 16.0126 9.883778 35.0291648
11 0 -10.113 -5.493904 -20.9258464

-8.275191 -5.493904 BAn
Lantai 1 Arah

11 0.65 -18.7204756 B
11 1.3 -6.437387 -5.493904 -16.5151108

12 0 5.343281 6.238113 16.392918

0.796041 7.594001 6.238113 19.093782 BAm
Lantai 1 Arah

12
B

12 1.592082 9.844721 6.238113 21.794646

13 0 -18.56303 -14.82273 -45.992004
0.5303301 -9.281515 -7.411363 -22.9959988 BAI

Lantai 1 Arah
13

B
13 1.06066 -9.919366E-16 -9.844556E-17 -1.34784E-15

1 0 7.105427E-15 0 8.52651 E-15

9.041805 7.183321 22.3434796 BAk
Lantai2 Arah

1 0.5303301
A

1 1.06066 18.08361 14.36664 44.686956

2 0 -20.30709 -13.80816 -46.461564

-0.8827909 -1.266991 -3.08653468 BAj
Lantai 2 Arah

2 2.212236
A

2 4.424471 18.54151 11.27417 40.288484

3 0 -2.410562 0.5530954 -2.00772176
Lantai 2 Arah

3 1.714 11.962 9.627011 29.7576176 •. --BAi
A

3 3.428 26.33456 18.70093 61.52296

4 0 -50.74931 -39.19622 -123.613124
Lantai 2 Arah

4 3.5 2.326058 1.925277 5.8717128 BAg
A

4 7 55.40143 43.04678 135.356564

5 0 -49.45901 -38.51957 -120.982124
Lanta; 2 Arah

5 3 -4.93484 -4.193566 -12.6315136 BAo
A

5 6 39.58934 . 30.13243 95.719096

6 0 -27.61752 -18.36077 -62.518256

-1.114339 -1.197775 BAo
Lantai 2 Arah

6 3 -3.2536468 A
6 6 . 25.38884 15.96523 56.010976

7 0 -26.13645 -16.76882 -58.193852
Lantai 2 Arah

7 3 0.3667219 0.3941802 1.0707546 BAo
A

7 6 26.8699 17.55718 60.335368

8 0 -26.8699 -17.55718 -60.335368
Lantai 2 Arah

8 3 -0.3667219 -0.3941802 -1.0707546 BAo
A

8 6 26.13645 16.76882 58.193852

9 0 -25.38884 -15.96523 -56.010976

1.197775 BAo
Lantai 2 Arah

9 3 1.114339 3.2536468 A
9 6 27.61752 18.36077 62.518256
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-- lIB.
10 0 -39.58934 -30.13243 -95.719096

10 3 4.93484 4.193566 12.6315136 SAo Lantai 2 Arah
A

10 6 49.45901 38.51957 120.982124
.... _....

11 0 -55.40143 ~3.04678 -135.356564

3.5 -2.326058 -1.925277 -5.8717128 BAg
Lantai 2 Arah

11
A

11 7 50.74931 39.19622 123.613124

12 0 -26.33456 -18.70093 -61.52296

12 1.714 -11.962 -9.627011 -29.7576176 BAi
Lantai 2 Arah

A
12 3.428 2.410562 -0.5530954 2.00772176

13 0 -18.54151 -11.27417 -40.288484

13 2.212236 0.8827909 1.266991 3.08653468 BAj
Lantai 2 Arah

A
13 4.424471 20.30709 13.80816 46.461564

15 0 -18.08361 -14.36664 ~4.686956

15 0.5303301 -9.041805 -7.183321 -22.3434796 BAk
Lantai 2 Arah

A
15 1.06066 -6.543052E-15 -'I.778959E-15 -1.0G98E-14

1 0 0 1.776357E-15 2.84217E-15

1 0.5303301 9.041805 7.183321 22.3434796 BAI
Lantai 2 Arah

B
1 1.06066 18.08361 14.36664 44.686956

2 0 -18.50224 -12.37043 -41.995376

2 2.212236 0.922053 0.1707305 1.3796324 BAm
Lantai 2 Arah

B
2 4.424471 20.34635 12.71189 44.754644

3 0 -13.96001 -8.647087 -30.5873512

1.714 0.4125527 0.4268291 1.1779898 BAn
Lantai 2 Arah

3
B

3 3.428 14.78511 9.500745 32.943324

4 0 -17.93038 -11.66255 -40.176536

4 2 -1.779596 -1.666552 -4.8019984 BAb
Lantai 2 Arah

B
4 4 14.37119 8.329448 30.5725448

5 0 -7.543047 -2.608543 -13.2253252

2 8.607737 7.387457 22.1492156 BAb
Lantai 2 Arah

5 B
5 4 24.75852 17.38346 57.52376

6 0 -46.8951 -36.943 -115.38292

-2.370923 -2.616998 -7.0323044 BAd
Lantai 2 Arah

6 3 B
6 6 42.15325 31.709 101.3183

7 0 -8.482176 1.7763S7E-14 -10.1766112
Lantai 2 Arah

7 3 1.554312E-14 1.776357E-14 4.70735E-14 BAb
B

7 6 8.482176 1.776357E-14 10.1786112

8 0 -42.15325 -31.709 -101.3183
3. 2.370923 2.616998 7.0323044 BAd

Lantai 2 Arah
8 B
8 6 46.8951 36.943 115.38292

9 0 -24.75852 -17.38346 -57.52376

2 -8.607737 -7.387457 -22.1492156 BAb
Lantai 2 Arah

9 B
9 4 7.543047 2.608543 132253252

10 0 -14.37119 -8.329448 -30.5725448

2 1.779596 1.666552 4.8019984 BAb
Lantai 2 Arah

10 B
10 4 17.93038 11.66255 40.176536

11 0 -14.78511 -9.500745 -32.943324

1.714 -0.4125527 -0.4268291 BAn
Lantai 2 Arah

11 -1.1779898 B
11 3.428 13.96001 8.647087 30.5873512
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13 0 -20.34635 -12.71189 -44.754644 ILantai; Arah
13 2.212236 -0.922053 -0.1707305 -1.3796324 I BAm

13 4.424471 18.50224 12.37043 41.995376

14 0 -18.08361 -14.36664 -44.686956 ILantai; Arah
14 0.5303301 -9.041805 -7.183321 -22.3434796 I BAI

14 1.06066 -5.25296E-16 2.181415E-16 -2.81329E-16

1 0 -54.21941 -45.28875 -137.525292

1 3.25 -4.542639 " 2.264855E-14 -5.4511668 I BA TA I Arah B

1 6.5 59.53413 45.28875 143.902956

1 0 -58,8207 -43.6779 -140.46948

1 3.15 -3.155367 1.644171E-14 -3.7864404 r BA TB I Arah B

1 6.3 59.70997 43.6779 141.536604

1 0 -60.88327 -51.37925 -155.266724

1 3.25 -5.299746 -2.664535E-15 -6.3596952 J BA TC I ArahA

1 6.5 67.08378 51.37925 162.707336

1 0 -40.10943 -26.5923 -90.678996

1 3.15 -2.024694 -5.368969E-15 -2.4296328 I BA TO I ArahA

1 6.3 40.68004 26.5923 91.363728

1 0 -29.35097 -18.1188 -64.211244

1 3.15 -1.275732 -4.996004E-15 -1.5308784 I SA TE I ArahA

1 6.3 29.7105 18.1188 64.64268

1 0 -25.29092 -14.65065 -53.790144

1 3.15 -1.012785 -1.656661E-15 -1.215342 I SA TF I Arah S

1 6.3 25.57635 14.65065 54.13266

1 0 -23.99208 -15.145 -53.022496

1 3.25 -1.458061 3.330669E-15 -1.7496732 I SA TG I ArahA

1 6.5 25.69796 15.145 55.069552

Keterangan label 5.3 :

11] Nomor elemen balok

[2] Station

[3] VO =gaya geser akibat beban mati (kN)

[4] VL =\laya gelSer akibat beban hidup (kN)

[5] Vu =1,2VO + 1,6VL

[6] Tipe balok anak yang ditinjau

[7] Letak balok anak

'./,~,
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Tabel 5.4 PenUlangan Lentur Balak Anak

2025 981.25 0.0107 Mtump I 21.0441 3001 4001 62.5 1 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman

2025 981.25
2025 981.25 0.0111

Mlap 1 3.27 1 3001 4001 62.5 1 337.51 72.2361 61.4180.6682651 313.1431179.351991 117.8941 94.31519421Aman

2025 981.25.
2025 981.25 0.01

Mtump I 51.601\ 300 1 4001 62.5 \ 337.51 72.236\ 61.4\80.868265\ 313.1431179.351991 117.8941 9431519421Aman

BALj
~g",,,,,,,, 2025 981.25
A L __ 2025 981.25 0.0101 Mlap 1 45.6501 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651313.1431179.351991 117.8941 94.31519421Aman

2025 981.25
3025 1471.875 0.0125

Mtump 1 112.624 1 300 1 4001 62.5 I 337.51 83.8831 71.31152.948751 363.63281225.12141171.67091 137.3366871Aman

BAli I lL"g..g" I 2025 981.25
2025 981.25 0.0106 Mlap 1 21.9681 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
4025 1962.5 0.0146 'Mtump I 150.6661 • 3001 4001 62.5 I 33751 92.6641 78.761 195.31211 401.69841 383.31 225.1611 180.1287611Aman
3025 1471.875
3025 1471.875 0.0132

Mlap 1 94.9531 3001 4001 62.5 / 337.51 83.8831 71.31152.94875/363.63281 225.12141171.67091 137.336687IAman
2025 981.25

4025 1962.5 0.0146
Mtump \ 150.6661 3001 4001 62.5 I 337.51 92.6641 78.761 195.3121\ 401.69841 383.31 225.1611 180.1287611Aman

3025 1471.875
2025 981.25 0.0099 Mlap I 52.811 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25

2025 981.25 0.0104 Mtump I 30.7691 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman

BAU'
~\,01"."", 2025 981.25

2025 981.25 0.0111 Mlap I 2.9911 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0104

Mtump I 36.2261 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman

BALm ~~•.~" I 2025 981.25
2025 981.25 0.0111 Mlap I 4.2261 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0094

Mtump I 74.8991 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0104 Mlap I 32.6951 3001 4001 62.5 1 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25

=-~-=_~.~_ - --~_·~ ..·~-_,_o_, .----... -.• __~~---_
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,
2025 981.25 0.0094

Mtump
74.899 300 400 62.5 337.5 72.236 61.4 80.868265 313.1431179.351991 117.8941 94.31519421Aman I !

2025 981.25
2025 981.25 0.01 Mlap

51.527 300 400 62.5 337.5 72.236 61.4 80.868265 313.1431179.351991 117.8941 94.31519421Aman

2025 981.25
2025 981.25 0.0094 Mtump I 74.9821 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0102

Mlap ! 43.1231 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0093

Mtump i 83.1991 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0102

Mlap I 40.5691 3001 4001 62.5 1 337.51 72.2361 61.4180.8682651 313.1431179.351991 117.8941 94.31519421Aman
2025 981.25
3025 1471.875 0.0137

.Mtump I 83.1991 3001 4001 62.5 I 337.51 83.8831 71.31152.948751 363.63281 225.12141171.67091 137.3366871Aman
2025 981.25
2025 981.25 0.0093 Mlap 1 83.1991 3001 4001 62.5 I 337.51 72.236\ 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0091 Mtump j 91.9561 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0105 Mlap·j 28.7251 30°1 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0103 Mtump I 35.7441 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651313.1431\ 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0108 Mlap I 15.1821 30°1 400 1 62.5 I 337.51 72.236 1 61.4180.8682651 313.14311 79.351991 117.8941 94.3151942IAman
2025 981.25
2025 981.25 0.0094 Mtump I 77.6961 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0108 Mfap l 15.6661 3001 400 1 62.5 I 337.5\ 72.2361 61.4180.8682651 313.14311 79.351991 117.894\ 94.31519421Aman
2025 981.25
3025 1471.875 0.0132

Mtump1 94.4711300T 400T t2.5 1 337.51 83.8831 71.31152.948751363.63281 225.12141171.67091 137.3366871Aman
2025 981.25
2025 981.25 0.0107 Mlap j 19.8961 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.14311 79.351991 117.8941 94.31519421Aman
2025 981.25
4025 1962.5 0.0142 Mtump j 158.6371 3001 4001 62.5 I 337.51 92.6641 78.761 195.31211401.69841 383.31 225.1611 180.1287611Aman
3025 1471.875

tv'.'
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Tabel 5.4 Lanjutan

2025 981.25
2025 981.25
4025 1962.5 0.0146 Mtump I 1517981 3001 4001 62.5 I 337.51 92.6641 78.761 195.31211 401.69841 383.31 225.1611 180.1287611Aman
3025 1471.875
2025 981.25 0.0094

Mlap I 763911 3JOI 4001 62.5 I 337.51 72.236 1 61.4180.8682651 313.14311 79.351991 117.8941 94.3151942/Aman
2025 981.25
4025 . 1962.5 0.0131 Mtump I 1794651 3DOI 4001 62.5 I 337.51 92.6641 78.761 195.31211401.69841 383.31 225.1611 180.1287611Aman
3025 1471.875
2025 981.25 0.0091 Mfap 1 83.721 3DOI 4001 62.5 I 337.51 72.236 1 61.4180.8682651313.1431179.351991 117.8941 94.31519421Aman
2025 981.25
3025 1471.875 0.0131

Mtump I 97.9751 3001 4001 62.5 I 337.51 83.8831 71.31152.948751 363.63281225.12141171.67091 137.3366871Aman
2025 981.25
2025 981.25 0.01

: Mlap I
49.303/ 300 1 4001 62.5 I 337.51 72.2361 61.4180.8682651313.1431179.351991 117.8941 94.31519421Aman

2025 981.25

2025 981.25 0.0096 Mtump I 69.1621 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651313.1431179.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0104 Mlap 1 34.781 3001 4001 62.5 1 337.51 72.2361 61.4180.8682651 313.1431179.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0098 Mtu~p 1 57.8611 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.1431179.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0105 Mlap I 29-0891 3001 4001 62.5 1 337.51 72.2361 61.4180.8682651313.1431179.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0098 Mtump I 605391 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.1431179.351991 117.8941 94.31519421Aman
2025 981.25
2025 981.25 0.0105

Mlap I 302661 3001 4001 62.5 I 337.51 72.2361 61.4180.8682651 313.1431179.351991 117.8941 94.31519421Aman
2025 981.25

Keterangan TabeI5.4: (6) Analisis: Mamell tunpuan negatif dan momen lapangan (0,85.fc.b.0,85)x"2 + (600As'-As.fy)x - 600d'As' =0
(1) Balok anak yang ditinjau (7) Mu =momen rencana balok (Dari Tabel 5.2) (13) a =x .0,85

(2) Letak tulangan: tumpuan dan lapangan (8) b = Iebar balok anal< (14) fs' = [(x-a')/x)600

atas dan bawah (9) h = tinggi balci-< anak [15J CC =0,85.fc.b.a

(3) Tulangan yang dipakai (10)d'=DI2+10+50 (16) Cs =As'fs'
(4) Luas tulangan (11) d =h - d' (tinjJgi efektjf., (17) Mnak =Cc (d-a 12)+Cs (d-a")
(5) p = (As - As'.fs'lfy)/(b.d), rasio penulangan (12) x : didapat dali persarraan (18) 0,8.Mnak ~ Mu (Aman)
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Tabel 5.5 Penulangan Geser Salak Anak

BALk 44.687 1.061 3.622 0.3375 0.3 75.467 -69.430 10 78.5 -91.581 168.75 P10 -150 70.71 Aman

BALj 83.584 4.424 65.163 0.3375 0.3 75.467 33.138 10 78.5 191.881 168.75 P10 -150 70.71 Aman

70.71 I i
BAli 81.748 3.428 58.497 0.3375 0.3 75467 22.028 10 78.5 288.658 168.75 P10 -150 Aman I

!.,

BALg 134.979 7 116.178 0.3375 0.3 75467 118.163 10 78.5 53.811 168.75 P10-50 121.58 Aman

BALd 122.001 6 102.176 0.3375 0.3 75.467 94.826 10 78.5 67.055 168.75 P10 -60 108.87 Aman

BALI 56.695 1.131 7.820 0.3375 0.3 75.467 -62.434 10 78.5 -101.844 168.75 P10 -150 70.71 Aman

BALm 28.582 2.169 15.734 0.3375 0.3 75.467 -49.244 10 78.5 -129.122 168.75 P10 -150 70.71 Aman

BALn 66.032 1.3 16.508 0.3375 0.3 75.467 -47.954 10 78.5 -132.596 168.75 P10 -150 70.71 Aman

BAlt 72.279 7 62.212 0.3375 0.3 75.467 28.219 10 78.5 225.330 168.75 P10 -150 70.71 Aman

BALe 66.022 6 55.293 0.3375 0.3 75.467 16.688 10 78.5 381.013 168.75 P10 -150 70.71 Aman

BALh 39.453 3 26.631' 0.3375 0.3 75.467 -31.083 10 78.5 -204.567 168.75 P10-150 70.71 Aman

BALe 110.812 6 92.805 0.3375 0.3 75.467 79.208 10 78.5 80.276 168.75 P10.a0 92.97 Aman

BALb 79.081 4 59.805 0.3375 0.3 75.467 24.208 10 78.5 262.664 168.75 P10 -150 70.71 Aman

BALa 39.192 4 29.639 0.3375 0.3 75467 -26.069 10 78.5 -243.910 168.75 P10 -150 70.71 Aman

BALa 120.982 6 101.322 0.3375 0.3 75.467 93.403 10 78.5 68.076 168.75 P10 ·60 108.87 Aman

BALp 57.524 4 43.503 0.3375 0.3 75.467 -2.963 10 78.5 -2145.905 168.75 P10 -150 70.71 Aman

BATa 143.903 6.5 122.318 0.3375 0.3 75.467 128.395 10 78.5 49.523 168.75 P10 - 40 140.66 Aman

BATb 141.537 6.3 119.632 0.3375 0.3 75.467 123.920 10 78.5 51.311 168.75 P10·50 121.58 Aman

BATe 162.707 6.5 138.301 0.3375 0.3 75.467 155.034 10 78.5 41.014 168.75 P10·4O 140.66 Aman

BATd 91.364 6.3 77.224 0.3375 0.3 75.467 53.240 10 78.5 119.431 168.75 P10 -110 79.96 Aman

BATe 64.643 6.3 54.639 0.3375 0.3 75.467 15.597 10 78.5 407.668 168.75 P10 -150 70.71 Aman

BATt 54.133 6.3 45.755 0.3375 0.3 75.467 0.791 10 78.5 8033.527 168.75 P10 -150 70.71 Aman

BATg 55.07 6.5 46.810 0.3375 0.3 75.467 2.549 10 78.5 2494.959 168.75 P10 ·150 70.71 Aman

Keterangan Tabel 5.5 : ·1
l

[1] Balok anak yang dilinjau [6] bw :: lebar badan balok anak [11] S :: (Av.fy.d )/Vs Oarak sengkang perlu)

[2] VU,b :: gaya geser balok anak [7] Vc :: 116.rc"0,5.bw.d (gaya geser beton) [12] Smaks =dl2 Oarak sengkang maksimum) ,I'

[3]/ =bentang balok anak [8] Vs =VU,b'/O,6 - Vc [13] Tulangan geser terpakai

[4] VU.b' =gaya geser balok anak terpakai [9] 0 tul =diameter tulangan geser yang dipakai :: 10 mm [14] 0,6.(Vc + Vs)

[5] d :: tinggi efektif balok anak [10] Av :: 1/4.1T.101\2 (Iuas lulangan) [15] Jika [0,6.(Vc + Vs)) ~ VU.b' Aman
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TabeI7.1.a Momen Rencana Salok Portal A
Portal No.blk Ja:rak tkMOMEt- MD MI. ····';n~ii~ "ii 'iii: ,..~~1>:

·····M,,? ········Mll:!'·i to .~U4 .. Mu5 Ket.bal
...... ,: ..'...;..... .··········;·:.:C: ;,ii;... (m) (kNm) .(kNlll) .'.";:;.1:. EKANAN '., I' "':(kNm) (kNm)

[1] [2] [3] [4] [5] [6] [7] [ 8] [ 9] [10] [11] [12] [13] [14]

AS x-3 0 tump.kiri -3.650745 -2.197 0 -3.552714E-15 -7.896094 -4.98670725 -4.98670725 -3.2856705 -3.2856705 balok I'

39 0,4596194 lapangan -0.9126862 -0.54925 0 -1.919818E-15 -1.97402344 -1.24667676 -1 .24667676 -0.82141758 -0.82141758

0,9192388 tump.kanan 6.926507E-15 4,358059E-15 0 -2.869214E-16 1.52847E-14 9.56081E-15 9.25955E-15 6,23386E-15 5,94693E-15

0 tump.kiri -3.650745 -2.197 -7.105427E-15 0 -7.896094 -4.98670725 -4.98670725 -3.2856705 -3.2856705

40 0,4596194 lapangan -0.9126862 -0.54925 -2.206739E-15 0 -1.97402344 -1.24667676 -1 .24667676 -0.82141758 -0,82141758

0,9192388 tump.kanan 1.891692E-14 3.247836E-15 2.691949E-15 0 2.78968E-14 2.43944E-14 2.15679E-14 1.97172E-14 1.70252E-14

0 tump.kiri -88.9198 -71.12876 42.80857 -8.420654 -220.509776 -85.7593905 -139.5500757 -37.21925 -88.448474

1,75 lapangan 10.67604 9.615323 23.50621 -3.918962 28.1957648 40.93940708 12.14297648 33.114646 5.689474

41-42 3,5 lapangan 73.51938 56.56982 4.203856 0.5827302 178.734968 111 .3085533 107.5063712 70.371298 66.7501722

0 lapangan 73.58447 56.5527 3.77704 -0.261667 178.785684 110.919753 106.6791107 70.003063 65.964356

1,75 lapangan 7.754349 8.692347 -18.13481 4.289689 23.212974 -6.336001875 17.20972208 -11.1558959 11.2686031

3,5 tump.kanan -94.82827 -72.95759 -40.04666 8.841044 -230.526068 -179.9214113 -128.5893221 -125.392103 -76.504399

0 tump.kiri -70.78173 -38.24355 35.84311 -11.08231 -146.127756 -56.76341475 -106.0351058 -27.860447 -74.785867

0,9625 tump.kiri -18.04737 -10.71187 24.4983 -7.119299 -38.795836 1.14974475 -32.0487342 8.255667 -23.361932

1,925 lapangan 24.97009 9.029966 13.15349 -3.156291 44.4120536 44.77049115 27.6452211 35.626571 19.31679

0 lapangan 24.36765 9.256649 13.41636 -3.993162 44.0518184 44.53295123' 26.25295313 35.347245 17.937723

43-45 1,075 lapangan 30.101 12.84417 1.504827 0.1831037 56.671872 39.9293076 38.54149814 28.595727 27.2740037

2,15 lapangan 25.8488 10.42244 -10.4067 4.359369 47.694464 21.685986 37.19035845 12.85722 27.623289

0 lapangan 26.47777 10.21685 -9.930926 3.540792 48.123484 22.73908245 36.88438635 13.899067 27.370785

0,9625 tump.kanan -15.03694 -8.265143 -2122113 7.536478 -31 .2685568 -42.41017358 -12.21468518 -34.754376 -5.996768

1,925 tump.kanan -66.26855 -34.53898 ·32.51133 11.53216 -134.784628 -121.8518385 -75.606174 -92.153025 -48.109535

0 tump.kiri -70.09116 ·53.45873 L6 23051 -12.11979 -169.64336 -74.11951575 -114.3873308 -3.6.851534 -75.201834

1,5 lapangan 4.338829 5.793:!72 13.63529 -5.693581 14.47599 21.91434525 1.6190307 17.5402361 -1.7886349

3 lapangan 52.84698 42.0'9~48 1 040056 0.7326249 130.769144 78.6815148 78.35871215 48.'602338 48.2949069

46-47 0 lapangan 53.08765 42.2421 1.764741 -0.1470266 131.29254 79.77211305 77.76475707 49.543626 47.6318584

1,5 lapangan 9.666305 7.973E58 -10.08048 5.730255 24.3574188 3.7512867 20.35255845 -1.3808055 14.4299295

3 tump.kanan -59.67688 -49.24479 -21.9257 11.60754 -150.403904 -111.5362185 -76.3263165 -75.634892 -42.101652

0 tump.kiri -14.87535 -11.6245 -32.63919 23.81855 -36.44962 -55.9931295 3.2874975 -46.027005 10.430735

48 1,5 lapangan -3.679494 -2.224714 0.6067473 0.505252 -7.9749352 -4.394358885 -4.50092895 -2.7047973 -2.8062926

3 tump.kanan -18.40547 -15.77493 .,:t~.85269 -22.80804 -47.326452 7.93774275 -51.55602375 17.287767 -39.372963

0 tump.kiri -40.4115 -30.24864 1.11.0822 -14.4745 -96.891624 -41.81898 -73.510836 -20.66213 -50.84485 ~
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I
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l,.anjutan TabeI7.1.a

[3J I [4] I [5] I [6] I [7J I 18L _ I. _19] I [10] I [11] I [12] I [13] I [14]

Jarak ,,' P~MOMEi' MD -, _t=~'~·'·~':;M=E=(IkN=mJ)~~~~iill~~J__~~_
(m' J.,. ", . ',(kNm) !llS¢~~L*~~!L~~~~~~J~L+...c.:---

(2)

No.balo

(1)

Portal

49 3 I lapangan I 26.62413 I 19.96262 I 0.6166882 I 0.6168798 I 63.889148 I 39.08344461 1 39.08343579 1 24.5786052 I 24.5785968

6 ltump.kananl -40.41383 I -30.25113 1 -14.47444 I 15.70826 1 -96.8984041-73.514526751 -41.82269175 I -50.846887 1 -20.664187

o ltump.kiri I -14.87093 I -11.61977 I 23.81841 1 -32.63922 I -36.436748 I 3.29447475 I -55.98603675 I 10.434573 I -46.023057
50 1,5 1 lapangan 1 -3.679552 I -2.224768 I 0.5051634 I 0.6068317 I -7.9750912 I -4.50111123 I -4.394359515 I -2.8064334 I -2.7047651

3 ltump.kananl -18.41001 I -15.77977 I -22.80808 1 33.85289 1-47.339644 '-51.563373751 7.93064475 I -39.377089 I 17.283881

o I tump.kiri I -59.67409 I -49.24122 I 11.60642 I -21.92457 1-150.394861 -76.322694 I -111.5302335 I -42.100261 I -75.631251

1,5 I lapangan I 9.667295 I 7.974949 1 5.730362 I -10.08059 124.3606724 I 20.35438808 I 3.752888475 I 14.4309275 I -1.3800245

3 (Iapangan ( 53.08685 I 42.24112 I -0.1456951 I 1.763389 f 131.290012 I 77.76480065 I 79.76933895 I 47.6324699 I 49.541554

51-52 52.848B9 42.09558 0.7333021 1.039066 78.36148121 78.6825333 48.2973031 48.603067

4.337587 5.791721 -5.693415 13.63512 1.617034125 21.91199588 -1.7895867 17.5389483

3 I tump.kanan I -70.09555 I -53.46213 I -12.12013 I 26.23117 , -169.6540681 -114.3940823 I -74.12521725 I " -75.206125 I -36.854825

o I tump.kiri I -66.25948 I -34.52937 1 11.53164 I -32.51072 1-134.7583681-75.592151251 -121.83662931 -48.101892 1 -92.144252

0,9625 I tump,kiri 1 -15.03177 I -8.259837 I 7.536101 I -21.22077 1-31.25386321 -12.206866881 -42.40158143 I -5.992492 I -34.749363

1,925 , lapangan I 26.47902 I 10.21986 I 3.540565 I -9.93082 , 48.1266 I 36.88599075 I 22.7410365 I 27.371683 I 13.900298

o I lapangan I 25.85209 I 10.42414 I 4.359184 I -10.40696 I 47.701132 1 37.1945112 1 21.69006 1 27.626065 1 12.859921

53-55 30.09776 12.84121 0.1830717 1.504854 38.536::0854 39.92437995 27.2710557 28.592838

24.3579 9.249034 -3,993041 13.41667 26.2388448 44.51904135 17.929069 35.33878

o I lapangan I 24.96207 I 9.022864 I -3.100277 1 13.15358 1 44.3910664 1 27.63308625 I. 44.7584361 I 19.309586 I 35.619443

0.9625 ltump.kananl -18.05895 I -10,723 I -7.119915 I 24.49794 1 -38.82754 1-32.066333251 1.1313645 I -23.37197 I 8.244885

1,925 ltump.kananl -70.79689 I -38.25871 I -11.08155 I 35.8423 1-146.1702041-106.05818481 -56.78814225 I -74.798751 I -27.874901

o I tump.kiri I -94.9351 I -73.0556 1 8.840495 I -40.04626 1 -230.81108 1-128.75352531 -180.084618 I -76.601095 I -125.48785

1,75 I lapangan I 7.737364 I 8.677305 I 4.289391 I -18.13449 123.16852481 17.183677881 -6.361397175 I 11.2530186 I -11.1708624
~<; I I<>M""",n I 7~F:<;7~~ I <;F:F:?0fi? I -n?F;;1714 I ~777289 106.7912223 111.0321755 66.029883 70.068886

o I lapangan 1 73.58929 1 56.63524 0.5827842 4.203625 107.6141789 I 111.4160618 I 66.8131452 I 70.433986

1,75 1 lapangan I 10.84087 1 9.766908 I -3.918417 I 23.50559 128.63609681 12.39620235 I 41.1914097 I 5.838366 I 33.262373
3,5 Itump.kananl -88.66005 I -70.89101 I -8.419618 I 42.80756 1-219.8176761-139.15143171 -85.362894751 -88.213663 I -36.986485

ASx-2

89
o -1 .567877 0 -2.842171 E-14 7.1 05427E-15 -1.64627085 -1.64627085 -1.4110893 -1.4110893 I balok Itt

0,4596194 -0.3919693 0 -1.535354E-14 3.839635E-15 -0.411:67765 -0.411567765 -0.35277237 -0.35277237

0,9192388Itump.kanan-1 8.409072E-16 I 0 I -2.295371E-15 I 5.738427E-16 11.00909E-151-1.52719E-151 1.48549E-15 I -1.53855E-15 1 1.33066E-15

o f tump.kiri I -1.567877 f -1.776357E-15 f -2.131528E-14 f 5.684342E-14 f -1.8814524 ( -1.64627085 I -1.64627085 ( -1.4110893 I -1.4110893
90 0,45961941 lapangan 1 -0.3919693 I -1.776357E-151 -8.253113E-15 I 1.765391E-14 1-0.470363161 -0.4115677651 -0.411567765 I -0.35277237 I -0.35277237

O,9192388Itump.kananl-1.459119E-141-1.776357E-15/ 4.810057E-15 I -2.15356E-14 1-2.0352E-141-1.12028E-14 1 -3.88657E-14 I -8.32201E-15 I -3.46677E-14

103
o I tump.kiri I -8.401906 -5.222937 I -56.94202 I 18.947 1-18.4389864/ -71.35316423/ 8.330306775 I -64.5037354 I 11.3852846

1,4424981 lapangan I 1.326481 I -0.2347476 I 1.636714 I -0.5242136 I 1.21618104 I 2.98811226 I 0.71913828 I 2.8305469 I 0.6696193
N
N-,



Lanjutan TabeI7.1.a

Portal ~o.balo Jarak '. TKMoME~ . MD Ml ME (kNm)

trt~\~~~u~T
'Mu4: Mu5 Ket.balok'<'-";',:, (m)·l .,i; '(kNm~ . (kNm),." ..... , .. (kNIT!) (kNm) EKIRI EKANAN ..

[1] [2] [3] [4] [5] [6] [7] [ 8] [ 9] [10] [11] [12] [13] [14]

2,884996 tump.kanan 3.333119 4.753442 60.21545 -19.99542 11.60525 69.2215545 -14.999859 63.2152571 -16.9956129
0 tump.kin -12.70607 -9.363332 18.9432 -56.94199 -30.2286152 1.6332372 -78.0462123 7.507737 -68.377453

104 1,442498 lapangan 3.729385 2.052474 -0.5240936 1.636679 7.7592204 4.44310482 6.71191605 2.8323529 4.9931255

2,884996 tump.kanan -0.17436 1.451661 -19.99139 60.21535 2.1134256 -20.41191548 63.80516153 -20.148314 60.058426

0 tump.kiri -4.597575 -1.935634 -58.21736 27.34022 -7.4141044 -65.9218896 23.9135694 -61.4551775 24.1024025
109 1,155 lapangan -0.4477649 -125539 0.4789322 0.1936807 -2.54594188 -0.626354085 -0.92586816 0.07594379 -0.20930771

2,31 tump.kanan -2.248457 -0.5751454 59.17522 -26.95286 -3.61838104 59.47114982 -30.96333419 57.1516087 -28.9764713

0 tump.kiri -62.06537 -45.07665 21.6736 -11.12436 -146.601084 -66.07659975 -100.5144578 -34.185233 -66.983193
110 3,5 lapangan 34.71682 25.8297 0.1936941 0.2727659 82.987704 50.21663231 50.2996577 31.4388321 31.5179039

7 tump.kanan -64.88016 -46.99728 -2128621 11.66989 -153.05184 -115.1482605 -80.5443555 -79.678354 -46.722254
0 tump.kiri -46.84763 -3'<:-.36153 22.96707 -14.2051 -111.195604 -43.11439125 -82.14516975 -19.195797 -56.367967

111 3 lapangan 25.22891 18.62563 0.5050952 8.776448E-02 60.0757 36.79916121 36.36096395 23.2111142 22.79378348
6 tump.kanan -46.97312 -33.98722 -21.95687 14.38062 -110.747296 -90.21978 -52.0654155 -64.232678 -27.895188
0 tump.kiri -47.20209 -34.29981 19.88937 -14.59446 -111.522204 -46.68575625 ·82.89377775 -22.592511 -57.076341

112 3 lapangan 25.093 11:·.62423 0.6193596 -3.052474E-02 59.910368 36.77569833 36.09331977 23.2030596 22.55317526
6 tump.kanan -46.89047 -34.05173 -18.65065 14.53341 -110.751332 -86.6953;3425 -51.85207125 -60.852073 -27.668013
0 tump.kiri -5.068973 -3.457114 31.57467 -26.9827 -11.61415 26.015397 -35.4692415 27.0125943 -31.5447757

113 1,5 lapangan 4.374369 2.987087 0.5842155 -6.398498E-02 10.028582 6.7747344 .6.094123896 4.5211476 3.87294712
3 tump.kanan -13.43193 -8.568712 -30.40623 26.85473 -29.8282552 -50.5286418 9.5953662 -42.494967 14.765993
0 tump.kiri -11.55799 -4.782539 29.34015 -27.49~2 -21.5216504 16.16043503 -43.51743848 18.937959 ·37.898111

114 1,5 lapangan 7.451584 3.564649 0.2667367 0.2121741 14.6453392 9.97567746 9.91838673 6.9731623 6.9185997

3 tump.kanan -13.72598 -6.088162 -28.80667 27.92027 -26.2122352 -47.85556755 11.70771945 -41.160052 15.566888

0 tump.kiri -13.6966E -6.077107 27.91812 -28.80953 -26.1593632 11.74205183 -47.82198068 15.591126 -41.136524
115 1,5 lapangan 7.451113 3.56459 0.212394 0.2664402 14.6446796 9.918C921 9.97484061 6.9183957 6.9724419

3 tump.kanan -11.58825 -4.793714 -27.49333 29.34241 -21.5758424 -43.55235885 16.12516815 -37.922755 18.912985
0 tump.kiri -13.40049 -8.557518 26.85902 -30.41551 -29.7726168 9.63875955 -50.49949695 14.798579 -42.475951

116 1,5 lapangan 4.374042 2987091 -6.799954E-02 0.5884183 10.028196 6.089567358 6.77880609 3.86863826 4.5250561
3 tump.kanan -5.101072 -3.468299 -26.99502 31.59235 -11.6705648 -35.52175358 25.99498493 -31.5859848 27.0013852
0 tump.kiri -46.8724'<:- -34.04515 14.53835 -18.65856, -110.719184 -51.8245035 -86.681259 -27.646846 -60.843756

117 3 lapangan 25.09258 13.62386 -2.815378E·02 0.6169603 59.909272 36.09577403 36.77254382 22.55516822 23.2002823
6 tump.kanan -47.22098 -34.30713 -14.59466 19.89248 -111.556584 -82.91766525 -46.70616825 -57.093542 ·22.606402
0 tump.kiri -46.95612 -33.98182 14.37767 -21.95684 -110.718256 -52.047828 -90.1990635 -27.882838 -64.217348

118 3 lapangan 25.23036 18.627C5 8.720375E-02 0.5056888 60.079712 36.36264319 36.80205249 22.79452775 23.2130128 N
N

6 tump.kanan -46.86173 -~4.36409 -14.20326 22.96822 -111.21662 -82.15938675 -43.12933275 -56.378817 -19.207337 00



Lanjutan TabeI7.1.a

Portal No.balo Jarak •.... MD', ML , ME(kNm)iIII
': •••.•.".i. .'" ."".,:.. i:,.,:.i:·~'~·i Mb5··' •. Ket.balok
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[1 J [2J [3J [4J [5J [6J [7J [ 8} [ 9} [10} [11 J [12J [13} [14J

0 tump.kiri -64.81838 -46.9476 11.66908 -21.28796 -152.898216 -80.454255 -115.059147 -46.667462 -79.624502

119 3,5 lapangan 34.68528 25.79947 0.2727932 0.1936269 82.901488 50.25069861 50.167574 31.4895452 31.4103789

7 tump.kanan -62.19022 -45.18679 -11.1235 21.67522 -146.927128 -100.7024708 -66.26381475 -67.094698 -34.295978

0 tump.kiri -5.878286 -4.130579 27.33741 -58.22073 -13.6628696 20.36352623 -69.47252078 22.0469526 -63.5111874

120 1,155 lapangan 0.9911849 0.1149893 0.1936574 0.4789205 1.37340476 1.304453798 1.603980053 1.08572381 1.37098691
2,31 tump.kanan -5.179041 -3.343437 -26.9501 59.17857 -11 .5643484 -35.49090248 54.94420103 -31.6112369 54.5174331

0 tump.kiri -1.567877 2.869214E-16 -2.842171 E-14 1.065814E-14 -1.8814524 -1 .64627085 -1 .64627085 -1.4110893 -1.4110893 balok 1t.2

221 0,4596194 lapangan -0.3919693 -2.978871 E-15 -1.535854E-14 8.607641 E-16 -0.47036316 -0.411567765 -0.411567765 -0.35277237 -0.35277237

0,9192388 tump.kanan 4.948732E-15 -3.552714E-15 -2.295371 E-15 -8.936613E-15 2.54136E-16 9.20854E-16 -6.05245E-15 2.15849E-15 -4.48275E-15

0 tump.kiri -1.567877 -2.869214E-16 -3.552714E-15 0 -1.8814524 -1.64627085 -1.64627085 -1.4110893 -1.4110893

222 0,4596194 lapangan -0.3919693 2.978871 E-15 -2.869214E-16 0 -0.47036316 -0.411567765 -0.411567765 -0.35277237 -0.35277237

0,9192388 tump.kanan 1.094394E-14 -16.49795 2.978871 E-15 0 -26.39672 -8.66142375 -8.66142375 1.28284E-14 9.84955E-15

0 tump.kiri -21.57851 2.96585 -69.08833 14.97191 -21.148852 -93.64311075 -5.37985875 -88.508989 -4.448749

223 1,442498 lapangan 1.637139 2.419287 11.62602 -0.5739577 5.835426 15.19644263 2.38646604 13.0994451 0.8994674

2,884996 tump.kanan 5.604794 -16.41519 92.34036 -16.11983 -19.5385512 94.22443695 -19.65876255 97.3846746 -11.0755154

0 tump.kiri -21.44537 2.913834 14.9703 -69.09048 -21.0723096 -5.26906065 -93.53287965 -4.330533 -88.391313

224 1,442498 lapangan 1.576269 2.232494 -0.5737669 11.62595 5.4635132 2.224686555 15.0343893 0.8448752 13.0445921

2,884996 tump.kanan 5.349913 2,232494 -16.11783 92.34239 3571996.82 1172048.044 1172161.927 -11.3029083 97.1573117

0 tump.kiri -36.07439 -25.6891 -43.87667 19.80239 -84.391828 -97.4353905 -30.5723775 -76.343621 -12.664561

229 1,155 lapangan -13.37012 -8.426983 -0.7996897 0.4261954 -29.5273168 -19.30246626 -18.01 ~28691 -12.8327977 -11.6069126

2,31 tump.kanan -1.533197 -1 :436859 42.27729 -18.95 -4.1388108 42.02694668 -22.26170783 40.8974127 -20.3298773

0 tump.kiri -151.0364 -102.8287 17.54588 -9.41392 -3~5.7696 -194.1501135 -222.4579035 -118.38688 -145.34668

1,2125 tump.kiri -24.37767 -14.53177 11.71794 -5.298776 -52.504036 -20.92189575 -38.78944755 -10.221963 -27.238679

2,425 lapangan 79.54842 50.756E-8 5.889999 -1.183632 176.668792 116.357597 108.9302844 77.483577 70,409946

0 lapangan 71.68237 45.23674 7.855505 -3.771402 158.397628 107.2640573 95.0558049 72.369638 60.742731
0,5375 lapangan 94.43248 63.28712 4.248782 -1.593404 214.578368 136.8410631 130.7067678 89,238014 83.395828

1,075 lapangan 113.3879 77.98378 0.6420588 0.5845953 260.839528 160.6729412 160.6126046 102.6911688 102.6337053
233 0 lapangan 113.5111 78.08843 -1.176102 -0.2480377 261.154808 158.9481737 159.9226412 100.983888 101.9119523

0,5375 lapangan 92.54754 61.8638 ·3981338 1.914707 210.039128 125.4730071 131.6638544 79311448 85.207493
1,075 lapangan 67.78928 42.28545 -6786575 4077453 149.003856 86.2527015 97.6599309 54.223777 65.087805

0 lapangan 75.96048 4789722 .963899 1.4775 167.788128 99.69245055 106.4559195 63.400533 69.841932
1,2125 tump.kanan -32.84302 -21,10522 -, 177814 6.014772 -73.179976 -57.9324585 -39.2499009 -41.336858 -23.543946
2,425 tump.kanan -164.3791 -113.1161 -1e.~9237 10.55205 -378.24068 -251.505996 -220.904355 -166.53356 -137.38914 N

N
0 tump.kiri -110.6586 -83.14661 19.78;99 -12.32468 -265.824896 -139.0661108 -172.7844143 -79.80475 -111.91742 1.0

-~~~~--------_.- ...



Lanjutan Tabel 7.1.a

No.balo ..~g.~"""'" Me Ket.balokPortal Jarak
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[1 J [2) (3) (4) [5] (6) [7) [ 8) [ 9] [10) [11) [12) [13] (14)

0,9625 tump.kiri -31.08774 -22.7047 13.47951 -7.729324 -73.632808 -30.408609 -52.6778847 -14.499456 -35.70829

1 925 lapangan 35.04774 24.78266 7.171023 -3.133968 81.709544 57.34059765 46.5203571 38.713989 28.408998

0 lapangan 33.08591 22.76973 7.056022 -3.937957 76.13466 54.10313685 42.5594589 36.833341 25.839362

0.5375 lapangan 47.68356 38.46284 3.153454 -1.246743 118.760816 73.5718557 68.95164885 46.068658 41.668461

237 1.075 lapangan 58.62518 51.04299 -0.749114 1.44447 152.019 87.56743905 89.87070225 52.013548 54.207132

0 lapangan 58.49847 50.96716 2.014295 -1.291755 151.74562 90.29616225 86.82480975 54.662918 51.356868

0,5375 lapangan 49.27298 39.31955 -1.960127 1.396243 122.038856 70.3212594 73.8454479 . 42.385555 45.741925

1,075 lapangan 36.39147 24.55899 -5.934549 4.084242 82.964148 44.8732368 55.39296735 26.817774 36.836565

0 lapangan 38.34426 26.61125 -6.047831 3.273535 88.591112 47.8821567 57.669591 28.462003 37.783369

0,9625 tump.kanan -24.89473 -19.42025 -12.53959 7.830457 -60,946076 -49.50166725 -28.1131179 -34.944847 -14.5748

1,925 tump.kanan -101.5691 -78.40631 -19.03135 12.38738 -247.333016 -167.7937853 -1 34.8041188 -110.44354 -79.02481

0 tump.kiri -114.8672 -87.45129 17.30663 -12.79448 -277,762704 -148.3505258 -179.9566913 -86.07385 -116.17496

1,5 tump.kiri . . _ 3,968929 6.131124 8.528129 .- -5.799245 14.5725132 16.340751 1.2970083 12.1001651 -2.2272089

3 lapangan 86.01595 61.0323 ~.2503674 1.195989 200.87082 122.0958192 123.6144935 77.1639876 78.610344

0 lapangan 85.67685 60.94205 1.773534E-03 0.3813558 200.3195 121.957131 122.3556923 77.11 093853 77.4905208

240 0,425 lapangan 77.42411 53.5167 -2.69797 2.518867 178.535652 106.5587145 112.0363934 66.983729 72.200566

0,85 lapangan 66.21803 42.98612 -5.397713 4.656379 148.239428 86.42904585 96.98584245 54.198514 64.252606

0 lapangan 70.81036 46.39298 -2.808036 2.067546 159.2012 95.7587547 100.8781158 60.921288 65.79687

1,075 tump.kanan -14.04745 -10.50696 -9.088097 6.935975 -33.668076 -29.80847835 -12.98320275 -21.730802 -5.70673

2,15 tump.kanan -113.5294 -79.85876 -15.36816 11.8044 -264.009296 -177.268287 -148.737099 -117.54462 -90.37206

0 tump.kiri -25.41141 -19.88261 24.51511 -20.75925 -62.305868 -11.37948525 -58.91756325 1.644841 -43.629519

241 1,5 lapangan -2.743992 -0.1237046 0.7686459 -0.3148645 -3.49071776 -2.13905832 -3.27674424 -1.7009469 -2.7844573

3 tump.kanan -1.386222 -2.864801 -22.97782 20.12952 -6247148 -27.08626463 18.17644238 -24.2254198 18.8819202

0 tump.kiri -5.016758 -3.755208 21.93804 -20.45143 -12.0284424 15.7958619 -28.7130816 17.4229578 -24.9665122

242 1,5 lapangan 2.544391 1.965415 :>.1806989 0.2018439 6.1979332 3.89318727 3.91538952 2.4706508 2.4917958

3 tump.kanan -4.724102 -3.563962 -21.57664 20.85511 -11.3712616 -29.48685915 15.06647835 -25.8283318 16.6034182

0 tump.kiri -4.695518 -3.556644 20.85461 -21.58037 -11.325252 15.0998085 -29.4569205 16.6286438 -25.8063362

243 1,5 lapangan 2.545209 1.965416 :>.2019786 0.180528 6.1989164 3.91639038 3.89386725 2.4926667 2.4712161

3 tump.kanan -5.043706 -3.762525 -20.45065 21.94142 -12.0724872 -28.74439943 15.76727408 -24.9899854 17.4020846

0 tump.kiri -1.35916 -2.857159 20.12378 -22.97609 -6.2024464 18.20284253 -27.05202098 18.900536 -24.199334

244 1,5 lapangan -2.745 -0.1238986 -0.3123522 0.7661419 -3.49223776 -3.275266575 -2.14284777 -2.7828522 -1.7043581

3 tump.kanan -25.44048 -19.89064 -20.74848 24.50837 -62.3536 -58.940994 -11.4213015 -43.644912 1.611938

0 tump.kiri -113.5104 -79.85275 11.7921 -15.35822 -263.97688 -148.7269088 -177.2347448 -90.36726 -117.51758 tv
1,075 tump.kiri -14.03818 -10.50368 6.930548 -9.083849 -33.651704 -12.9774456 -29.79256245 -5.703814 -21.718211

VJ
0
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Lanjutan TabeI7.1.a

Portal No.balo JBrak TKMOME~ MD ML ME (kNm) •• ;~:.i_.~~2 .• /:: ... MU3 :Mu4 Mu5 K~t.bar()J(
.:.. ,: ....

(kNm) E.KIRI EKANAN I,·(RNITI), I (kNm) (kNm)(m) .. (kNm) ·(I<NI"rJ),·: ..:

[1) [2) [3) [4] (5) [6) [7] [ 8) [ 9) [10) [11) (12) [13] [14)

2,15 lapangan 70.80997 46.39352 2.06899 -2.809482 159.201596 100.879506 95.7571104 65.797963 60.919491

0 lapangan 66.2252 42.98527 4.658586 -5.401336 148.246672 96.99524205 86.43232395 64.261266 54.201344

247 0,425 lapangan 77.42765 53.5155 2.520524 -2.70043 178.53798 112.0412202 106.5592185 72.205409· 66.984455

0,85 lapangan 85.67675 60.94048 03824619 4.753556E-04 200.316868 122.3559245 121.9548386 77.4915369 77.10955036

0 lapangan 86.01912 61.03181 1 19633 -0.2512948 200.87384 123.6179228 122.0979167 78.613538 77.1659132

1.5 tump.kanan 3.960634 6.128839 -5.799111 8.529241 14.5589032 1.287239625 16.33200923 -2.2345404 12.0938116

3 tump.kanan -114.8859 -8745538 1279455 1730978 -277.792888 -179.979597 -148.3700505 -116.19276 -86.08843

0 tump.kiri -101.5454 -78.39933 1238795 -19.0353 -247.293408 -134.7749708 -167.7693833 -79.00291 -110.42616

0,9625 tump.kiri -24.88146 -19.41562 7830744 -12.54164 -60.922744 -28.0964523 -49.4874555 -14.56257 -34.934954

1,925 lapangan 38.3471 26.61353 3273535 -6047976 88.598168 57.67377 47.88618345 37.785925 28.464414

0 lapangan 36.39631 24.56164 4.084278 -5935113 82.974196 55.3994784 44.87911785 36.840957 26.821566

0.5375 lapangan 49.273J7 39.32082 1.396126 -1.959911 122.040996 73.8460863 70.32224745 45.741889 42.385852,
251 1,075 lapangan 58.49381 50.96703 -1.292026 2.01529 151.73982 86.81956395 90.29224575 51.352403 54659719

0 lapangan 33.07858 22.76482 -3.937216 7.055816 76.118128 42.5500677 54.0927513 25.833596 36.826628

0,5375 lapa'1gan 47.68105 38.45938 -1.246346 3.152979 118.752268 68.9476137 73.56690495 41.666599 46.065924

1,075 lapangan 58.62738 51.04099 1.444524 -0.7498586 152.01844 89.87201895 87.56791722 54.209166 52.0147834

0 lapangan 35.04269 24.77837 -3.133314 7.17052 81.69662 46.51348905 57.33251475 28.405107 38.708941

0,9625 tump.kanan -31.10349 -22.71173 -7.728288 13.48019 -73.662956 -52.69702515 "30.42812325 -35.721429 -14.512951

1,925 tump.kanan -110.6851 -83.15638 -12.32326 19.78986 -265.872328 -172.8158775 -139.0971015 -111.93985 -79.82673

0 tump.kiri -164.3659 -113.116 10.5512 -18.59461 -378.22468 -220.891335 -251.4944355 -137.37811 -166.52392

1,2125 tump.kiri -32.83894 -21.10715 6.013574 -11.77821 -73.178168 -39.24788805 -57.92926125 -23.541472 -41.333256

2,425 lapangan 75.95~41 47.89324 1.475948 -4.96182 167.775676 106.4468769 99.6872205 69.835817 63.398049

0 lapangan 67.78982 42.27911 4.076523 -6.786637 148.99436 97.6561929 86.2498749 65.087361 54.224201

0,5375 lapangan 92.54707 61.85988 , 1.914193 -3.981195 210.032292 131.6607632 125.4706058 85.206556 79.311168

255 1,075 lapangan 113.5096 78.08692 1 -0.2481377 -1.175752 261.150592 159.9201684 158.9461734 101.9105023 100.982888

0 lapangan 113.3005 77.98553 i 0.5845242 0.6419073 260.845448 160.6161787 160.6764309 102.6359742 102.6933573I

0,5375 lapangan 94.43254 63.29031 -1.593134 4.248934 214.583544 130.7087891 136.8429605 83.396152 89.23822

1,075 lapangan 71.67986 45.24137 -3.770792 7.855961 158.402024 95.05624065 107.2643313 60.741082 72.367835
0 lapangan 79.55571 50.7631 -1.18235 5.888278 176.687812 108.9426555 116.3668149 70.417789 77.488417

1,2125 tump.kanan -24.36524 -14.51532 -5.297918 11.71822 -52.4628 -38.7668589 -20.899914 -27.226634 -10.210496
2,425 tump.kanan -151.0188 -102.8022 -9.413486 17.54815 -345.70608 -222.4250553 -194.1153375 -145.330406 -118.36877

0 turrp.kiri -36.26814 -25.89558 19.79926 -43.8784 -84.954696 -30.8875035 -97.7490465 -12.842066 -76.519726
256 1.155 lapangan -13.37318 -8.429843 0.4261246 -0.7997219 -29.5355768 -18.02008625 -19.30722507 -11.6097464 -12.8355929

2,31 tump.kanan -1.345596 -1.2361 -18.94702 42.27895 -3.5924752 -21.9561993 42.3310692 -20.1580564 41.0679136 -
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Lanjutan TabeI7.1.a

Portal No.balo Jarak TKMOMEf\ MD ML ME (kNm)
ItEim

I¥~f}t Mu3 Mu4 Mu5 Ket.b"!1

(m)E ':> (kNm) EKIRI
,

EKANAN,E'
li::t) ...• .....•.• (kNrtl) . (kNm) (kNm)

•
(kNm)

[1] [2J [3] [4] [5J I6J [7J [ 8J [ 9] [10) [11 J [12) (13) [14)

AS x-1 0 tump.kiri -4.171461 0 2.842171E-14 0 -5.0057532 -4.38003405 -4.38003405 -3.7543149 -3.7543149 balok \:

136 0,4596194 lapangan -1.042865 0 2.~95311E-15 0 -1.251438 -1.09500825 -1.09500825 -0.9385785 -0.9385785

0,9192388 tump.kanan 1.324375E-14 0 -2.383097E-14 0 1.58925E-14 -1 .11166E-14 1.39059E-14 -1.19116E-14 1.19194E-14

0 tump.kin . -6.600836 3.552714E-15 0 0 -7.9210032 -6.9308778 -6.9308778 -5.9407524 -5.9407524

137 0,4596194 lapangan -1.650209 2.869214E-16 -6.5315B5E-15 2.612634E-14 -1.9802508 -1.73271945 -1.73271945 -1.4851881 -1.4851881

0,9192388 tump.kanan -1.073707E-14 -2.378871 E-15 -1.306317E-14 5.225268E-14 -1.7651 E-14 -2.65542E-14 4.20275E-14 -2 .27265E-14 4.25893E-14

0 tump.kiri -36.8315 -11.18892 -46.1615 31.96117 -62.100072 -93.016833 -10.9880295 -79.30985 -1.18718

148 2,91328 lapangan 27.44384 11.17328 1.602239 -0.8345228 50.809856 36.36435495 33.80575506 26.301695 23.8649332

5,82656 tump.kanan -43.54158 -15.4781 49.36597 -33.63022 -77.014856 -2.010393 -89.1563925 10.178548 -72.817642

0 tump.kin -36.73809 -11.26185 32.00994 -46.23526 -62.104668 -10.87702875 -93.03448875 -1.054341 -79.299541

149 2,91328 lapangan 27.37897 11.17805 -0.S355351 1.603837 50.739644 33.7390829 36.3004236 23.8055379 26.24491

5,82656 tump.kanan -43.76472 -15.39563 -3368102 49.44294 -77.150672 -89.40073275 -2.12057475 -73.069268 10.054692

0 tump.kin -23.70161 -7398932 5800458 -47.27739 -40.2802232 32.1336792 -78.4123893 36.673131 -68.608839

161 2,275 lapangan 13.48765 524.(596 01367868 -0.2713573 24.5765336 17.05907154 16.63052024 12.2756718 11.8675277

4,55 tump.kanan -31.80719 -1200111 -57 731 4673468 -57.370404 -100.3156823 9.37328175 -86.357471 18.108209

0 tump.kiri -62.52873 -22.34426 38.18865 ·32.99918 ·110.785292 -37.2878205 -112.035042 -18.087207 -89.275037

162 3,5 lapangan 34.5735£i 13.00844 -01E99068 0.2674189 62.301812 42.95329836 43.41249035 30.9463242 31.3836499

7 tump.kanan -63.55272 -22.3826 -:)8.52846 33.53401 -112.075424 -118.936104 -43.2705105 -95.725908 -23.663438

0 tump.kiri -49.71264 -18.47539 43.44951 ·38.80189 -89.215792 -16.27586625 -102.6398363 -1.291866 -83543266

163 3 lapangan 24.39261 9.422253 02729327 -3.470478E-03 44.3467368 30.84550266 30.55527932 22.2262817 21.94987852 .

6 tump.kanan -44.93541 -14.6551 --42.90365 38.79495 -77.370652 -99.9249405 -14.1414105 -83.345519 -1.646919

0 tump.kiri -30.83516 -1.075386 42.1438 -39.09668 -38.7228096 11.30949435 -73.99300965 14.392156 -66.848324

164 3 lapangan 13.7225 -1.074616 0.2041103 0.1013671 14.7476144 14.05876742 13.95088706 12.5543603 12.4516171

6 tump.kanan -30.57935 -1.073845 -41.73557 39.29941 -38.413372 -76.49443463 8.592294375 -69.256985 11.777995

0 tump.kiri -45.85293 -15.52336 42.60038 -41.373 -79.860892 -11.5649415 -99.7369905 1.332743 -82.640637

165 3 lapangan 24.99793 9.670561 -0.7162717 1.053404 45.4704136 30.57278574 32.43094523 21.7818653 23.551541

6 tump.kanan -47.58448 -17.11052 -44.03292 43.47981 -84.478208 -105.181293 -13.2929265 -86.858952 0.653778

0 tump.kiri -46.39875 -16.96501 13.89046 -14.11672 -82.822516 -43.04033475 -72.44787375 -27.868415 -55.875595

166 3 lapangan 24.03839 9.312958 4.758721 E-02 5.446777E-02 43.7468008 30.17957902 30.18680361 21.68213821 21.68901877

6 tump.kanan -45.77692 -16.38408 -13.79529 14.22565 -81.146832 -71.1524625 -41 .7304755 -54.994518 -26.973578

0 tump.kiri -30.50213 -1.208524 42.56911 -45.14263 -38.5361944 12.0358539 -80.0614731 15.117193 -72.594547

167 3 lapangan 13.72559 -1.104931 1.008871 -0.7318377 14.7028184 14.89109528 13.06335114 13.361902 11.6211933

6 tump.kanan -30.90621 -1.001339 -40.55137 43.67895 -38.6895944 -75.55616198 12.88567403 -68.366959 15,863361

0 tump.kiri -44.85863 -14.67534 38.72271 -42.86215 -77.3109 -14.1472695 -99;8113725 -1.650057 -83.234917

ok

t.1



Lanjutan TabeI7.1.a

Portal No.balol Jarak TKMOMEf> MD ML . • i'i,ME("",m) .",_ ~r:ii:M~\i £)Mus)) 1i""'.h"'I;"~

(m) ... (kNm) ("Nm) ~KIRI EKANAN: ::{(k~~\ ..... ..•..•.. ((kNI11) )ii
[1 ) (2) (3) [4] (5) [6] [7J [ 8] [ 9] [10] [11] [12] [13] [14]

168 3 lapangan 24.39046 9.L22824 -4.761818E-02 0.317975 44.3450704 30.50696651 30.89083935 21.90379582 22.269389

6 tump.kanan -49.79372 -18.45401 -38.81794 - 43.4981 -89.27888 -102.7305983 -16.29875625 -83.632288 -1.316248

0 tump.kiri -63.47581 -22.40068 33.60574 -38.62843 -112.01206 -43.1239305 -118.969809 -23.522489 -95.756659

169 3,5 lapangan 34.57211 13.00727 0.2723956 -0.1756164 62.298164 43.41554763 42.94513503 31.3872946 30.9392826

7 tump.kanan -62.60858 -22.32852 -33.06095 38.2772 -110.855928 -112.1754795 -37.270422 . -89.408672 -18.070522

0 tump.kiri -31.68192 -12.02076 46.81159 -57.84481 -57.25152 9.5752545 -100.3139655 18.297862 -86.358538

170 2.275 lapangan 13.4863 5.245396 -0.2708136 0.1362095 24.5761936 16.63009362 17.05746788 11.8668564 12.2738795

".55 tump.kanan -23.82957 -7.377679 -47.35322 58.11723 -40.3997704 -78.61521098 32.12876153 -68.799833 36.670617

0 rump.kiri -5.755836 -7.105427E-15 0 -1.421085E-14 -6.9070032 -6.0436278 -6.0436278 -5.1802524 -5.1802524 balok 11t.2

272 0.4596194 lapangan -1.438959 -7.105427E-15 0 -1.147685E-15 -1.7267508 -1.51090695 -1.51090695 -1.2950631 -1.2950631

0,9192388 tump.kanan 1.130086E-14 -7.105427E-15 0 1.191548E-14 2.19235E-15 8.13555E-15 2.06468E-14 1.01708E-14 2.20863E-14

0 tump.kiri -9.769586 0 0 0 -11.7235032 -10.2580653 -10.2580653 -8.7926274 -8.7926274

273 0,4596194 lapangan -2.442396 6.53-585E-15 0 0 -2.9308752 -2.5645158 -2.5645158 -2.1981564 -2.1981564

0.9192388 tump.kanan 1.218903E-14 1.306317E-14 0 0 3.55279E-14 1.96566E-14 1.96566E-14 1.09701 E-14 1.09701E-14

0 tump.kiri -51.66283 -lE.23691 -70.4294 43.0345 -87.974452 -136.7212193 -17.58412425 -116.925947 -3.462047

284 2.91328 lapangan 32.37307 8.170144 2.758355 -1.067075 52.8799144 41.49232185 37.47562035 31.894118 28.068688

5,82656 tump.kanan -50.6788 -1 ~.23638 75.94611 -45.16865 -85.192768 18.531576 -108.638922 30.33519 -90.77957

0 tump.kiri - -51.39259 -16.2805 43.03271 -70.44367 -87.719908 -17.3251365 . -136.4753355 -3.220621 -116.697001

285 2,91328 lapangan 32.15845 8.170458 -1.067086 2.758792 52.6228728 37.25042265 41.26759455 27.875519 31.701397

5,82656 tump.ka!1an -51.37828 -15.19216 -45.16689 75.96126 -85.961392 -109.3483125 17.836245 -91.407342 29.720808

0 tump.kiri -33.95644 -9.951599 91.9369 -56.41455 -56.6702864 55.65489353 -100.114129 61.376104 -86.975346

297 2,275 lapangan 15.41598 4.235629 1.68681 -0.1622086 25.2761824 20.18163473 18.2401652 15.561192 13.7121734
4,55 tump.kanan -37.10429 -11.46638 -88.56328 56.09014 -62.871356 -137.970798 13.915293 -121.957141 22.696279

0 tump.kiri -77.10902 -21.94289 54.89272 -40.68167 -127.639448 -34.84713225 -135.2002418 -14.505398 -110.079788

298 3,5 lapangan 42.5109 13.20343 0.2096951 0.3899111 72.138568 51.78842561 51.97765241 38.4695051 38.6497211

7 tump.kanan -79.03529 -22.3a401 -54.47333 41.46149 -130.672764 -151.9409063 -51.20934525 -125.605091 -29.670271

0 tump.kiri -60.68023 -18.45992 59.29313 -47.90615 -102.352148 -11.147913 -123.707157 4.680923 ·102.518357
299 3 lapangan 30.13251 9.::.47436 0.7985679 0.0308951 51.1149096 37.3850357 36.57897926 27.9178269 27.1501541

6 tump.kanan -56.23802 -14.82021 -57.69599 47.96794 -91.19796 -127.4113208 -16.46419425 -108.310208 -2.646278

0 rump.kiri -42.583.38 -0.9830872 55.57394 -48.73935 -52.6729955 13.12396722 -96.40498728 17.248896 -87.064392
300 3 lapangan 19.21887 -1.000707 0.4543783 0.2724909 21.4615128 20.13153954 19.94055777 17.7513613 17.5694739

6 tump.kanan -41.58841 -1.018327 -54.66519 49.28432 -51.5354152 -101.6009017 7.546083825 -92.094759 11.854751
0 tump.kiri -57.23344 -16.13901 52.63961 -49.94393 -94.502544 -13.29650175 -121.0092188 1.129514 -101.454026

301 3 lapangan 30.58904 9.:·92011 0.5674359 0.1325289 52.0540656 37.75010547 37.29345312 28.0975719 27.6626649.. - -

k)
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Portal No.halo Jarak' :TK MD ML .'. ···ME (kNm)'<\" .. '
.. ;.,.,~~~,\ ....•..
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I ....•••••.. , ., •..••"z,pr
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(:2) (2-] (4] (5] (6] [7] [ 8] ( 9] [1 Cj [11] (12] (13] (14]
=:

6 tump.kanan -58.77174 -16.fi5196 -51.50473 50.20898 -97,169224 -124.5325725 -17.733177 -104.399296 -2.685586-- --
0 tump.kiri -58.59426 -16.64381 50.12027 -51.44159 -96.943208 -17.63568975 -124.2756428 -2.614564 -104.176424

1--.
302 3 lapangan 30.6085 9.59036 0.3055531 0.38158 52.074776 37.49469476 37.574523 27.8532031 27.92923

t-.
6 tump.kanan -57.37201 -16.15047 -49.50917 52.20475 -94,687164 -120.7042358 -13.90461975 -101.143979 0.569941

0 tump.kiri -41.49632 -1.011242 48.54501 -53.91156 -51.4135712 6.87022245 -100.7091761 11.198322 -91.258248

303 3 lapangan 19.21612 -0.9945939 7.380015E-02 0.6604152 21.46799376 19.73225436 20.34820016 17.36830815 17.9549232

6 tump.kanan -42.68097 -0.9779453 -48.3974 55.23239 -52.7818765 -96.14570978 12.66556972 -86.810273 16.819517

0 tump.kiri -56.12644 -1.4.8379 48.0495 -57.79335 -91.092368 -16.2706845 -127.405677 -2.464296 -108.307146
-'304 3 lapangan 30.13142 9.346772 5.502125E-02 0.7741958 51.1125392 36.60231861 37.35795189 21.17329925 27.8924738--

6 tump.kanan -60.79399 -18.44355 -47.93946 59.34174 -102.462468 -123.8529863 -11 .20772625 -102.654051 4.627149

0 tump.kiri -78.93055 -:22.40791 41.45235 -54.47762 -130.569316 -51.11626275 -151.8427313 -29.585145 -125.515115

305 3,5 lapangan 42.50917 13.2032 0.3878246 0.2120008 72,136124 51.97352433 51.78890934 38.6460776 38.4702538

7 tump.kanan -77.21723 -21.92944 -40.67671 54.90162 -127.74778 -135.301593 -34.9443465 -110.172217 -14.593887

0 tump.kirl -36.94052 -11.48235 56.0901 -88.58385 -62.700384 14.07882525 -137.8288223 22.843632 -121.830318

306 2,275 lapangan 15.41698 4.235078 -0.1622268 1,687039 25.2765008 18.24090681 20.1826359 13.7130552 15.562321
4,55 tump.kanan -34.118~1 -9.93673 -56.41456 91.95793 -56.84062 -100.2761918 55.51492275 -87.120949 61.251541

0 tump.kiri -4.0489~6 -2.197 0 0 -8.3739232 -5.40L 8078 -5.4048078 -3.6440424 -3.6440424 balok 1t.2

343 0.4596194 lapangan -1.0122~·4 -0.54925 0 0 -2.0934808 -1.35120195 -1.35120195 -0.9110106 -0.9110106 (tribun)_.
0,9192388 rump.kanan -7.739469E-15 -2.D58694E-14 0 0 -4.2226E-14 -1.89346E-14 -1.89346E-14 -6.96552E-15 -6.96552E-15

0 tump.kiri -4.0489S6 -2.197 -2.842171 E-14 3.410605E-13 -8.3739232 -5.4048078 -5.4048078 -3.6440424 -3.6440424

344 0,4596194 lapengan -1.0122S4 -0.54925 -8.826956E-15 2.365552E-13 -2.0934808 -1.35120195 -1.35120195 -0.9110106 -0.9110106

0,9192388 rump.kanan -3.149824E-14 -2.058694E-14 1.07678E-14 1.320498E-13 -7.0737E-14 -3.25751 E-14 9.4771E-14 -1,75806E-14 1.03701 E-13-- I--.
0 tump.kiri -9.33912 -J6.65902 -117,4063 30.13973 -69.861376 -152.3286765 2.594655 -125.811508 21.734522

345 2,91328 lapangan 31.80433 48.99082 7.040507 -0.9070748 116.550508 66.50725935 58.16229846 35.664404 27.7168222
t--

!i,82656 tump.kanan- -68.59293 ~1.{)3607 131.4813 -31.95388 -211.969108 23.49525675 -148.1179823 69.753753 -93.687427-- t-.
a tump.kiri -9.458926 -J6.61648 30.10558 -117.3761 -69.9370792 2.4553347 -152.4004293 21.5925466 -125.8891334

1--.
346 '~,91328 lapangan 31.84429 48.9922 -0.9059333 7.039454 116.600668 58.20617954 66.5488362 27.1539277 35.699315t-._---1-'--- '--.

!i,82656 r-t'i;lmp.kanan -68.3931 ~91.07584 -31,91744 131.455 -211.793064 -147.E90883 23.650179 -93.47123 69.90121--1-------
-6.186245a tump.kiri -23.95836 56.00096 -46.68734 -46.47687 39.09731175 -68.72540325 49.8933395 -52.79496051---.

347 2,275 lapangan 14.05823 23.61396 -1.60271 -0.4328859 54,652212 25.475562 26.70394031 11.049637 12.2195211'-------1----- --
4,55 rump,kanan -44.765B8 ~49.31953 -59.2065 45.82157 -132.630304 -135.0637523 -24.78427875 -99,495792 5.532278

0 tump.kiri -107.5973 -:58.52565 40.32594 -35.44216 -222.7578 -101.3608943 -180.91739'93 -56.51163 -132.27973
1,2125 tump.~:iri -15.41!i055 -7.542708 24.44695 -21.83467 -30.5669928 5.5230483 -43.0726527 10.572955 -35.708665_._------_.~1--------
2,425 lapangan 59.25471 29.85305 8.567952 -8.227187 118,870532 86.88664635 69.2517504 61.897191 45.102052-'------ --'-----
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Lanjutan TabeI7.1.a

Portal No.balol Jarak· .. LTK . MD ML.· ..... .MEI"M~\ ......;i;,)liim;;::·;M,9.~::i ••• :·;.iliiMLl?i ;,,~~~.ii ···MU.4>,~~5,Y'··'
•.•... :(m) ii'iii, (kNm) (kNm).i EKIRI Ef<.l1\NAN.m' _,my,:i ~i.'i .'.. '. (kNtn).. ;; .••... > .• ii';l

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14]

o lapangan 57.28467 28.61972 10.48496 -10.95206 114.533156 86.1834645 63.6745935 62.041163 40.604143

350 1,075 lapangan 61.48574 30.48485 -1.546913 0.4047917 122.558648 78.9403146 80.98960454 53.790253 55.7419577

2.15 lapangan 54.61214 26.34074 -13.57879 11.76164 107.679752 56.913906 83.5213575 35.572136 60.912566

o lapangan -115.5786 -65.46021 -38.09816 35.3283 -243.430656 -195.7272083 -118.6294253 -142.1189 -68.69244

1,2125 tump.kanan -20.72997 -12.17~96 -25.01347 22.17735 -44.3543 -54.421941 -4.87158 -43.670443 3.520377

2,425 tump.kanan 56.60723 27.5251 -11.92878 9.026402 111.968836 61.36305 83.3659911 39.017727 59.972909

o tump.kin 45.09639 47.30689 -1.167316 1.408075 129.806692 70.96164495 73.6658055 39.419435 41.994826

1,5 lapangan 2.941308 5.206641 21.59932 -19.20729 11.8601952 28.50114593 -14.34579458 24.2464972 -16.5601128

352 3 lapangan -67.25616 -59.84361 44.36595 -39.82265 -176.457168 -55.45261575 -143.8506458 -16.164594 -100.353194

o lapangan -66.34205 -62.08901 -43.65648 39.80331 -178.952876 -148.0951868 -60.46240725 -103.364325 -19.904535

1.5 lapangan 3.419401 4.099824 -21.09038 19.17898 10.6629996 -16.40212035 25.88070765 -18.0129191 22.2564409

3 tump.kanan 45.13847 47.33E66 1.475734 -1.445355 129.90802 73.7977107 70.73056725 42.100357 39.179268

o tump.kiri 50.2107 28.69=01 -12.93191 12.53014 106.166456 54.20813475 80.94328725 32.25772 57.71977

1,925 lapangan 16.96746 12.63663 15.13052 -13.83318 40.57956 40.33710975 9.92522475 30.401234 1.437534

354 3,85 lapangan -65.48382 -46.46376 43.19296 -40.19651 -152.9322 -47.802027 -135.3609705 -15.742478 -99.131948

o lapangan -84.43168 -53.10593 -42.81455 40.36411 -186.287504 -161.4891548 -74.15156175 -118.803062 -35.624402

1,075 lapangan -11.06539 -8.832691 -2659461 25.10352 -27.4107736 -44.18016278 10.10287373 -36.553461 15.144669

2,15 tump.kanan 51.22622 294313 .1037468 9842925 108.561544 58.3455495 79.57403475 35.728918 55.946523

o tump.kin -74.23754 -539133 4238829 -41.01946 -175.346328 -61.746195 -149.3243325 -24.425496 -107.833246

1,5 lapangan 3.520973 3.680674 2044611 -19.64457 10.114246 27.097791 -14.997423 23.6149857 -16.4756943

356 3 lapangan 53.23711 38.32465 -1496078 1.730326 125.203972 74.44852485 77.83624905 46.417321 49.643725

o lapangan 53.64434 38.57842 1.524402 -1.280831 126.09868 78.1808496 75.23535495 49.804308 46.999075

1,5 lapangan 5.459548 4.647783 -20.11499 19.9697 13.9879104 -12.94812803 29.14079648 -15.2013968 24.8832932

3 tump.kanan -70.76763 -52.2~285 -41.75439 41.22023 -168.493716 -145.5703673 -58.44701625 -105.445257 -22.470637

o tump.kin -70.68193 -52.23697 41.48537 -42.01672 -168.397468 -58.08079725 -145.7579918 -22.128367 -105.630457

1,5 lapangan 5.499678 4.646727 20.10048 -20.24323 14.0343768 29.31969758 -13.04119793 25.0501902 -15.2935198

358 3 lapangan 53.63891 38.53043 -1.284418 1.530261 126.09538 75.22694235 78.1823553 46.990601 49.80528

o lapangan 53.23759 38.32328 1.732923 -1.497846 125.202356 77.83876065 74.4464532 49.646754 46.415985

1,5 lapangan 3.475855 3.682901 -19.78579 20.58887 10.0636676 -15.19190873 27.20148428 -16.6575205 23.7171395

3 tump.kanan -74.32825 -53.90747 -41.30451 42.6756 -175.445852 -149.7158198 -61.53670425 -108.199935 -24.219825

o tump.kiri -84.35518 -53.10917 40.28101 -42.73196 -186.200888 -74.16019275 -161.3238113 -35.638652 -118.651622

1,075 lapangan -11.01732 -8.8:l3672 25.05442 -26.54564 -27.3546592 10.1012772 -44.0787858 15.138832 -36.461228

360 2,15 lapangan 51.24587 29.4~258 9.827836 -10.35933 108.587172 79.5794958 58.3829715 55.949119 35.761953

o lapangan 50.238 28.6S572 12.51191 -12.91471 106.198752 80.9526585 54.2547075 57.72611 32.29949
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Lanjutan Tabe/7.1.a

No.balol ,..TKMOME/\ I;M~:r:;; I Mu2 :,i iMiJ4':
....

Ket.b~fo~Portal .Jarak .:. MD M~ .'.: :... ME (kNm) ..~~;f;::··:·' MuS ..••
/i (m);: Ii' ••. (kNm) (kNm) EKI~I EKANAN '11t"'m1;;' I, ILo"I .....\ ...::

:.: ..(,,1-......., i . (kNm)

[1 J [2) [3) [4] [5J [6] [7) [ 8J [ 9] [10) [11] [12J [13) [14)

1,925 lapangan 16.94301 12.63713 -13.77571 15.07206 40.55102 9.96015825 40.25031675 1.472999 30.320769

3,85 tump.kanan -65.56001 -46.46847 -40.06334 43.05884 -153.021564 -135.3004643 -48.02217525 -99.067349 -15.945169

0 tump.kiri -66.26524 -62.09404 39.7345 -43.58818 -178.868752 -60.456648 -147.945462 -19.904216 -103.226896

1,5 lapangan 3.456496 4.098017 19.1433 -21.05443 10.7046224 25.88124473 -16.32637178 22.2541464 -17.9435836

362 3 lapangan 45.13586 47.34008 -1.4479 1.479319 129.90716 70.7259 73.79947995 39.174374 42.101593

0 lapangan 45.10095 47.30597 1.405072 -1.164631 129.810692 73.66695735 70.9687692 41.995927 39.426224

1,5 lapangan 2.906047 5.209128 -19.17854 21.57106 11.8218612 -14.35132545 28.43575455 -16.5630977 24.1865023

3 tump.kanan -67.33124 -59.83772 -39.76216 44.30676 -176.53784 -143.862873 -55.590507 -100.360276 -16.291356

0 tump.kiri -115.5281 -65.47696 35.28022 -38.0523 -243.396856 -118.635678 -195.634824 -68.69507 -142.02759

1,2125 tump.kiri -20.69459 -12.18065 22.1459 -24.98304 -44.322548 -4.87096575 -54.35635275 3.520769 -43.608171

2,425 lapangan 56.62746 27.52847 9.011571 -11.91377 111.998504 83.3734293 61.40182125 59.976285 39.050944

0 lapangan 54.63953 26.3428 11.74699 -13.56547 107.715916 83.535816 56.957733 60.922567 35.610107
365 1,075 lapangan 61.4936 30.48918 0.4037408 -1.545769 122.575008 80.99902734 78.95204205 55.7479808 53.798471

2,15 lapangan 57.27298 28.62631 -10.93951 10.47393 114.529672 63.67895625 86.16306825 40.606172 62.019612

0 lapangan 59.25488 29.86277 -8.214456 8.555244 118.886288 69.27039945 86.87858445 45.114936 61.884636

1,2125 tump.kanan -15.44834 -7.53722Z -21.80541 24.41919 -30.5975632 -43.07347905 5.46235095 -35.708916 10.515684
2,425 tump.kanan -107.663 -58.5244 -35.39637 40.28314 -222.83464 -180.9376485 -101.474163 -132.29307 -56.61356

0 tump.kiri -44.69301 -49.33857 45.76023 -59.14847 -132.573324 -24.78216825 -134.9363033 5.536521 -99.372179
366 2,275 lapangan 14.05406 23.61629 -0.4327614 -1.602786 54.650936 26.70091578 25.47238995 12.2158926 11.045868

4,55 tump.kanan -6.867458 -23.93465 -46.62576 55.9429 -46.5363896 -68.73357015 38.96352285 -52.8064722 49.7621878

0 tump.kiri -1.592764 0 -5.684342E-14 0 -1.9113168 -1.6724022 -1.6724022 -1.4334876 -1.4334876 balok ate

380 0,4596194 lapangan -0.398191 0 -4.590742E-15 0 -0.4778292 -0.41810055 -0.41810055 -0.3583719 -0.3583719

0,9192388 tump.kanan -3.877557E-14 0 4.766193E-14 0 -4.6531 E-14 9.33068E-15 -4.07143E-14 1.27639E-14 -3.4898E-14

0 tump.kiri -1.592764 -1.421085E-'4 3552714E-14 -1.136868E-13 -1.9113168 -1.6724022 -1.6724022 -1.4334876 -1.4334876

381 0,4596194 lapangan -0.398191 -1.147685E·15 ~ 1593238E-14 -9.181484E-15 -0.4778292 -0.41810055 -0.41810055 -0.3583719 -0.3583719
0,9192388 tump.kanan -3.649961E-14 1.191548E·14 3662371E-15 9532387E-14 -2.4735E-14 -3.59145E-14 6.80211 E-14 -3.6512E-14 6.24742E-14

0 tump.kiri -1.950109 6.402749 -«86433 6.516785 7.9042676 -45.79371773 8.156453025 -46.6194281 4.7616869
382 2,91328 lapangan 5.194658 -0.826124-3 -1.461803 -0.1202785 4.91179072 3.485782493 4.894383218 3.2133892 4.5549137

5,82656 tump.kanan -19.6561 -8.054997 41.94072 -6.757341 -36.4753152 19.16997758 -31.96298648 24.25023 -24.447831
0 tump.kiri -1.991204 6.412603 6.509398 -44.85758 7.87072 8.110720275 -45.82460663 4.7173144 -46.6496636

383 2,91328 lapangan 5.19258 -0.8:<62547 -0.1200854 -1.461993 4.90908848 4.892335613 3.483332633 4.5532366 3.211329
5,82656 tump.kanan -19.61916 -8.065112 -6.749568 41.9336 -36.4471712 -31.9213482 19.1959782 -24.406812 24.276356

0 tump.kiri -3.34324 3.36249" 7.69232 -13.49685 1.3681072 6.331844925 -15.91678358 4.683404 -16.505766

384 2,275 lapangan 3.531517 0.2230648 -0.6804643 -0.1168417 4.59472408 3.110714355 3.702518085 2.497901 3.0615236 -

~--~'.__.~~--~...~~.-~~ ..._~--_._.~--------
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Lanjutan TabeI7.1.a

Portal No.baJol Jarak ~~~l;;;'" '
" ,MD ML ,,) '(ME (kNm) ."'::; ':~~~:\ :l ,,'~',,~:\\: "", --::(, "'" "", :, .." ','" >: i:.:,;!:::"i::(ril)'" " ,','(kNrn) ",

(kNm) "'E~IRI'; ""'" EKANAN' "i"

[1) [2] [3] [41 [51 [61 [7] [ 8J [ 9J 110] [11 J [12] [13J [14]

4,55 tump.kanan -9.105086 -2.916368 -9.053248 13.26317 -15.592292 -20.5973439 2,834895 -17.2478254 5.0685926

0 tump.kiri -13.68533 1.381293 5.984175 -9.570941 -14.2123272 -7.361033925 -23.69390573 -6.332622 -21,887738

385 3,5 lapangan 7.753582 7,917592E-02 -0.4451915 -2.735716E-03 9.430979'872 7.715377383 8.179955956 6.5330323 6.975488084

7 tump.kanan -16.98825 -1.222941 -6.874557 9.56547 -22.3426056 -25.69799138 -8.435963025 -22.163982 -5.723955

0 tump.kiri -9.212369 1.334522 8.736831 -10.69974 -8.9196076 0.20130915 -20.2070904 0.4456989 -18.9908721

386 3 lapangan 5.900229 5.330546E-02 -0.2249583 -1.967676E-02 7.165563536 5.987019602 6.202565219 5.0852478 5.29052934
6 tump.kanan -12,91588 -1.227'911 -9.186748 10.66039 -17.4637136 -23.85241268 -3.012917775 -20.81104 -0.963902

0 tump.kiri -10.75283 0.8722222 9.930532 -10.69557 -11.5078405 -0.405496245 -22.06290335 0.252985 -20.373117

387 3 lapangan 5.661021 0.0996113 -0.104223 -4.368475E-03 6.95260328 5.886933833 5.991781084 4.9906959 5.090550425

6 tump.kanan -11.85383 -0.6729996 -10.13898 10.68683 -15.3013954 -23.44577529 -1.57867479 -20.807427 0.018383

0 tump.1dri -11.12073 -0.1573104 10.39612 -10.61713 -13.5965726 -0.84342846 -22.90734096 0.387463 -20.625787

388 3 lapangan 5.772832 5.290479E-02 -4.107475E-02 -1.448388E-02 7.012046064 6.046120127 6.074040541 5.15447405 5.18106492
6 tump.kanan -11.26231 0.26312 -10.47827 10.58816 -13.09378 -22.689471 -0.5697195 -20.614349 0.452081
0 tump.kiri -11.24156 0.2609337 10.6632 -10.55399 -13.0723781 -0.470287808 -22.74833731 0.545796 -20.671394

389 3 lapangan 5.772989 0.0529005 -1.317863E-02 -4.246909E-02 7.0122276 6.075573651 6.044818668 5.18251147 5.15322101
6 tump.kanan -11.14117 -0.155,1327 -10.68956 10.46905 -13.6176163 -23.00371117 -0.787170668 -20.716613 0.441997
0 tump.kiri -11.83837 -0.6740007 10.65445 -10.10594 -15.2844451 -1.596966368 -23.39537587 -8.3E-05 -20.760473

390 3 lapangan 5.661145 9.966139E-02 -5,525404E-03 -0.1029739 6.962832224 5.990722806 5.888401885 5.089505096 4.9920566

6 tump.kanan -10.76804 0.8733235 -10.6655 9.899991 -11 .5243304 -22.04672216 -0.452956612 -20.356736 0.208755

0 tump.kiri -12.90003 -1.229945 10.65694 -9.183588 -17.447948 -3.000965625 -23.83352003 -0.953087 -20.793615
391 3 lapangan 5.900759 5,336536E-02 -1.807191E-02 -0.2265708 7.166295376 6.204838259 5.985914424 5,29261119 5.0841123

6 tump.kanan -9.227152 1.336676 -10.69308 8.730447 -8.9339008 -20.2144887 0.~8021465 -18,9975168 0.4260102
0 tump.kiri -16.97713 -1.225366 9.555653 -6.865072 -22.3331416 -8.435868 -25.67762925 -5.723764 -22.144489

392 3,5 lapangan 7.754232 7.920311 E-02 -2.406017E-03 -0.4454968 9.431803376 8.180998915 7.715753593 6.976402783 6.533312
7 tump.kanan -13.69514 1.383772 -9.560464 5.974079 -14.2201328 -23.6919039 -7.38063375 -21.88609 -6.351547
0 tump.kiri -9.094383 -2.919485 13.24669 -9.037129 -15.5844356 2.827192725 -20.57081723 5.0617453 -17.2220737

393 2,275 lapangan 3.532507 0.2231328 -0.1165344 -0.6807559 4.59602088 3.70391595 3.111483375 3.0627219 2.4985004
4,55 tump.kanan -3.351964 3.36575 -13.47976 7.675618 1.3628432 -15.90629145 6.30685545 -16.4965276 4.6588504

ASy~4& ' 0 tump,.kiri -9.943145 -0.9758344 15:91447 -18.3972 -13.493109 5.75757819 -30.26967531 6.9656395 -27.3460305 balok It. 1
ASy-18 1,557524 lapangan 18.35997 8.96063 6.446505 -7.793536 36.368972 30.7511295 15.79908645 22.970478 8.730437

58 &87 3,115048 lapangan 24.2787 8.465805 -3.021464 2.810126 42.679728 26.76464543 32.88781493 18.829366 24.660956

0 lapangan 21.77466 6.731291 -3.591755 3.288368 36.8996576 22.62597803 29.85010718 16.005439 22.885562
1,557524 lapangan 0.2644197 -0.7811874 -9.044843 10.52145 -0.9325962 -9.62956785 10.9150398 -8.80686527 10.75942773
3,115048 tul1l1p.kanan -43.6302 -18.72495 -14.49793 17.75454 -82.31616 -70.86513525 -37.00004H5 -53.76511 -21.51264 -
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Lanjutan TabeI7.1.a

Portal NO.balok Jarak LTK MOMEN MD Ml ME (kNm) Mu1 '. Mu2:' :""'" Illj!!;l Mu4 Mu5 Ket.balok

(m) (kNm) fkNm) EKIRI E KANAN (kNm) (kNm) (k~~): (kNm) (kNm)
[1) 12] [3] [4] [5] {6} (7] ( 8) [ 9] [10] [11] (12] [13] [14]

0 tump.kiri -63.4011 -33.18687 2197088 -25.74859 -137.180312 -63.54983775 -113.6552813 -35.09011 -82.80958

1,509776 lapangan 4.971965 4.057402 1036747 -12.0899 12.4582012 18.2365428 -5.3436957 14.8422385 -7.6151315

105... 121 3,019553 lapangan 42.25978 26.92656 -1.235933 1.568799 93.794232 57.21148335 60.15645195 36.797869 39.602601
Q lapangan 42.14882 26.86201 -1.27538 1.579312 93.5578 57.01966725 60.01709385 36.658558 39.51325

1,509776 lapangan 7.948335 4.810965 -11.47169 13.6657 17.235546 -1.173766125 25.22049338 -4.3181885 20.8192015
3,019553 tump.kanan -57.33739 -36.61519 -21.668 25.75208 -127.389172 -102.1786343 -52.38755025 -73.271651 -25.851571

0 tump.kin -30.00135 -12.34365 3.673247 -3.754453 -55.75146 -34.1249244 -41 .9240094 -23.327968 -30.755668 balok 1t.2

1,509776 lapangan 12.84612 7.911377 1.517608 -1.562382 28.0735472 19.23538733 16.00139783 13.079116 9.999126

225&257 3,019553 lapangan 34.66061 18.36488 -0.6380306 0.6296889 70.97654 45.36527037 46.69637585 30.5565184 31.8242379

0 lapangan 34.76039 18.40371 -0.6648242 0.6480967 71.158404 45.46229184 46.84085879 30.6195268 31.9324477

1,509776 lapangan 3.781797 1.795468 -1.768167 1.828173 7.4109052 3.0569322 6.8330892 1.6354503 5.2317903
3,019553 tump.kanan -58.28205 -34.18788 -2.87151 3.00825 -124.639068 -82.159875 -75.986127 -55.325355 -49.445595

0 tump.kin -61.3347 -46.4285 3.335011 -4.098144 -147.88724 -90.74794575 -86.4320352 -57.078895 -52.968504 blk tribun

171 0,4787761 lapangan 27.02597 20.85369 0.7286733 -0.932709 65.797068 40.09056272 38.3461113 25.0520463 23.390664
0,9575522 tump.kanan -37.53536 -32.57256 -1.877665 2.232726 -97.158528 -53.01096045 -60.8157732 -30.446813 -37.879968

0 tump.kin -75.35693 -61.14415 1.285883 -1.136491 -188.258956 -113.2039671 -109.328036 -69.705534 -66.014171

307 3,765661 lapangan 46.47594 38.38745 -0.2992073 0.3352878 111.191048 68.63898059 69.30520044 41.5291387 42.1636338
7,531321 tump.kanan -80.14082 -66.18343 -1.884297 1.807066 -202.062472 -117.5439846 -120.0874773 -70.840855 -73.263229

AS y·5 & 0 tump.kin 8.198727 13.43694 19.17299 -21.20222 31.3375764 35.79469635 -6.59927415 26.5518443 -13.8233657 balok 1t.'1

AS y·17 1,724567 lapangan 24.97326 13.39976 9.013201 -9.923075 51.407528 42.72065805 22.83756825 31.489135 12.552859

60&91 3,449134 lapangan 27.73274 13.36258 -1.146593 1.356074 54.659416 34.93080885 37.5586092 23.812873 26.31554

0 lapangan 24.69687 1J.48066 5.050895E-02 2.597398E-02 46.4053 31.4870944 31.46133268 22.27769195 22.25315698

1,724567 lapangan -3.983054 -4.88183 -10.44125 11.67581 -12.5905928 -17.70847995 5.51443305 -1~.0259986 8.0910614

3,449134 tump.kanan -46.67803 -20.24432 -20.933 23.32564 -88.404548 -81.6198495 -35.1482775 -62.943227 -18.684587

0 tump.kiri -85.18533 -53.51554 24.53539 -27.32421 148.336448 90.26348783 92.17182965 57.4127395 59.2302079

1,671594 lapangan 8.681972 ;.05677 11.84245 -13.17862 21.7091984 25.25544735 -1.01667615 19.6562248 -5.3648452

123&150 3,343187 lapangan 64.73692 . 44.15759 -0.8504885 0.9669799 -187.84726 -91.7780955 -146.2306755 -52.131407 -103.991007

0 lapangan 53.25569 35.17945 -0.3198391 0.4055042 -158.624492 -124.9879418 -67.58821125 -88.702839 -34.036429
1,671594 lapangan 10.55791 5.987401 -13.03284 14.66303 22.2493336 0.544709025 29.62537253 -3.530721 24.165149
3,343187 tump.kanan -69.95221 -46.67615 -25.74585 28.92056 120.193948 74.0518547 74.81346516 47.6102819 48.3356252

0 tump.kin -29.36271 -6.357402 5.231945 -5.57296 -45.4070952 -28.6749393 -40.02008955 -21.194494 -31.999399 balok ft.2
1.671594 lapangan 13.48566 7.752032 2.569613 -2.68844 28.5860432 20.92785345 15.4068978 14.706707 9.448654

259&286 3.343187 lapangan 43.16674 21.85147 -9.271789E-02 0.1960794 86.77844 56.70499497 57.00823212 38.75734811 39.0461454

-----_._-----
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[1] [2] [3] [4] [5] [6) [7] [ 8) [ 9] [10} [11] [12] [13] [14]

0 lapangan 36.58418 17.30463 1.751884E-03 0.1310101 71.588424 47.50015923 47.63588036 32.92751388 33.0567721

1,671594 lapangan 7.631208 2.510299 -3.017254 3.436859 13.173928 6.162558675 12.93937733 3.8508332 10.3049462

3,343187 tump.kanan -59.13411 -35.75552 -6.03626 6.742709 -128.169764 -87.2005365 -73.78261905 -59.256959 -46.47799

0 tump.kiri -84.21484 -60.24145 5.541487 -6.109268 -197.444128 -123.6894414 -116.0105027 -79.257259 -71.943984 blk tribun

173 3,761187 lapangan 38.71102 28.10838 1.038792 -1.129948 91.426632 56.4942021 54.2170251 35.87871 33.70997

7,522373 tump.kanan -50.78445 -37.99206 -3.463903 3.849372 -121.728636 -67.45094265 -79.6842354 -40.164518 -51.815273

0 tump.kiri -121.5243 -94.04e12 2.888808 -2.694065 -296.307752 -182.0764523 -171.8026212 -114.229155 -104.444554

311 4,029814 lapangan 74.24924 60.82076 -0.9842385 1.116626 186.412304 108.8591506 111.0650583 65.8400775 67.940942
8,059628 tump.kanan -129.498 -104.61:11 -4.857285 4.927316 -322.85536 -187.8867291 -193.7487458 -113.659392 -119.242265

AS y-6 & 0 tump.kiri -4.481811 7.375786 21.07293 -22.60643 6.4230844 21.2929626 -24.5703654 17.0393001 -26.6400599 balok 11.1

AS y-16 1,625 lapangan 29.05545 16.603~6 11.18103 -11.73936 61.432076 50.9651205 26.898711 37.330935 14.410545

61&92 3,25 lapangan 50.14924 25.83114 1.289116 -0.8722764 101.508912 67.5716223 65.30216028 46.423432 44.2620396

0 lapangan
.

51.63176 26.77123 1.892834 -1.368798 104.79208 70.25571945 66,83100585 48.361418 45.099786

1,625 lapangan -1.355603 -2.353238 -11.75691 12.72109 -5.3919044 -15.0035886 10.6983114 -12.9769527 11.5010473

3,25 tump.kanan -78.80128 -42.92042 -2!:'.40665 26.81098 -163.234208 -131.951547 -77.1230355 -96.327802 -44.110172

0 tump.kiri -96.30162 -62.12803 26.7452 -28.88057 -214.966792 -105.6514568 -164.0585153 -59.926258 -115.552028

1,575 lapangan 6.841506 5.961873 13.20375 -14.24835 17.748804 24.17750213 -4.647202875 19.3611054 -8.0909946

124&151 3,15 lapangan 76.41602 53.21452 -0.3376946 0.3838588 176.842456 107.8198647 108.5774957 68.4367234 69.1582768

0 lapangan 75.91718 52.83825 -0.1063941 0.166351 175.641816 107.3414064 107.6277888 68.2190679 68.491813

1,575 lapangan 10.17418 6.15264-7 -15.14415 16.41082 22.0532512 -1.988328825 31 .14438968 -5.987388 25.567582
3,15 tump.kanan -89.13743 -61.3702 -30.1819 32.65528 -205.157236 -157.5046515 -91.5256125 -110.405587 -47.568407

0 tump.kiri -63.14948 -39.22224 -0.1719721 1.126733E-02 -138.53496 -87.07920071 -86.8867993 -57.0065041 -56.82326467 balok 1t.2

1,575 lapangan 15.31448 8.53141 5.595856E-02 -4.235562E-02 32.027632 20.61795074 20.51472085 13.83899056 13.74067638

260&287 3,15 lapangan 71.14938 45.86644 0.2838892 -9.597857E-02 158.76556 99.08481366 98.6859525 64.3183312 63.93846343

0 lapangan 70.93444 ! 45.628 0.2106164 -1.866194E-02 158.126128 98.65700922 98.41626696 64.0516124 63.82233406
1.575 tapangan 6.803112 I 4.158306 -0.2171583 0.5322837 14.817024 9.098351535 9.885276135 5.9056325 6.6550845r
3,15 tump.kanan -90.89683 -58.14864 -0.6449531 1.083229 -202.11402 -126.6469083 -124.8323171 -82.4521001 -80.723918

0 tump.kiri -105.3297 -70.017et2. 12.4519 -13.01798 -238.423832 -153.0863754 -141.2579889 -100.254768 -88.989638 blk tribun

174 3,579455 lapangan 44.49746 31.17329 3.496931 -3.605445 103.274376 66.7601403 59.3026455 43.544645 36.442269
7,158911 tump.kanan -28.59675 -22.52721 -5.458038 5.807092 -70.359636 -28.77887775 -55.52225175 -13.285175 -38.755055

0 tump.kiri -69.42715 -48.76519 6.714958 -5.82675 -161.336884 -114.3865433 -83.79559125 -77.614255 -48.480015
312 3,871046 lapangan 57.86718 41.37602 -4.207432 4.088833 135.642248 78.0651459 86,77622415 47.87303 56.169295

7,742093 tump.kanan -88.54568 -63.39856 -15.12982 14.00442 -207.692512 -119.2065021 -132.3752955 -72.976154 -85.517862
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Lanjutan TabeI7.1.a

. Jarak

(m)
[14]

62&93

I I I I ! I -~~,~ I -~"'.'N~'~ I -, ....~............. I ~....~~n~_ I _.--._-- I _ .._ •.. _- I baloklt.1

o I lapangan I 66.51276 I 36.95158 I 1.175563 I -1.190223 I 138.93784 I 90.47231865 I 87.98824335 I 61.037047 I 58.671261

1,625 , lapangan I 2.376554 I 1.505154 I -9.672906 I 10.60485 I 5.2601112 I -6.87096375 I 14.42068005 I -7.5340074 I 12.7437486

3,25 I tump.kanan 1 -98.2328 I -56.82668 I -20.52138 I 22.39992 I -208.802048 I -154.525896 I -109.458531 I -108.9309 1 -66.0096

o 1 tump.kin I -106.9188 I -70.89735 I 20.26563 I -22.24767 I -241.73832 I -128.2069373 1-172.84590231 -75.96129 I -118.47459

1,575 I lapangan I 7.078011 I 5.743992 I 9.736755 I -10.65898 I 17.6840004 I 20.6711001 I -0.74442165 I 16.1069649 I -4.2887701

125&152 87.50623 61.54808 -0.7921233 0.9297072 203.484404 123.362554 125.1704761 77.9634837 79.6853142

87.46069 61.50483 -0.8964505 1.060425 203.360556 123.1824872 125.2372065 77.8181705 79.715046

1,575 I lapangan I 9.600558 I 5.888413 I -11.34302 I 12.54915 I 20.9421304 I 1.261831725 I 26.34861023 I -2.7025178 I 21.1896522
3,15 I tump.kanan r -101.8282 r- -70.56525-'--21.78959 I 24.03787 I -235.09824 I -166.8454358 1-118.72660281 -113.43497 I -67.60751

o I I _R!:j45R4 I -5!:jR5444 I _?M!:j47R I ?174415 -202.797184 -127.4438529 -122.9667653 -82.602038 -78.338145

1,575 18.37102 13.00636 -1.059947 1.157027 42.8554 25.00496565 27.33278835 15.473971 17.690945

261 &288 92.63184 64.8299 -0.0304166 0.1396393 214.886048 131.2671921 131.4457508 83.3382394 83.5082953

92.61485 64.82796 6.141512E-02 0.1443371 214.862556 131.3447574 131.4318255 83.41478012 83.4977021

1,575 I lapangan I 7.967056 1 4.73964 I 2.466193E-02 1 -0.8714276 I 17.1438912 I 10.87961483 I 9.93872082 1 7.19501233 1 6.2989228
3,15 I tump.kanan 1 -110.2493 1- -76.18594-IT209125E-021 -1.887192 I -254.196664 I -155.7120793 1-157.7409351 I -99.236461251 -101.111562

~
c:;

AS y-8 &

AS y~14

176

315

63&94

126&153

o ! t..",~ "'in I _QR R'l7?R I -fiR <;RR?'l I 1'1 <:11 !:j?5 I -1 <; 13979 -224.905904 -144.6108636 -131.8370403 -94.566789 -82.401243

3,579455 I lapangan 40.78921 27.62958 4.063005 -4.38374 93.15438 61.60035525 52.731273 40.773294 32.326549

7,158911 I tump.kanan I -28.81339 I -22.78564 I -5.793237 1 6.372309 I -71.033092 I -27.601308 I -58.1133 I -12.012801 I -41.071841

o I tump.kin I -54.82322 I -35.64207 I 7.558136 I -7.137393 I -122.815176 I -95.94090975 1-56.755917751 -68.068938 I -30.749898

3,871046 I lapangan I 49.69081 r 34.74242 I -5.584952 I 5.726801 I 115.216844 I 64.5509214 I 76.42826205 I 39.136777 1 50.44853
7,742093 I tump.kananT -71.44767 1 -46.47551 -I --18.72804 I 18.591 I -160.09802 I -91.48365345 1-106.91395891 -56.744767 I -71.440296

o -26.20441 -9.908491 23.02378 -27.23617 -47.2988776 -8.541619275 -61.31456678 -0.560189 balok 1t.1

1,625 23.82669 12.03Be4 12.06513 -14.216 47.854332 44.0068545 16.411668 33.509151

3,25 I lapangan I 61.41433 I 33.98637 I 1.106474 I -1.195829 I 128.075388 I 83.48968845 I 81.0722703 I 56.379371 I 54.077068

o I lapangan I 61.41605 I 33.94473 I 1.139048 I -1.297821 I 128.010828 I 83.50383615 1 80.9451237 I 56.413493 I 53.976624

1,625 \ lapangan I 3.436541 I 2.743801 I -9.81261 I 11.6525 I 8.5139308 I -5.254376925 I 17.28398858 I -6.7197231 I 14.7453869

3,25 I tump.kanan 1 -91.01613 I -51.34255 I -20.76427 I 24.60283 I -191.367436 I -144.3242588 1-96.688803751 -102.678787 I -57.311687

o 1 tump.kin I -82.54716 I -49.63565 1 20.54982 I -24.37475 I -178.473632 I -91.15592325 J -138.3267218\ -53.742624 I -98.667194

1,575 I lapangan I 6.892213 I 5.360161 I 9.86462 I -11.64519 I 16.8469132 I 20.40875918 1-2.1765413251 16.0676117 1-5.4421983

3,15 I lapangan I 62.76297 I 39.51873 I -0.8205754 I 1.084363 I 138.545532 I 85.78684758 I 87.7870329 I 55.6660976 I 57.571036

___ ~~=~~". ~,r_=__""---_ .•,~- .._--~~,-~_.-~-~~.,.-
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[1] [2] [3] [4] [5] [6] [7] [ 8] [ 9] [10] [11] [12] [13] [14]

0 lapangan 62.864:'7 39.59784 -0.7879864 0.9999041 138.793788 85.96906878 87.84635381 55.7899466 57.5778371

1,575 lapangan 5.329206 1.93815 -11.48674 13.75037 9.4960872 -5.44788195 21.05108355 ~.6904546 18.5466554
3,15 tump.kanan -74.83501 -46.14017 -22.18549 26.50084 0 -23.2947645 27.825882 -22.18549 26.50084

0 tump.kiri ~6.7694 -37.56814 -2.186018 3.457448 0 -2.2953189 3.6303204 -2.186018 3.457448 balok 11.:2

1,575 lapangan 17.16576 13.09966 -1.086149 1.700269 41.558368 23.76091305 26.68665195 14.363035 17.149453

262&289 3,15 lapangan 67.532::.2 42.93021 0.0137204 -0.0569 149.72712 93.46170267 93.38755125 60.7928084 60.722188

0 lapangan 67.69049 43.14451 1.497434E-02 4.05987E-03 150.259804 93.74160531 93.73014511 60.93641534 60.92550087

1,575 lapangan 3.1798E.5 -8.161288E-02 1.066994 -1.763686 3.685281392 4.416376188 1.444162188 3.9288905 1.0982105
3,15 rump.kanan -83.95978 -53.72636 2.119014 -3.531432 -186.713912 -114.1391433 -120.0721116 -73.444788 -79.095234

0 tump.kiri -91.24245 ~0.65726 14.08216 -16.51296 ~5.96936 -46.30393425 -33.07233825 -31.237614 -18.636094 blk tribun

179 3,579455 lapangan 38.94963 25.2813 4.110724 -4.886075 87.189636 58.4860542 49.03941525 39.165391 30.168592

7,158911 tump.kanan -28.19656 -20.08343 -5.86071 6.74081 0 14.786268 -17.338608 14.08216 -16.51296

0 tump.kiri -89,59097 ~1,98603 8.211159 -10.78421 -15143732.8 -9310853.105 -9310803.372 -5954481.348 -5954433.983

317 3,871046 lapangan 57,040C9 42,20167 -5.968323 8.216445 13597078 8204790.858 8204805.752 5133602.132 5133616.316
7,742093 tump.kanan ~6,16068 -45,02782 -20.1478 27.2171 -20668681.2 -12661309.8 -12661329.75 -8063179.089 -8063198.084

AS y-9 & 0 tump.kiri -18.67274 -1.914489 21.16556 -23.10625 -25.4704704 1.612354275 -44.87304623 4.360094 -39.911716 balok It. 1

AS y-13 1,625 lapangan 22.20366 11.87749 11.12851 -12.14019 45.648376 41 .23446075 16.80232575 31.111804 7.843104

64&95 3,25 lapangan 50.63659 25.66947 1.091455 -1.174133 101.83506 67.790919 65.4120516 46.664386 44.398798

0 lapangan 50.67883 25.79021 1.091456 -1.174134 102.078932 67.89866055 65.51979105 46.702403 44.436813

1,625 fapangan 3.938872 2.736033 -8.928093 9.81525 9.1042992 -3.802264725 15.87824543 -5.3831082 13.3602348

3,25 tump.kanan -83.77981 -47.49457 1.064942 -1.12116 -176.527084 -111.7852607 -114.0806678 -74.336887 -76.522989

0 tump.kiri -84.12582 -50.37227 -18.92113 20.75166 -181.546616 -134.6447393 -92.98830975 -94.634368 -54.961578

1,575 lapangan 6.983049 5.724686 18.51585 -20.44438 17.5391564 29.7793041 -11.1289374 24.8005941 -14.1596359

127&154 3,15 lapangan 64.52331 40.98439 -0.6446446 0.7909558 143.002996 88.58940342 90.09678384 57.42£53344 58.8619348

0 lapangan 64.49619 41.00727 -0.8152167 0.9978129
.

143.00706 88.39383872 90.2975198 57.23'13543 59.0443839

1,575 lapangan 6.235435 2.694025 -10.45536 11.66425 11.792962 -3.016558125 20.20903238 -4.8434685 17.2761415
3,15 tump.kanan -74.65438 -46.03785 -20.0955 22.33069 -163.245816 -123.6572453 -79.10974575 -87.284442 -44.858252

0 tump.kiri -50.00583 -25.47447 -2.656456 2.726279 -100.766148 ~8.66949705 ~3.0176253 -47.661703 -42.278968 balok 1t.:2
1,575 lapangan 12.82783 6.559654 -1.204228 1.284474 25.8888424 15.64660045 18.26173755 10.340819 12.829521

263&290 3,15 lapangan 53.03242 28.17515 0.2480001 -0.1573305 108.719144 70.73639486 70.31079773 47.9771781 47.5718475

0 fapangan 52.83475 28.00277 2.363416E-02 6.413121E-02 108.206132 70.20275762 70.24527952 47.57490916 47.61540621

1,575 lapangan 2.793306 02903828 1.394058 -1.281358 3.81657968 4.54918317 1.73999637 3.9080334 1.2326174
3,15 tump.kanan ~9.87719 -37.84063 2.764481 -2.626848 -144.397636 -90.3346752 -95.99557065 -60.12499 ~5.516319
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No.balok Jarak
,[:'iii[t>[\ :' ~: :i·,:::I ',:,'." (m).,:

[1] [2] [3] [4] [5J [6J [7J [ 8) ( 9J [1 OJ [11J [12] [13) [14)

0 tump.kiri -98.16928 -6t..87354 12.97371 -14.15821 -221.6008 -142.6983159 -130.9896966 -93.64946 -82.498394 blk tribun

181 3,579455 lapangan 44.37769 31.65644 3.8383 -4.152126 103.903532 67.2464205 58.8564732 43.778221 35.787795

7,158911 tump.kanan -41.52176 -31.771:J5 -5.297108 5.853958 -100.658912 -46.654965 -75.143481 -24.395874 -51.527794

0 tump.kiri -48.20781 -30.08219 3.841292 -8.454854 -105.980876 -88.95691875 -43.99788225 -64.858999 -22.040869

319 3,871046 lapangan 46.99958 31.58075 -6.315341 6.44565 106.928696 59.2983447 72.69738525 35.984281 48.745272
7,742093 tump.kanan -74.91969 -50.66851 -21.47197 21.34616 -170.973244 -95.98328565 -114.144239 -58.586429 -75.882575

AS y-10 & 0 tump.kiri -61.34422 -29.74163 20.89359 -22.65685 -121.199672 -58.08751725 -103.8154793 -34.316208 -77.866648 balok It:!

AS y-12 1,625 lapangan 29.00379 13.05517 ;0.86635 -11.73702 55.69282 48.71761125 24.98407275 36.969761 14.366391

65&96 3,25 lapangan 79.7099 44.40926 0.8391054 -0.8171853 166.706696 107.8913172 106.1522119 72.5780154 70.9217247

0 lapangan 79.63889 44.29652 0.8372079 -0.8083268 166.4411 107.7555758 106.0277644 72.5122089 70.8666742

1,625 lapangan 15.41965 8.826521 -9.254428 10.10348 32.6260136 11.1 0740663 31.43321003 4.623257 23.981165
3,25 tump.kanan -104.9619 -53.81991 -19.34607 21.0153 166.4411 -158.7788213 -116.3993828 -113.81178 -73.45041

0 tump.kiri -63.15596 -35.01974 4.945471 -5.292119 -131.818736 -87.06783645 -82.20165555 ·59.096283 ·54.461825 blk tribun

182 3,579455 lapangan 26.1187 14.40431 1.344776 -1.45679 54.389336 36.39891255 33.45726825 24.851606 22.05004
7,158911 tump.kanan -28.04222 -16.15008 -2.255919 2.378539 -59.490792 -32.73037845 -43.47984795 -20.292527 -30.530117

0 tump.kiri -29.37666 -22.67929 1.432321 -1.342995 -71.538856 -46.53940515 -39.02613015 -30.045932 -22.890432

320 3,871046 lapangan 49.96722 38.85552 -1.087308 1.102783 122.129496 71.7230556 74.02265115 43.88319 46.073281
7,742093 tump.kanan -91.18372 -67.27437 -3.606938 3.548562 -217.059456 -134.8492352 -127.3359602 -85.672286 -78.516786

AS y-11 0 tump.kiri -91.80013 -61.69233 28.64534 -31.24957 -208.867884 -98.70100275 -161.5906583 -53.974777 ·113.869687 balok It.'!

1,575 lapangan 12.80398 8.914585 14.12832 -15.38566 29.628112 32.95907213 1.969393125 25.651902 -3.862078

128&155 3,15 lapangan 83.83948 58.68425 -0.3886966 0.4782417 194.502176 118.4325538 119.342839 75.0668354 75.9337737

0 lapangan 83.82201 58.59561 -0.1078792 0.1690736 194.339388 118.6625326 118.953333 75.3319298 75.6088826
1,575 lapangan 9.092546 5.958693 -14.54772 15.93983 20.444964 -2.599618875 29.41230863 -6.3644286 24.1231214
3,15 tump.kanan -99.20554 -67.51547 -28.98755 31.71059 -227.0714 -170.048366;3 -106.3153193 -118.272536 ·57.574396

0 tump.kiri -21.5136 -4.209214 13.00519 -14.6027 -32.5510624 -11 .1436678:> -40.13195235 -6.35705 -33.96494 balok 1t.:2
1,575 lapangan 23.44103 13.35484 6.779848 -7.557154 49.49698 38.7432129' 23.6893608 27.876775 13.539773

264&291 3,15 lapangan 56.70616 30.91889 C.554511 -0.5116097 117.517616 76.3561218 75.23669507 51.590055 50.5239343
0 lapangan 56.89855 3099347 0.9932038 -1.000408 117.867812 77.05791324 74.96462085 52.2018988 50.208287

1,575 lapangan 1.216937 2-79312E-03 -5.193474 5.980779 1.464793392 -4.173897462 7.559068188 -4.0982307 7.0760223
3,15 tump.kanan -88.03329 -51.82514 -11.38015 12.96197 -188.560172 -131.5923105 -106.0330845 -90.610111 -66.267991

0 tump.kiri -62.10645 -40.53633 15.11043 -15.42805 -139.385868 -70.62739425 -102.6927983 -40.785375 -71.323855 blk tribun
321 3,871046 lapangan 56.69436 39.63133 -2.327716 1.923192 131.44336 77.89142445 82.35487785 48.697208 52.948116

7,742093 tump.kanan -67.98406 -47.8657 -19.76587 19.27444 -158.165992 -117.266919 -76.2745935 -80.951524 -4'1.911214
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Keterangan :

[1] Portal yg ditinjau

[2] Nomor elemen balok

[3] Jarak elemen balok (m)

[4] Letakldaerah momen

[5] MD = momen yg terjadi akibat beban mati

[6] ML = momen yg terjadi akibat beban hidup

[7] MEkiri = momen yg terjadi akibat beban gempa kiri

[8] MEkanan = momen yg terjadi akibat beban gempa kanan

[9] Mu1 = 1,2MD + 1,6 ML

[10] Mu2 = 1,05(MD+O,5ML+MEkiri)

[11] Mu3 = 1,05(MD+O,5ML+MEkanan)

[12] Mu4 = 0,9(MD+MEkiri)

[13] Mu5 = O,9(MD+MEkanan)

[14] Keterangan balok
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Tabel 7.1.b Momen Rencana Salak Portal S
Portal No.balok Jafak Uk. momen MD ML "i' ME'(kNm) '." ......•.,.,. I...• ,: ,.~§, .'i(_>":H'~W5> ,' .. ket.b~lIok

(m) ",i,·. (kNm) (kNm) EKIRI ',··i·.E KANAN ....,i'i; I.,'" ,';;',:." ii' ~ "(R&~)<

[1 ) (2) (3) [4] [5] [6] [7] [ 8] [ 9] [10] [11] (12) [13) [14J

AS y-3 0 tump.kiri -3.650745 -2.197 -7.105427E-15 0 -7.896094 -4.98670725 -4.98670725 -3.2856705 -3.2856705 balok It.l

33 0.46 lapangan -0.9126862 -0.54925 -5.738427E-16 1.632896E-15 -1.97402344 -1.24667676 -1.24667676 -0.82141758 -0.82141758

0.919 tump.kanar -1.789205E-16 3.580903E-15 5.957742E-15 3.265792E-15 5.51474E-15 7.94774E-15 5.12119E-15 5.79671 E-15 3.10476E-15

0 tump.kiri -3.650745 -2.197 0 1.421085E-14 -7.896094 -4.98670725 -4.98670725 -3.2856705 -3.2856705

34 0.46 lapangan -0.9126862 -0.54925 0 1.421085E-14 -1.97402344 -1 .24667676 -1 .24667676 -0.82141758 -0.82141758

0.919 tump.kanar -3.50959E-15 -5.967015E-15 0 1.421085E-14 -1.37587E-14 -6.81775E-15 8.10364E-15 -3.15863E-15 1.10522E-14

0 tump.kiri -15.11618 -14.63038 -50.31269 17.62054 -41.548024 -76.381263 -5.0513715 -63.917252 4.015978

35 2 lapangan 6.696055 7.976818 3.535346 -0.2870246 20.7981748 14.9308005 10.91731137 9.5617955 5.7394249

4 tump.kanar -27.54099 -16.88265 57.38338 -18.19459 -60.061428 22.47111825 -56.88575025 32.596489 -42.981481

0 tump.kiri -12.18185 -11.53839 25.01272 -10.99623 -33.079644 7.41475875 -30.39463875 14.049055 -21.959895

36 2 lapangan 6.610581 6.384312 -0.7623677 0.8357261 18.1475964 9.492387765 11.17038626 5.1871552 6.785249

4 tump.kanar -24.52025 -23.15965 -26.53746 12.66769 -66.47974 -65.76941175 -24.60400425 -48.605685 -9.400535

0 tump.kiri -48.65745 -49.61232 18.08719 -10.82937 -137.768652 -58.145241 -88.507629 -25.704515 -54.621075

1 5 lapangan 7.698547 7.105922 9.199134 -5.025226 20.6077316 21.4731741 6.5375961 16.1278263 1.9034663

37·38 J lapangan 38.13271 40.87416 0.3110735 0.7789192 111.157908 61 .82490668 62.31614466 34.6305125 35.0983582

0 lapangan 38.24896 40.83882 0.7355275 0.215829 111.240864 62.37409238 61.82840895 35.1595915 34.639893

1.5 lapangan 4.852836 5.537252 -8175127 6.090589 14.6830064 -0.58134825 14.39765355 -3.8075746 10.4581414

3 tump.kanan -54.46513 -52.71432 -17.08578 11.96535 -149.701068 -102.8034735 -72.299787 -66.104397 -37.053267

0 tump.kiri -44.9411 -34.71397 14.91288 -13.92322 -109.471672 -49.75446525 -80.03237025 -25.53411 -54.37021

39 3 lapangan 21.9816 15.45366 0.5356544 0.559652 51.103776 31.75628862 31.7814861 20.3190944 20.343092

6 tump.kanan -45.1693 -34.80371 -13.84157 15.04253 -109.889096 -80.23336125 -49.90505625 -54.49394 -25.60984

0 tump.kiri -54.09657 -52.54186 11.9258 -17.18455 -148.98286 -71.863785 -102.4296525 -36.761113 -65.871463

1.5 lapangan 4.992395 5.607204 6.073069 -8.246301 14.9624004 14.5625193 -0.4728192 10.5662245 -3.7531455

40-41 3 lapangan 38.15952 40.80627 0.2203432 0.6919518 111.081456 61.72214811 62.21733714 34.5639112 35.0355198

0 lapangan 38.82823 41.30101 0.7735358 0.2676507 112.675492 63.26488434 62.73370499 35.7189428 35.2130577

1.5 lapangan· . 7.539495 7.030082 -4.996765 '. 9.184916 20.2955252 6.36065955 21.2514246 1.7887805 15.9704615

3 tump.kanar -49.67107 -50.19084 -10.76707 18.10218 -139.910628 -89.810238 -59.4975255 -55.471033 -26.601783

0 tump.kiri -23.93615 -22.80378 13.2529 -28.23302 -65.209428 -23.189397 -66.749613 -8.289635 -49.775555

I42 2 lapangan 6.681842 6.37703 0.4556517 0.2455442 18.2214584 10.84230914 10.62169626 6.4693095 6.259202

4 tump.kanar -12.62343 -11.90883 -12.3416 28.72411 -34.202244 -32.46541725 10.65357825 -23.702687 17.363023 I
0 tump.kiri -22.72334 -16.57629 -12.10401 40.45834

!
-53.790072 -45.27126975 9.91919775 -32.555016 20.007334 j
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Lanjutan TabeI7.1.b

Portal No.balok Jarak TKMOME MD ML •.• ME (I<Nm) .' ..•.•.•··.t ........ litJ&i'!;:::· ,.M.~~.i:i· rfi\·; •..,. •..... ·m'"'"" . ..... .. >:(~~~)
KeLbellok

1···:····:·. (m) I •.> .....·.•
(kNm) (kNm) ... ~ 1:. KANAN . U.(~NlTI) i '. '.' ..... !!...... .... .\"'!'iIlIJ

[1] [2] [3] [4] [5] [6] [7] [ 8] [ 9] (10] [11] [12] [13] [14]

43 2 lapangan 6.7863 8.189623 -0_1366027 2.693651 21.2469568 11.28173424 14.25350063 5,9710673 8.801321
4 tump.kanan -13.62732 -14.51113 11.83081 -35.07104 -39.570592 -9.504E7875 -58.75162125 -0.433778 -47,335628

AS y-2 0 tump.kiri -1.567877 0 -2,1~1628E-14 3.552714E-15 -1.8814524 -1.646£7085 -1 .64627085 -1.4110893 -1.4110893 balok It.l

71 0.46 lapangan -0.3919693 0 -1.721528E-15 2.869214E-16 -0.47036316 -0.411567765 -0.411567765 -0,35277237 -0.35277237

0.919 tump.kanan -2.156695E-15 0 1.i'87323E-14 -2.978871 E-15 -2.58803E-15 1.65024E-14 -5.39234E-15 1.59322E-14 -4.9199E-15

0 tump.kiri -1.567877 -1.776357E-15 3.552714E-15 7.105427E-15 -1.8814524 -1 .64627085 -1 .64627085 ,1.4110893 -1.4110893

72 0.46 lapangan -0.3919693 -3.409253E-15 3.552714E-15 5.738427E-16 -0.47036316 -0.411567765 -0.411567765 . -0.35277237 -0,35277237

0.919 tump.kanan 3.838509E-15 -5.042149E-15 3.552714E-15 -5.957742E-15 -3.46123E-15 5.11366E-15 -4.87232E-15 7,00737E-15 -2.50308E-15

0 tump.kiri -14.01302 -12.23955 -45.66042 18.92088 -36.398904 -69.08297575 -1.27251075 -58.272138 6.309162

83 1.442 lapangan 4.145427 1.84162 1.268641 -0.5287806 7.9211044 6.6516219 4.76432922 4.9995253 3,2021037

2.885 tump.kanar -0.118976 3.906173 1.8.1977 -19.97844 6.1071056 52.53340103 -19.05154598 48.0906216 -20,0855184

0 tump.kin -9.607049 -8.879031 13.9026 -34.02977 -25.7349084 -0.151152725 -50.48015123 5.2562559 -42.6761141
84 1:442 lapangan 3.60359 1.91333 -0.3940692 0.947942 7.385636 4.37449509 5.78360685 2.8491618 4,191173

2.885 tump.kanar -3.52497 0.6890711 -14.69074 35.92566 -3.12745024 -18.76473317 34.38248683 -17.863213 32.753187

0 tump.kin -6.621285 -3.759964 -:!2.48963 20.26932 -13.9614844 -43.04044185 12.35645565 -38.4487865 14.3101635

89 1.155 lapangan 1.52095 0.4060057 0.3173962 4.300682E-02 2.47474912 2.143416503 1.855307654 1.6862512 1.41186182

2.31 tump.kanar -3.376512 -3.132019 33.12442 -20.1833 -9.0630448 29.59099343 -26.38211258 30.0855592 -23.2221608

0 tump.kiri -17.87006 -13.1031 20.47726 -13.58253 -42.409032 -4.1415675 -39.904347 4.394206 -29,665584

90 2 lapangan 10.57132 7.898098 4 1.61285E-02 0,2284295 25.3225408 15.29323094 15.48623843 9.55880085 9.7426175

4 tump.kanan -25.11112 -18.03403 ·:':038803 14.03938 -58.987792 -57.24197325 -21.09319275 -42.988038 -8,560628

0 tump.kiri -13.26637 -10.43837 1980279 ·14.66144 -32.621036 1.383C9675 -34,80434475 7.863057 -26,601173
91 2 lapangan 9,903904 7,702989 CI0810397 02129046 24.2094672 14.52826011 14.66671826 8.9945533 9.1264182

4 tump.kanan -31.04964 -21.08898 i3 604071 1508725 -71.001936 -64.296582 -27.832224 -47.585386 -12.857426

0 tump.kiri -39.57071 -30.01224 1317637 ·11.04894 -95.504436 -43.470483 -68.9070585 -22.437269 -46.662579
92 3 lapangan 25.86965 19.11999 8263192E·02 0.2300764 61.635564 37.28789077 37.44270747 23.36531692 23.5127614

6 tump.kanar -52.96856 -37.34777 -1301111 11.5091 -123.318704 -88.88623275 -63.14001225 -60.682814 -36.162604

0 tump.kiri -62.18007 -33,16152 12.50099 -12.26811 -127.674516 -69.572832 -95.580387 -43.461073 -68.230173
93 3 lapangan 35.0303 19.14484 o.~ 579281 0.1734453 72.668104 46.99868051 47.01497357 31.6851981 31,7007153

6 tump.kanar -63.78788 -34.14881 -12.18513 12.615 -131 .183552 -97.69978575 -71.65964925 -69.594222 -44.794092

0 tump.kiri -49.71666 -35.58755 11.44152 -13.1319 -116.600072 -58.87236075 -84.67445175 -33.303474 -57.876894
94 3 lapangan 24.70021 18.47321 0.2387527 6.902032E-02 59.197388 35.88434609 35.70612709 22.4689417 22.29920932

6 tump.kanar -45.1615 -33.06602 -10.96402 13.26994 -107.099432 -76.2914565 -50,8457985 -51.60937 -27.37541

0 tump.kiri -20.70617 -14.99838 14.94575 -19.74421 -48.844812 -13.9225905 -50.3470485 -3.689803 -38.379763
J
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Lanjutan TabeI7.1.b

Portal INo.balok

[1] I [2]

Jarek :11

(m)

[3] [4]

MD
(kt-lrh)

[5]

ML

(kNm)

[6]

EKIRI:-'-'"
[7]

ME (kNm)

EKANAN

[ 8] [ 9]

Mu5 Ket.bEllok

--
[14]
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o
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2.885

o
1.155

2.31

o
2

4

o
2

4

o
09625

1.925
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lapangan'

tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

,tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

tump.kanan

tump.kiri

lapangan

:tump.kanan

tump.kiri

10:85892

-21.6998

-20.81657

11.48078

-20.34569

-4.459494

1.399035
-5.782134

-1.567877

-0.3919693

4.948732E-15

-1.567877

-0.3919693

1.094394E-14

-24.04901

0.6486337

6.09828

-22.96659

0.4911101

4.700817

-12.7149

-2.252673

-2.657794

-12.73782

9.077768

-14.67045

-9.56018

4.450718

-27.10219

-84.35421

-17.64026

35.6383

31.25523

8.122025

-15.69091

-15.27746

8.526023

-1~.60383

-2526511

0.3450642
-4.387355

3.552714E-15

3.552714E-15

3.552714E-15

7.105427E-15

-2.691949E-15

-1 .248933E-14

-14.64318

2.79881

0.230434

-13.75126

2.758305

-07424926

-E.010546

-0.e011556

-5263758

-14.88749

1:J.79264

-1E.86057

-12.68311

7.049601

-26.55102

-1' .31161

-14.27102

2381501

2600452

0.2020027 .

-14.54174

13.97921

0.2173524

-13.5445

20.43971

-0.1373591
-20.71442

-2.342171E-14

-2.295371 E-15

2.383097E-14

7.• 05427E-15

5.738427E-16

-5.957742E-15

-38.28479

5.855745

49.99628

11.00383

-0.4425609

-11.88895

22.07954

-4.206939E-02

-22.16368

15.17563

-8.582668E-02

-15.34728

15.08603

·4362925E-02

-15.17329

1079523

€877197

2 95916

4521794

9.170968E-02

19.92763

-20.58639

5.888984E-02

20.70416

-33.23826

0.6695561
34.57737

1.065814E-14

8.607641 E-16

-8.936613E-15

o
o
o

11.20323

-0.4682024

-12.13963

-38.28693

5.780114

49.84716

-14.23681

4.304818E-02

14.32291

-10.175

0.2305054

10.63602

-11.15687

0.2052663

11.5674

-9.166036

-5606078

·2.04612

-3.620278

26.025944

-51.145216

-49.42382

27.4185728

-47.780956

-9.5538104

2.23094472

-13.9583288

-1.8814524

-0.47036316

1.16228E-14

-1.8814524

-0.47036316

-6.8502E-15

-52.2879

5.25645644

7.6866304

-49.561924

5.00262012

4.45299224

-24.8747536

-3.50505656

-11.6113656

-39.105368

28.1615456

-44.581452

-31.765192

16.6202232

-75.00426

-215.323628

-44.001944

90.469976

79.113508

15.87803196 I 15.76222429 I 9.9750307

-46.29134475 I -10.09850625 I -34.07156

-15.1998945 I -51.4937745 I -4.755703

16.7592011 I 16.59281541 I 10.5500544

-43.25171025 I -7.29061725 I -31.855621

15.40030853 I -40.96155998 I 16.4261654

1.5059184 I 2.35317936 I 1.1217724

-30.12474308 I 27.93163643 I -25.9183406

-1.64627085 -1.64627085 -1 .4110893

-0.411567765 -0.411567765 -0.35277237

3.20839E-14 I -2.3221E-15 I 2.82848E-14

-1.64627085 1 -1.64627085 I -1 .4110893

-0.411567765 I -0.411567765 I -0.35277237

-1.32139E-15 I 4.93424E-15 I 3.8918E-15

-73.1381595 I -21.1757385 I -59.928899

8.298972885 I 1.658828115 I 6.43951533

59.02026585'1 -6.22243965 I 55.484732

-19.7803095 I -71.5356075 I -9.666101

1.499086785 I 8.03289543 I -0.00056181

-7.937348265 I 56.88556724 I -7.6582147

6.67733535 I -31.45483215 I 10.63613

-2.6725862 I -2.583212751 I -2.06947509

-28.82602065 I 9.48489885 I -24.5556946

-5.25623175 I -31.87439325 I 3.711592

15.10767439 I 15.43982307 I 8.08416452

-40.37:l41575 I -13.08795075 I -28.550685

-0.85649025 I -28.41153525 I 6.481868

8.328483713 I 8.58982404 I 3.96201695

-58.3285395 I -30.250815 I -39.565261

-114.6755243 I -135.6348536 I -65.123559

-18.79350165 I -31.9009404 I -8.999037

56.18021325 I 50.92466925 I 35.03363

51.2182482 I 42.6690726 I 32.651501

9.86473768

0.39781

-39.321303

10.39159184

2.393039

-37.2518046

1.9286876

29.3734494

-1.4110893

-0.35277237

-4.48275E-15

-1.4110893

-0.35277237

9.84955E-15

-10.440879

0.11556793

-6.651178

-58.956861

6.22211309

54.0778953

-25.68022

-1.98435752

11.9308954

-21.639038

8.4004966

-2.567385

-19.761032

4.2109125

-12.824571

-85.084825

-21.482312

30.02835

24.509429
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Lanjuun label 7.1.b

POItllI No.balok Jarak. TKMOME MD ML ME (kNm) Mu1' >. ". •... MU2 Mu3 Mu4'! Mu5 Ketbalok

(m) .. T.::·· •. (kNm) (kNm) " EKIRI E KANAN •....• (kNITl)" :: I:;.;:: i:.·: (~Nmr;: > (kNmJ .(kNm~ (kNiTi)

I1J [2] [3] [4] [5] [6] [7] [ 8] [ 9J [1O] [11] [12] (13) [14]

0.5375 tump.kiri 48.51886 42.04636 2.284731 -1.595154 125.496808 75.41810955 71.3442303 45.951705 42.07182

194-197 1.075 lapangan 62.12646 54.97523 0.0476689 0.4299703 162.51212 94.1448311 94.54624757 55.9614829 56,3437843

0 lapangan 61.95877 54.95801 7.871619E-02 3.006671E-02 16228334 93.99231575 93.9412338 55.84160919 55.79295971

0.5375 lapangan 51.89423 41.35574 -2.15025 2.029887 128.44226 73.9429425 78.33208635 44.554557 48.734694

1.075 lapangan 38.17367 24.6405 -4.379217 4.029708 85.233204 48.42043815 57.2498094 29.977086 38.386011

0 lapangan 42.23047 28.2859 -2.822631 2.482356 95.934004 56.22832845 61.7985648 35.184792 40.489779

0.9625 lapangan -19.73912 -16.5479 -6.7864 6.003338 -50.163584 -36.5394435 -23.1102186 -24.551608 -11.76187

1.925 lapangan -95.1441 -74.33626 -10.75017 9.524321 -233.110936 -150.21552 -128.9273045 -96.37986 -76.105369

0 lapangan -65.31521 -45.80899 10.25815 -10.07638 -151.672636 -81.85963275 -103.2108893 -48.525539 -68.860069

1.5 tump.kanan -0.6233284 -0.5447916 4.779979 -4.547127 -1.61966064 4.07846754 -5.71499376 4.21898344 -5.10812256

198-199 3 tump.kanan 49.23891 33.46941 -0.698194 0.9821301 112.637748 68.53919205 70.30353236 43.616825 45.2971491

0 tump.kiri 48.41175 32.98503 0.9844373 -0.6887643 110870148 69.18313742 67.42627574 44.5550123 42.8818107

1.5 tump.kiri -1.649392 -1.168582 -4.508997 4.827344 -3.8490016 -7.079614 2.72334405 -5.9934498 3.3428912

3 lapangan -66.54018 -46.5722 -10.00243 10.34345 -154.363736 -104.8201455 -83.4569715 -Q9.888592 -49.542712

0 lapangan -94.56827 -74.07575 9.466117 -10.86607 -232.003124 -128.2470294 -149.5958258 -75.645326 -95.977513

0.9625 lapangan -19.57634 -16.50532 5.964137 -Q.862902 -49.9'3012 -22.95810615 -36.4264971 -11.654569 -24.481608

1.925 lapangan 41.98019 28.11056 2.462156 -2.859738 95.353124 61.4225073 55.8345186 40.244327 34.922433

0 lapangan 38.50879 24.80964 4.011972 -4.407837 85.905972 57.6718611 48.83106165 38.669883 30.250074

0.5375 lapangan 51.9004 41.33893 2.021681 -2.16062 12e..422768 78.3211233 73.92970725 48.732041 44.54974
200-203 1.075 lapangan 61.63599 54.75526 3.139059E-02 8.659695E-02 161.571604 93.49726112 93.5552278 55.50378159 55.55898795

0 lapangan 62.53406 55.19268 0.4219659 5.405261 E-02 163.34916 95.0799842 94.69367524 56.7026199 56.33470661

0.5375 tump.kanan 48.82166 42.22126 -1.59786 2.30879 126.140008 71.7511515 75.853134 42.341634 46.248284

1075 tump.kanan 31.45324 26.13688 -3.617687 4.563528 79.562896 42.94919265 51.5394684 24.690229 32.871444

0 tump.kiri -84.06284 -71.11188 -9.130974 10.94149 -214.654416 -135.1872417 -114.1111545 -84.78753 -64.715066

09625 tump.kiri -17.06752 -13.91439 -5.58702 6.97556 -42.744048 -31.09232175 -17.90161275 -20.947788 -8.385208

1925 lapangan 36.49242 30.32854 -2.043067 3.009629 92.316568 52.09430415 57.39963495 30.800111 35.852807

0 lapangan -27.46508 -26.66146 1154023 -15.43246 -75.616432 -30.718359 -59.0396835 ·13,178342 -40.151032
204 2 lapangan 4.203628 6.94999 0.1997866 -2.000078E-02 16.1643376 8.27233008 8.041553331 3.9830518 3.76326442

4 lapangan -9.691472
,

-12.7719 -11.14065 15.39246 -0.7192101 6.6701352-32.0648064 -28.5789756 -19.8629748

0 lapangan -14.28276 -16.79782 10.65984 -15.77938 -44.015824 -12.6229215 -40.3841025 -2.194644 -28.633864
205 2 tump.kanar 8.89057 10.65133 02237293 -5.634929E-02 27.710812 15.16196252 14.86788 8.2252423 7.94516371

4 tump.kanan -13.49991 -15.23284 -10.21238 15.66668 -4',).572436 -32.8951455 -5.7221325 -22.362299 3.516761
0 tump.kiri -0.252607 -3.924077 14.22031 -22.61159 -6.5816516 12.60:,94773 -26.06754728 13.9929637 -22.8389363 .-
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Lanjutan TabeI7.1.b

Portal No.balok Jarak TKMOME MD ML ME kNm) Mu1 Mu2 Mu3. i ):i: i Mu4 MuS Ket.balok

(m) . (kNm) (kNm) E KIRI E KANAN (kNm) (kNm) (kNm) .:. (kNm) (kNm)

ll] [2] [3) [4] [5] [6J [ IJ [ 8) [ 9] [10] [11] [12] [13) [14]

206 1.155 lapangan -2.258501 -0.4537384 9.512294E-02 -01594107 -3.43618264 -2.509759623 -2.777019945 -1.93752796 -2.1920616
2.31 tump.kanar -15.13174 -7.255393 ·14.03006 22.29276 -29.7667168 -34.42897133 3.709989675 -27.648626 8.674194

A,S y I 0 tump.kiri -4.171461 3.552714E-15 0 7.105427E-15 -5.0057532 -4.38003405 -4.38003405 -3.7543149 -3.7543149 balok 1t.1

112 0.46 lapangan -1.042865 3.552714E-15 -1.306317E-14 5.738427E-16 -1.251438 -1 .09500825 -1.09500825 -0.9385785 -0.9385785

0.919 tump.kanar -5.85209E-15 3.552714E-15 -2.612634E-14 -5.957742E-15 -1.33817E-15 -3.17122E-14 -1.05351 E-14 -3.13932E-14 -1.12246E-14

0 tump.kin -4.171461 -1.776357E-15 7.105427E-15 0 -5.0057532 -4.38003405 -4.38003405 -3.7543149 -3.7543149

113 0.46 lapangan -1.042865 -1.776357E-15 7.105427E-15 1.306317E-14 -1.251438 -1.09500825 -1.09500825 -0.9385785 -0.9385785

0.919 tump.kanar -5.85209E-15 -1.776357E-15 7.105427E-15 2.612634E-14 -9.86468E-15 3.83416E-16 2.03554E-14 1..83855E-15 2.08595E-14

0 tump.kin -39.06875 -11.94081 -33.87502 20.13672 -65.987796 -82.85988375 -26.14755675 -69.036895 -15.025155

124 2.913 lapangan 26.96364 11.23257 1.144206 -0.5529003 50.32848 35.41033755 33.62837594 25.411482 23.7143757

5.827 tump.kanan -42.26472 -14.60762 36.16343 -21.24252 -74.089856 -14.075355 -74.3516025 -1.874818 -59.280768

0 tump.kin -37.96987 -11.34616 20.29859 -34.32897 -63.7177 -24.511578 -81.870516 -13.874293 -68.501853

125 2.913 lapangan 26.91462 11.20329 -0.5558286 1.157866 50.222808 33.55845822 35.35783755 23.6673294 25.381024

5.827 tump.kanar -43.46165 -15.26083 -21.41025 36.64471 -76.571308 -76.12743075 -15.16972275 -60.525735 -2.470775

0 tump.kiri -23.40264 -6.786963 40.1474 -32.11695 -38.9423088 14.01884243 -61 .85872508 19.085024 -53.179326

136 2.275 lapangan 15.30275 6.249703 0.7262172 -0.6151741 28.3628248 20.11150964 18.70304877 14.4986922 13.1573009

4.55 tump.kanar -28.47595 -10.60287 -38.69497 30.88661 -51.135732 -76.09597275 -3.03531375 -64.323325 5.258255

0 tump.kin -19.89788 -6.979901 39.2434 -33.43241 -35.0452976 16.64834798 -59.66125253 21.335308 -51.340502

137 2 lapangan 9.237641 2.976063 0.1981042 -1 .199788E-02 15.84687 11.46996554 11.24935835 8.5119811 8.30187902

4 tump.kanan -25.37496 -10.16797 -36.84719 33.40841 -46.718704 -72.77144175 3.09693825 -61.684654 10.570946

0 tump.kin -10.17498 -0.4285024 38.07243 -33.74522 -12.89557984 29.06735874 -46.34117376 28.914948 -42.902702

138 2 lapangan 7.997395 2.666675 -0.1894716 0.4055837 13.863554 9.598323945 10.22313201 7.0081839 7.6032392

4 tump.kanan -37.57835 -17.33815 -38.45137 34.55639 -72.83506 -88.93373475 -12.27558675 -72.271885 0.735875

0 tump.kin -36.49191 -11.12455 27.93404 -25.96289 -61.589572 -14.82615225 -71 .41792875 -4.908679 -58.805609

139 3 lapangan 27.28386 10.91974 -0.1042236 0.3818969 50.212216 34.27148172 34.78190825 24.4512504 24.9373709

6 tump.kanan -52.37364 -19.01097 -28.14248 26.72669 -93.26592 -94.52268525 -36.91005675 -75.278756 -20.409586

0 tump.kiri -32.15258 -1.832667 27.66347 -27.35779 -41.5153632 -5.675715675 -63.44803868 -1.273852 -56.295112

140 3 lapangan 15.53548 -4.984396E-C2 0.2156937 0.0872978 18.56282566 16.51256431 16.37774861 14.1976257 14.0692298

6 tump.kanar -25.63599 1.732979 -27.23208 27.53238 -27.9904216 -54.60165953 2.901023475 -50.304471 4.459989

0 tump.kiri -51.10324 -18.22692 25.45494 -27.86169 -90.48696 -35.449848 -92.4823095 -19.537976 -73.854606
141 3 lapangan 24.33907 9.303864 03337015 -5.7239·82E-02 44.0930664 30.79093868 30.38045029 22.2388645 21.84792318

6 tump.kanar -43.65189 -15.14035 -2578754 27.74721 -76.606828 -80.86008525 -24.64859775 -65.074241 -11.539491

0 tump.kin -22.80253 -8.533118 34.41264 -38.29373 -41.0160248 7.71072855 -68.63095995 13.890363 -58.816007
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Lanjutan TabeI7.1.b

Portal No.balok Jarak TKMOME MD ML ME (kNm) "", i~:t~~,~,ii
> ~!i!jMU~! .0"""'

(m) (kNm) (kNm) EKIRI " EKANAN
ii""

i :i«l<Nfu), :;Je iii i;','"
i" "" IKNm:i, ,i ,""

[1) [2) [3) [4] [5) [6) [7] [ 8] [ 9] [10) '[11] [12] [13] [14]

142 2 lapangan 9.529809 3.33698 0.4034697 -0.1861814 16.7749388 12.18185714 11.56272348 8.9802978 8.3906467

4 tump.kanan -21.88597 -7.892922 -33.60569 37.92136 -38.8918392 -62.41002705 12.69337545 -53.303063 18.223987

0 tump.kiri -19.87294 -6.510288 33.33447 -38.75748 -34.2639888 10.7167053 -64.9798422 15.448824 -56.643126

143 2 lapangan 10.60157 3.922822 -2.856285E-02 0.2154955 18.9983992 13.16113906 13.41740033 9.51285015 9.7569085

4 tump.kanan -22.67203 -8.744069 -33.39159 39.18847 -41 .1969464 -63.45743723 12.75162578 -53.796417 18.783643

0 tump.kiri -26.95477 -9.700448 30.85389 -38.64839 -47.8664408 -0.9986592 -73.9760532 6.594597 -62.907683

144 2.275 lapangan 15.08368 6.102154 ~.6093605 0.7136517 27.8638624 18.40166633 19.79082914 12.9659515 14.2889637
455 tump.kanan -25.36197 -7.984478 -32.07262 40.0757 -43.2095288 -64.49817045 11.25756555 -54.898393 17.249927

0 tump.kiri -5.755836 0 0 1.421085E-14 -6.9070032 -6.0436278 -6.0436278 -5.1802524 -5.1802524 balok 1t.2

221 0.46 lapangan -1.438959 0 0 1.421085E-14 -1.7267508 -1.51090695 -1.51090695 -1.2950631 -1.2950631

0.919 tump.kanan -1.267996E-14 0 0 1.421085E-14 -1.5216E-14 -1.3314E-14 1.60743E-15 -1.1412E-14 2.79889E-15

0 tump.kiri -5.755836 -7.105427E-15 0 0 -6.9070032 -6.0436278 -6.0436278 -5.1802524 -5.1802524

222 0.46 lapangan -1.438959 -5.738427E-16 6.531585E-15 2.612634E-14 -1.7267508 -1.51090695 -1.51090695 -1.2950631 -1.2950631

0.919 tump.kanan -2.909999E-15 5.957742E-15 i .306317E-14 5.225268E-14 6.04039E-15 1.37886E-14 5.49376E-14 1.04442E-14 4.96337E-14

0 tump.kiri -67.17479 -18.88094 -46.78618 27.92195 -110.819252 -129.571512 -51.1279755 -107.243491 -32.535361

232 2.913 lapangan 43.66031 8.745815 2.018894 -0.7294995 66.385676 52.55471708 49.6689039 41.313173 38.5647795

5.827 tump.kanar -64.05663 -12.64101 50.82397 -29.38095 -97.093572 -20.53082325 . -104.7459893 -6.826997 -87.031917

0 tump.kiri -66.33047 -18.40906 27.97054 -47.063 -109.05106 -49.942683 -128.7279 -31.726883 -1 06.760423

233 2.913 lapangan 43.63101 8.727659 -0.7282675 2.022807 66.3214664 49.6299006 52.51852883 38.5396415 41.290716

5.827 tump.kanan -64.95953 -13.1492 -29.42708 51.10861 -98.990156 -106.0092705 -21.446796 -87.890657 -7.354967

0 tump.kiri -43.3136 -11.53894 55.34973 -37.47855 -70.438624 6.579993 -90.889701 16.36749 -76.46079

244 2.275 lapangan 23.18484 4.702819 1.697407 -0.6550383 35.3463184 28.59533933 26.12527176 22.563763 20.2113177

4.55 tump.kanan -43.59309 -8.944655 -51.95492 36.16848 -66.623156 -105.0213544 -12.49178438 -91.188701 -3.065301

0 tump.kiri -35.02215 -7.799311 49.38803 -39.41837 -54.5054776 10.98953573 -82.25718428 17.868095 -70.938305

245 2 lapangan 17.42585 4.184414 0.4092692 -0.0283321 27.6060824 20.92369251 20.46421115 16.0925342 15.6549329
4 tump.kanan -33.12926 -6.931862 -48.56949 39.36171 -50.8460912 -89.42291505 2.90484495 -78.385824 9.545376
0 tump.kiri -33.76574 -7.792928 46.67395 -39.6196 -52.9875728 9.4623333 -81.1458942 16.284784 -70.008766

246 2 lapangan 15.48862 3.44726 -0.1550883 0.5336162 24.10196 17.91001979 18.63315951 13.7846697 14.4733742
4 tump.kanar -38.26015 -8.412552 -46.98412 40.68683 -59.3722632 -93.9230733 -1.8685758 -81.418255 6.252695
0 tump.kiri -74.56053 -17.10878 34.17511 -31.02804 -116.846684 -51.3868005 -119.850108 -32.929367 -98.132517

247 3 lapangan 42.75616 10.41228 -1.577156E-02 0.4693436 67.96704 50.34385486 50.85322578 38.46477244 38.9498876
6 tump.kanar -71.68417 -14.04166 -34.20665 31.96673 -108.48766 -118.5572325 -49.0751835 -98.722403 -32.549023
0 tump.kiri -44.35146 -1.906361 33.3456 -32.88755 -56.2719296 -12.55699253 -82.10180003 -6.570714 -72.803864
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lanjutan TabeI7.1.b

Portal No.baJok Jarak TKMOME MD' ML ME (kNm) ........ Mdt
;;:,i'%V~:~.<".; .. (:J~~:"i

.·... iji ,Mu4: L Mus' l<el.baTo'R,.
;

(kNIllJ::1'.C: •.....:. (kNin) (kNm)(m) ';'" (kNm) (kNm) :: KIRI ..,EKANAN
PI [2] [3] [4] [5] [6] [7] [ 8] [ 9] [10] [11] [12] [13J [14]

248 3 lapangan 16.47173 -2.151096 02286576 0.2516675 16.3243224 16.40608158 16.43024198 15.0532146 15.0762245

6 ltump.kana~ -45.31461 -2.39583~ -32.88828 33.39088 -58.2108616 -83.37084578 -13.77772778 -73.671429 -7.392269

0 tump.kin -69.54929 -12.82355 31.99897 -34.27702 -103.976828 -46.16019975 -115.7499893 -30.595391 -96.871381

249 3 lapangan 43.39702 10.77042 0.4784813 -2.680185E-02 69.309096 51.72374687 51.19319956 39.5357993 39.03051615

6 tump.kana~ -75.4137 -17.6~061 -31.04201 34.22341 . -118.673416 -121.0240658 -52.49537475 -98.91434 -33.64892

0 tump.kiri -38.92192 -8.548549 40.6581 -47.0223 -60.3839824 -2.664999225 -94.72941923 5.628372 -82.052028

250 2 lapangan 15.10029 3.266628 05330598 -0.1505677 23.3469528 18.12999699 17.41218812 14.1233208 13.4396933

4 tump.kana~ -33.88062 -8.018194 -39.59198 46.72116 -53.4858544 -81.35578185 9.27301515 -70.084538 16.228602

0 tump.kiri -33.02668 -7.023651 39.36032 -48.61714 -50.8698576 2.962905225 -89.41342778 9.636308 -78.341152

251 2 lapangan 17.19344 4.011253 -2.~·38319E-D2 0.4085601 27.0501328 20.13236748 20.58800793 15.44871281 15.8826561

4 tump.kana~ -35.58955 -8.053842 -39.41109 49.43426 -55.5936072 -82.97893905 10.30867845 -71.441685 17.403665

0 tump.kiri -42.04661 -7.9898C2 36.14668 -52.01517 -63.2396152 -10.38957255 -102.9595151 -1.695269 -89.857119

252 2.275 lapangan 23.23366 4,733612 -0.6548588 1.694878 35.4621712 26.19551256 28.6627362 20.2554352 22.605172
4.55 tump.kanan -44.76244 -12.42221 -37.45639 55.40493 -73.590464 -92.85143175 4.65295425 -77.742586 15.118734

0 tump.kiri -4.048936 -0.54925 0 -7.105427E-15 -5.7375232 -4.53973905 -4.53973905 -3.6440424 -3.6440424 balok 1t.3

282 0.46 lapangan -1.0122:l4 -0.1373125 5.225268E-14 -5.738427E-16 -1.4343808 -1.134934762 -1.134934763 -0.9110106 -0.9110106

0.919 tump.kana~ 4.466306E-14 2.54156E-15 1.045054E-13 5.957742E-15 5.76622E-14 1.57961 E-13 5.44862E-14 1,44702E-13 4.61545E-14

0 tump.kiri -3.899614 -0.54925 -3.552714E-15 8.526513E-14 -5.5583368 -4.38295095 -4.38295095 -3.5096526 -3.5096526

283 0.46 lapangan -0.9749035 -0.1373125 -6.818506E-15 5.913879E-14 -1.3895842 -1 .095737738 -1.095737737 -0.87741315 -0.87741315

0.919 tump.kanar -2.859854E-15 2.54156E-15 -1.00843E-14 3.301245E-14 6.34671E-16 -1.2257E-14 3.29945E-14 -1.26582E-14 3.04386E-14

0 tump.kiri -9.496947 1.983146 -59.90805 19.06098 -8.2233028 -71.8340952 11.0833863 -68.4553023 10.5137277

284 2.913 lapangan 31.2795 23.18567 2.694805 -0.5656694 74.632472 47.845497 44.42199888 30.846355 27.5858806

5.827 tump.kana~ -69.49812 -49.0672 65.29765 -20.19232 -161.905264 -30.1707735 -119.935242 2.749342 -82.740628

0 tump.kiri -9.237162 2.061292 19.0607 -59.99841 -7.7865272 11.3968932 -71.6151723 10.7472542 -68.3118558

I285 2.913 lapangan 31.29225 23.,8421 -0.565689 2.700276 74.645436 44.4345993 47.86386255 27.597336 30.863301

5.827 tump.kana~ -69.73241 -49.14827 -20.19208 65.39896 -162.316124 -120.2235563 -30.35296425 -82.951249 2.639791

0 tump.kir; -33.16553 -20.52876 -31.23251 28.03552 -72.804772 -78.448146 -16.2167145 -61.081577 -1.813547

286 2.275 lapangan 17.74703 11.32849 -0.8547406 -0.5542917 39.42202 23.68436112 23.99983247 15.1175864 15.4180353
4.55 tump.kanan -11.0089 -2.691C59 29.52303 -29.14411 -17.5163744 18.02703053 -43.57346648 19.61502 -39.05212 ,

0 tump.kiri -17.23417 -8.689539 29.50461 -30.79967 -34.9042664 8.216954025 -55.10253998 13.993857 -46.310423

287 2 lapangan 10.59063 5.621€83 -0.540372 -5.558865E~02 21.7034568 13.5041571 14.01317962 8.991195 9.47597835

4 tump.kana~ -21.83769 -1173375 -30.58535 30.68849 -44.979228 -61.20441075 3.13312125 -50.239271 11.034569

0 tump.kiri -24.80378 -13.91951 -30.78281 30.84376 -52.035752 -65.67366225 -0.96576375 -53.106212 8.520358



Lanjutan TabeI7.1.b
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Portal No.balok I... Jarak •.' TKMOME MD ML ....... ME(kNm)/>':i
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[1] [2] [3] [{ [5] [6] [7] [8] [ 9] [10] [11] [12] [13] [14

288 2 lapangan 9.221385 5.2C6604 -0.3822194 0.2859967 19.3962284 12.01459098 12.71621789 7.9170271 8.5852432

4 tump.kanan -17.00657 -7.533944 30.01838 -30.27176 -32.4621944 9.7070799 -53.5975671 14.712467 -45.577673

0 tump.kiri -61.12978 -26:2749 2~.28129 -24.13203 -115.15972 -52.40784675 -103.2418328 -30.735512 -79.148832

0.9625 tump.kiri -11.88911 -3.7S0655 15.89152 -15.79115 -20.28398 2.228186625 -31.03861688 5.191321 -26.491349

1.925 lapangan 26.76155 14.42932 7.501754 -7.45028 55.200772 43.5518622 27.8522265 31.587149 16.635115

0 lapangan 25.58509 13.70324 9.0555 -9.025412 52.627292 43.5668205 24.5818629 32.082081 14.001169

289-291 1.075 lapangan 34.18204 13.C'6925 -0.2167551 0.2161786 61.929248 42.5249054 42.97948578 30.5470809 30.9800146

2.15 lapangan 31.70432 10.93296 -9489011 9.457769 55.53792 29.06597845 48.95999745 19.044877 37.991657

0 lapanaan -80.21337 -34.99408 -2462549 24.55491 -152.245572 -128.452695 -76.813275 -96.817523 -47.637123

0.9625 tump.kanan -18.54076 -9.68aS03 .10; 29595 16.22037 -37.7509968 -41.66516708 -7.523031075 -32.982634 -0.466314

1.925 tump.kanan 32.54184 11.43962 -; 966411 7.885833 57.3536 31.81000095 48.45485715 21.321245 37.173489

0 tump.kiri -87.22811 -48.85231 2'40179 -24.36009 -182.837428 -91.61509875 -142.8150728 -54.103509 -102.865389

2'32 1.5 lapanaan 6.582374 4.114842 1'79061 -11.76185 14.483196 21.45245025 -3.27763275 17.7151966 -5.8372634

3 tump.kanan 69.07148 42.90699 -0.3205819 0.8363883 151.53696 94.18961276 95.92943147 61.3437501 63.0007203

0 tump.kiri 68.14G25 42.::5679 0.8434299 -0.8127532 149.539164 94.67017865 92.93118639 62.1696549 60.5134718

293 1.5 lapanaan 7.192185 4.493943 -11.7525 11.79863 15.8209308 -2.429010675 22.29967583 -5.2795335 18.2715965

3 tump.kanan -85.07826 -47.54391 -24.34842 24.41002 -178.164168 -139.8585668 -88.66220475 -100.918854 -52.160414

0 tump.kiri -78.90127 -34.24082 24.54749 -24.64186 -149.466836 -75.0478995 -126.696717 -46.463653 -95.653003

294 0.9625 lapangan -17.97683 -9.376227 16.21375 -16.31118 -36.5741592 -6.773753175 -40.92492968 0.034603 -32.490327

1.925 tump.kanar 32.35,76 11.31151 7..880024 -7.980508 56.927536 48.18804795 31.53448935 37.001864 21.141332

0 - tump.kiri 32.19126 11.2038 9.454926 -9.491259 56.555592 49.6104903 29.71699605 38.42706 19.480875
295 1.075 lapangan 34.02994 12.9764 0.2164008 -0.2102351 61.59E168 42.77126784 42.32330015 30.8433468 30.4167109

2.15 tump.kanan 24.79394 13.24668 -9.022124 9.070788 50.947416 23.5149138 42.5124714 13.292422 31.385334

0 tump.kiri 26.67756 14.38995 -7.445097 7.528416 55.036992 27.7488099 43.47099855 16.564707 31.53822

296 0.9625 lapangan -12.45155 -4.044947 -15.78975 15.90979 -21.4137752 -31.77696218 1.507554825 -26.996145 4.703395

1.925 tump.kanan -62.17067 -26.6567 -24.13439 24.29117 -117.255524 -104.6150805 -53.7682425 -80.087993 -31.662433

0 tump.kiri -24.20322 -13.38072 30.82018 -30.82615 -50.453016 -0.07707 -64.8057165 9.037282 -52.609048
297 2 lapangan 9.241886 5.212275 0.2853353 -0.3891878 19.4299032 12.74002674 12.03177749 8.6030327 7.9285096

4 tump.kanan -17.56612 -8.061396 -30.24952 30.04778 -33.9775776 -54.4386549 8.8735101 -46.059028 14.238272

0 tumpkiri -22.35319 -12.- 0688 30.6951 -30.55742 -46.206836 2.3923935 -61.9227525 10.568229 -50.684291
298 2 lapangan 10.60039 5.62L652 -5.498191 E-02 -0.5365459 21.7199112 14.02562079 13.51997861 9.48536909 9.0038051

4 tump.kanan -16.68915 -8.510481 -30.80507 29.48433 -33.6437496 -54.33693353 8.966936475 -45.825305 14.464095
0 tump.kiri -32.96164 -20A8736 28.03034 -31.29113 -72.333744 -15.933729 -78.2212725 -1.635136 -60.956606

"""__'..'_ -0. . ....•_.. __~~_.~ ~
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Lanjutan TabeI7.1.b

Portal . No.balok Jarak TKMOME MD ML ME (kNm) ,,~u1:,ti,:i. t:MU~;;,.,••• ,:, •.••. Mu3 Mu4 Mu5 'Ket.b~1

,<'( " """" .' (kNm) ,(m) . (kNm) .' (kNm) E KIRJ E KANAN l""'''' '(kNrn) ,", , (kNrn) (kNm)

(1] [2] [3] [4] [5] [6] [7] [ 8] [ 9] [10] [11] (12) [13] [14

299 2.275 lapangan 17.76259 11.33449 -0.5548135 -0.8494031 39.450292 24.01877258 23.7094535 15.4315175 15.1369279
4.55 tump.kanar -11.18178 -2.820469 -29.13937 29.59233 -17.9308864 -43.81858373 17.85033128 -39.203572 19.528728

0 tump.kiri -1.592764 -1.421085E-14 -2.842171 E-14 3.552714E-15 -1.9113168 -1.6724022 -1.6724022 -1.4334876 -1.4334876 balok i

312 0.46 lapangan -0.398191 -7.67927E-15 -2 295371 E-15 2.869214E-16 -0.4778292 -0.41810055 -0.41810055 -0.3583719 -0.3583719

0.919 tump.kanar -5.071047E-14 -1.147685E-15 23.!33OS7E-14 -2.978871 E-15 -6.26889E-14 -2.8826E-14 -5.69763E-14 -2.18085E-14 -4.86183E-14

0 tump.kiri -1.592764 -1.42108SE 14 -7105427E-15 5.684342E-14 -1.9113168 -1.6724022 -1.6724022 -1.4334876 -1.4334876

313 0.46 lapangan -0.398191 -7.67927E·15 -5 73~27E-16 4590742E-15 -0.4778292 -0.41810055 -0.41810055 -0.3583719 -0.3583719

0.919 tump.kanar -1.035386E-14 -1.147685E-15 5957H2E·15 -4.766193E-14 -1 .42609E-14 -5.21846E-15 -6.15191 E-14 -3.36073E-15 -5.69804E-14

0 tump.kiri -1.716383 7.254702 ·21.55661 3.96048 9.5478636 -20.6594241 6.1650204 -23.1313547 2.4157353

314 2.913 lapangan 5.23402 -0.4651571 -1.014511 -7.654141 E-02 5.53657264 4.186276973 5.171145042 3.696107 4.63407659

5.827 tump.kanar -19.8111 -8.185017 19.55759 -4.113563 -36.8693472 -4.563319425 -29.41803008 1.7276 -21.943553

0 tump.kiri -1.653769 7.265373 3.958343 -21.60464 9.640074 6.234123525 -20.60700863 2.4699509 -23.0930321

315 2.913 lapangan 5.232775 -0.4653367 -7.667615E-02 -1.013718 5.53479128 5.169602025 4.185708083 4.63282135 3.6957795

5.827 tump.kanar -19.8762 -8.196046 -4.111695 19.57721 -36.9651136 -29.4902139 -4.61686365 -22.000275 1.68863

0 tump.kiri -3.44558 2.486737 2.812776 -7.940359 -0.1559168 0.641092725 -10.64969903 -0.288246 -11.041381

316 2.275 lapangan 3.374535 9.217338E-02 -0.5680715 -0.1305787 4.196919408 2.9951777 3.45454514 2.46901 2.9065028

4.55 tump.kanar -9.31671 -2.302391 -3.948919 7.679202 -14.8638776 -15.13766573 -2.928138675 -12.333958 -0.705837

0 tump.kiri -2.410081 2.045604 3.870081 -8.531695 0.3808692 2.6069421 -10.4149227 1.7010081 -10.7007679

317 2 lapangan 2.625995 0.1457289 -0.383132 -4.597771 E-02 3.38436024 2.431513823 2.785525827 1.9802635 2.31741779

4 tump.kanar -7.417353 -1.754146 -4.633345 8.439739 -11.7074572 -13.57730955 0.15257865 -11.3119627 1.7641213

0 tump.kiri -4.291545 0.993383 5.1«3-47 -8.111561 -3.5604412 1.416968175 -12.50173523 1.2819565 -11.9739515

318 2 lapangan 2.59972 0.1349445 -0.2467881 1.262594E-02 3.3355752 2.541424358 2.8138091 2.0929599 2.35237394

4 tump.kanar -5.588439 -0.7234941 -5.637923 8.136813 -7.86371736 -12.1675145 2.295958298 -10.6675181 3.1072179

0 tump.kiri -10.90862 0.2162642 4.891052 -5.948671 -12.74432128 -6.204897195 -17.58661685 -4.926696 -15.766429

319 3 lapangan 5.806293 9.049095E-02 -0.1494898 -9.937825E-03 7.11233712 5.987151109 6.133680683 5.0761739 5.215725875

6 tump.kanar -11.4075 -3.528228E-02 -5.19:3042 5.928795 -13.74545165 -17.4459423 -5.771163447 -15.456792 -4.337955

0 tump.kiri -11.51955 -0.2029039 5.446902 -5.592388 -14.14810624 -6.482804948 -18.07405945 -4.920693 -15.959983

320 3 lapangan 5.68219 -5.553423E-02 -7.1404-79E-02 -7.127696E-02 6.729773232 5.862169 5.862303221 5.04256621 5.04269404

6 tump.kanan -11.04477 9.183547E-02 -5.563712 5.449834 -13.10678725 -17.41799248 -5.826469178 -15.530005 -4.490459

0 tump.kiri -11.11676 0.1237027 5.92S292 -5.193022 -13.14218768 -5.382947483 -17.06032718 -4.076792 -15.198106
321 3 lapangan 5.814882 9.639771 E-02 -1.007633E-02 -0.1496936 7.132094736 6.145654751 5.999056618 5.22331747 5.0837002

6 tump.kanan -11.18218 6.909267E-02 -5.949444 4.893635 -13.30806773 -17.95088155 -6.566698598 -16.012406 -5.170327

0 tump.kiri -5.497022 -0.6064068 8.129487 -5.646423 -7.56667728 2.44572468 -12.01898082 3.1821672 -10.5937428

10k
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[1] [2) [3) [4) [5) [6) [7) [ 8) [ 9) [1O] [11] [12] [13] [14

322 2 lapangan 2.586997 c.1275263 1.256712E-02 -0.2458186 3.30843848 2.796493634 2.525188628 2.34086442 2.0824787

4 tump.kanar -4.408409 C.3614595 -8.104353 5.154787 -3.9117556 -12.68613386 1.235963138 -12.0719211 1.1872189

0 tump.kiri -7.600077 -1.882857 8.441745 -4.632245 -12.1326636 -0.104748525 -13.83243803 1.6016757 -11.4723143

323 2 lapangan 2.62601 0.1442045 -4.602621 E-02 -0.3832224 3.3819392 2.784690342 2.430634343 2.31738279 1.9801866

4 tump.kanar -2.227327 2.171266 -8.533797 3.8658 0.8012332 -10.15926555 2.8603113 -10.5383913 1.8612057

0 tump.kiri -9.260672 -2.263003 7.67847 -3.963053 -14.7336112 -2.849388675 -15.07298783 -0.6561348 -12.2976578

324 2.275 lapangan 3.379721 9.502589E-02 -0.130794 -0.5685305 4.207706624 3.461261942 3.001638617 2.9109549 2.4732184
4.55 tump.kanar -3.491247 2..453055 -7.940058 2.825992 -0.2646084 -10.71501638 0.589336125 -11.0821803 -0.3161303

AS x-4 & 0 tump.kin -19.80564 :0.76197 7.442917 -11.00925 -6.547616 -7.3308249 -26.70560025 -10.382159 -28.834326 balok

AS x-15 1.557524 lapangan 16.43167 5.509881 3.367115 -5.028319 30.1338136 24.20641178 15.39120608 18.155618 9.760184

44&69 3.115048 lapangan 23.56856 2.257787 -0.7086869 0.9526138 31.8947312 25.18820493 26.93257067 20.5030171 22.1643178

45&70 0 lapangan 23.40932 1.479325 -1.018374 1.292455 30.458104 24.28713893 26.71350938 20.050014 22.360843

1.557524 lapangan 2.799454 -2.589859 -4.249784 6.504905 -0.7844296 -2.882522475 8.409900975 -1.7302754 9.0244136

3.115048 tump.kanan -46.91084 -5.659044 -7.481194 11.71735 -66.9474784 -60.6076338 -40.4491626 -49.70095 -30.502406

0 tump.kin -58.36931 -36.91452 -0.301093 0.5843259 -129.106404 -80.98404615 -80.05435631 -52.833472 -51.9480531

1.509776 lapangan 4.223902 .01..656321 -4.867846 7.915246 12.518796 1.768427325 15.19067393 -1.0663342 11.7167578
85&98 3.019553 lapangan 39.22282 25.85205 -9.434598 15.24617 90.030664 45.37495935 71.28976575 25.86594 50.546708

86&99 0 lapangan 39.44577 27.033 -0.301093 0.5843259 90.587724 55.29423585 56.2239257 35.2001 36.0855189

1.509776 lapangan 6.075611 3.9704 -4.867846 7.915246 13.6433732 3.35261325 16.77485985 0.6002039 13.3832959
3.019553 tump.kanan -54.88885 -38.46732 -9.434598 15.24617 -127.414332 -87.7349634 -61.820157 -58.834563 -34.153795

0 tump.kin -38.86861 -9.821752 0.7361584 -2.933948 -62.3571352 -45.19549398 -49.0491057 -34.2455906 -37.915697 balok

1.509776 lapangan 8.683575 4.686451 0.3293885 -1.25474 17.9186116 11.92399845 10.26066353 8.144606 6.5604775

187&207 3019553 lapangan 38.69372 $.393126 -7738143E-02 0.4244672 61.4614656 45.47854665 46.00548771 34.74696657 35.2488152

188&208 0 lapangan 39.03639 S.618245 -0.1653481 0.4574965 62.23286 45.86417262 46.51815945 34.9674029 35.5902475

1.509776 lapangan 3.765172 2.037218 -0.1748069 1.625998 7.7777552 4.839422805 6.73026795 3.2138479 5.0146528
3.019553 tump.kanar -59.10035 -24.91892 -0.1842658 2.7945 -110.790692 -75.33127959 -72.2035755 -53.3745808 -50.395815

0 tump.kiri -63.72639 -50.63992 -1.935866 3.189612 -157.49554 -95.5313268 -90.1495749 -59.289617 -54.164139 blk tril
145, 146 3.457387 lapangan 27.10129 23.32379 0.8362873 -1.099847 69.839612 41.57944592 39.5465049 25.2274483 23.291314

6.914774 tump.kanan -28.46207 -31.81073 3.60844 -5.389306 -85.051652 -42.79694475 -52.24457805 -22.007423 -31.005169

0 tump.kiri -73.33954 -62,35361 -6.610659 1.296843 -187.773224 -116.6833542 -108.3804771 -72.616245 -64.708743
253,254 3.765661 lapangan 45.87295 40.28746 -1.718044 9.699091 E-02 119.507476 67.5135678 69.41935446 39.567611 41.38264591

7.531321 tump.kanan -76.66644 -70.03167 3.174572 -1.102861 -204.0504 -113.9330882 -118.4243928 -65.825224 -70.102657
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Lanjutan TabeI7.1.b
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(14~[1 J [2) [3) [4J [5] [6] [7J [ 8] [9] [10] [11] [12] [13)

AS x-5 & 0 tump.kiri 1.899198 11.52021 9.354868 -13.09849 20.7113736 17.86487955 -5.71114635 11.0641462 -11.3892118 baJok 1t.1

AS x-14 1.724567 lapangan 14.41765 7.347933 4.28055 -5.98535 29.0578728 23.49077483 12.71157983 17.256435 6.990535

46&73 3.449134 lapangan 17.47593 3.17566 -0.7937673 1.127794 26.052172 19.18349234 21.2011317 14.9345697 16.856131

55&82 0 lapangan 15.87173 3,428455 -2.757508E-03 -2.167502E-02 24.531604 18.46235999 18.4424966 14.28179949 14.26288198

1.724567 lapangan -1.965461 -2.943038 -4.789058 6.788108 -7.067414 -8,6373399 3.5186844 -6.5579729 5.0191931

3.449134 tump.kanan -29.26282 -9.314531 -9.575358 13.59789 -50.0186336 -45.67021568 -21.33830528 -35.911896 -12.738648

0 tump.kiri -78.42534 -53.23485 11.34545 -16.22326 -179.286168 -98.38218075 -127.3293263 -59.237356 -86.806066

1.671594 Japangan 7.48971 6.623313 5.293797 -7.559589 19.5849528 16.89992168 3.403866375 12,034536 -0.81885

102&127 3.343187 lapangan 59.87178 43.00998 ..{).7578572 1.104083 140.662104 84.64985844 86.60489565 53.1267448 54.988685

108&134 0 lapangan 52.32658 36.98825 -9.123071E-02 0.189325 121.973096 74.265948 74.5605315 47.00269129 47.283247

1.671594 lapangan 7.662613 5.116236 -5.615891 8.188451 17.3811132 4.835082 19.3296411 1.2804607 15.0848027
3.343187 tump.kanar -70.53433 -50.22727 -11.14055 16.18758 -165.004828 -112.1279408 -83.43340425 -74.621447 -47.293317

0 tump.kiri -48.46331 0.6933588 3.115602 -4.379618 -57.04659792 -47.25108003 -55.12106103 -40.501377 -47.996597 balok 1t.2

1.671594 lapangan 9.070097 2.878578 1.41998 -1.950513 15.4898412 12.5258343 8.98681665 9.5830673 6.2125743

209&234 3.343187 lapangan 57.71559 5.063797 -0.275643 0.4785923 77.3607832 62.97043778 63.76238484 51.668388 52.4226233

218&243 0 lapangan 49.20405 5.630094 -2.634802E-02 0.1813972 68.0530104 54.59238643 54.81051891 44.25729698 44.4650422

1.671594 lapangan 7.112435 3.681076 -1.7836 2.71032 14.4246436 7.52784165 12.24645765 4.6175915 9.1115115
3.343187 tump.kanar -68.51216 -21.73943 -3.540852 5.239244 -116.99768 -87.06886335 -77.84976255 -65.201796 -56.4217

0 tump.kiri -84.68681 -59.7112 -3.555265 4.883452 -197.162092 -124.0025588 -115.1419059 -79.773394 -71.334677 blk tribun

147,158 3.761187 lapangan 37.31161 28.55894 0.91359 -1.29793 90.468236 55.1299035 52.8078075 34.494039 32.282519

7.522373 tump.kanar -45.46979 -37.62119 5.382445 -7.479313 -114.757652 -61.842837 -75.3476829 -35.540366 -48.402124

0 tump.kiri -120.6584 -94.66576 -3.841747 2.495549 -296.255296 -180.4246784 -173.7705176 -112.434307 -106.097011

257.271 4.029814 lapangan 74.1878 60.5446 -0.6905491 0.3033342 185.89672 108.9580284 110.0016059 66.0784709 67.0723542
8.059628 tump.kanar -125.0546 -104.6338 2.460648 -1.88888 -317.4796 -183.6p63946 -188.223399 -110.088492 -114.43802

AS x-6 & . 0 tump.kiri 2.170449 14.53754 18.0813 -24.58178 25.8646028 28.89~54495 -15.89968905 20.0347041 -22.6283759 balok It.1
AS x-13 1.625 lapangan 25.6951 14.06533 9.301661 -12.54468 53.338648 44.1308973 21.19223925 32.427251 10.58091

47&74 3.25 lapangan 36.77629 13.59312 0.5220265 -0.5075792 65.88054 46.29962033 45.21853434 33.6206875 32.5910818
54&81 0 lapangan 36.05225 14.0775 0.8297862 -0.9411597 65.7867 46.11682551 44.25733232 33.2768112 31.5058653

1.625 lapangan -3.458857E-03 -2.017339 -9.113192 12.34222 -3.231893028 -10.63158637 11 .89659623 -9.116304971 12.33910703
3.25 tump.kana -60.51749 -29.55488 -19.05617 25.6256 -119.908796 -99.068655 -52.1527965 -73.521911 -28.840141N
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Lanjutan TabeI7.1.b
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(1) (2) (3) (4) (5) [6) [7] [8] [9] [10] [11] [12] [13] [14]

0 tump.kiri -70.05065 -42.65969 20.275 -27.40225 -152.316284 -74.66076975 -124.7218823 -42.770585 -90.447835

1.575 lapangan 5.909305 5.981126 10.0125 -13.51778 16.6609676 19.8579864 -4.8488076 "15.3308745 -8.1994055

103&128 3.15 lapangan 48.30065 33.78469 -02499948 0.366691 112.016284 68.19015021 68.8376703 ' 43.2205902 43.837276

107&133 0 lapangan 47.31443 33.03707 -0.1500655 0.1884299 109.636628 66.86704448 67.22246465 42.4329215 42.7714169

1.575 lapangan 8.865225 5.700645 -11.40045 15.47474 19.759302 0.330852375 28.54980188 -3.4217475 23.4534425
3.15 tump.kanar -63.15259 -42.47303 -22.65083 30.76105 -143.739956 -112.3919318 -56.30945775 -79.488161 -26.076281

0 tump.kiri -46.53216 0.9763009 1.769007 -1.871607 -54.27651056 -46.48875268 -50.31139738 -40.109937 -43.750551 balok 1t.2

1.575 lapangan 12.61191 3.324102 0.795532 -0.7660952 20.4528552 15.82296765 14.18325909 12.146251 10.5846238

210&235 3.15 lapangan 60.06649 5.671904 -0.1779428 0.3394171 81.1548344 65.86072416 66.40395206 53.8818982 54.3992581

217&242 0 lapangan 59.32547 5.716403 -0.2436978 0.4610826 80.3368088 65.03697239 65.77699181 53.1492252 53.8540056

1.575 lapangan 7.008876 1.529593 -1.483109 1.955196 10.858 6.605091675 10.21531193 4.8248794 8.2631844
3.15 tump.kanar 0-78.87634 -23.49447 -2.722521 3.449309 -132.24276 -98.0134008 -91.5329793 -73.711227 -67.539397

0 tump.kiri -101.1 019 -68.32095 -5.307628 7.069364 -230.6358 -147.5985032 -134.6026616 -96.299338 -83.922346 blk tribun

148,157 3.579455 lapangan 41.79666 33.71592 2.756398 -3.789332 104.101464 64.4815689 57.6085524 40.373392 33.827662

7.158911 tump.kanar -29.94523 -32.46857 10.82042 -14.64803 -87.883988 -37.12704975 -63.86892225 -16.130287 -41.598737

0 tump.kiri -103.3572 -83.03366 2.379344 -1.584864 -256.882496 -149.6194203 -153.7818387 -90.642136 -94.606344

258,270 3.871046 lapangan 65.72729 48.48434 -1.326347 1.341596 156.447692 93.07526365 95.8766088 57.828214 60.496157
7.742093 tump.kanar -85.8469 -58.91986 -5.032037 4.268057 -197.288056 -126.3558104 -116.5907117 -82.294247 -72.994153

ASx-7 & 0 tump.kiri -13.259 1.56313 21.33526 -24.46881 -13.409792 9.30071625 -38.79355725 9.40216 -36.40191 balok 1t.1

AS x-12 1.625 lapangan 22.57551 13.3977 11.20361 -12.84867 48.526932 42.5018685 17.2469745 31.521569 7.469289

48&75 3.25 lapangan 45.96654 25.23228 1.071971 -1.228523 95.531496 62.63738355 60.22186485 42.441857 40.141363

53&80 0 lapangan 45.95807 25.27523 1.179289 -1.29835 95.590052 62.7637227 60.16220175 42.541552 40.063913
1.625 lapangan -0.4883374 -1.543376 -8.911016 10.25446 -3.05540648 -10.67959347 9.44415633 -9.35051966 9.81495634
3.25 tump.kana~ -83.40791 -51.2474 -19.00132 21.80727 -182.085332 -134.4345765 -91.585557 -94.068439 -53.259849

0 tump.kiri -122.2638 -80.08345 18.8682 -21.60314 -274.85008 -150.6091913 -193.1040983 -91.16922 -131.64056
1.575 lapangan 10.14758 8.245675 9.026359 -10.3188 25.370176 24.46161533 4.149198375 18.159181 -1.185978

104&129 3.15 lapangan 108.9904 75.73755 -0.8154876 0.9655384 251.96856 153.3458718 155.2159491 97.2758724 99.0568984
106&132 0 lapangan 105.9242 73.81977 -0.7566938 0.9991312 245.220672 149.1812608 151.024877 94.5750862 96.3309112

1.575 lapangan 11.5399 7.800n2 -10.4542 12.08601 26.3291152 5.2353903 28.9026108 -0.06829 22.47192
3.15 tump.kanall -116.4131 -79.05547 -20.1517 23.17289 -266.184472 -184.8971618 -139.4063423 -124.92349 -81.5989
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Lanjutan TabeI7.1.b
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[1 ] [2] [3] [4] [5] [6] (7) [ 8) [ 9) (10) (11) (12) [13] [14]

0 tump.kiri -45.88721 -0.1454127 1.226713 -1.274769 -55.29731232 -46.96986352 -49.59641962 -40.071776 -42.573258 balok 1t.2

1.575 lapangan 8.85275 0.6696639 0.4032284 -0.3339359 11.69476224 10.07035087 9.296328353 8.3707034 7.6335391

211&236 3.15 lapangan 51.9Q321 1.48474 -0.4202559 0.606897 64.659436 54.83659031 55.91510085 46.2926331 47.319786

216&241 0 lapangan 51.78028 1.395238 -0.4223424 0.6169481 64.3687168 54.65833443 55.74958946 46.1799096 47.2192001

1.575 lapangan 5.930519 0.9739858 -1.279489 1.576312 8.67500008 5.394924045 8.393515095 4.0579781 6.9137791
3.15 tump.kana~ -73.48785 -20.28452 -2.136636 2.535676 -120.640652 -90.0550833 -85.1491557 -68.275701 -63.603389

0 tump.kiri -114.129 -77.30622 -6.511817 7.515378 -261.444752 -167.5211234 -152.7925686 -109.227917 -95.200722 blk tribun

149. 156 3.579455 lapangan 54.88081 42.57417 3.543733 -4.054433 133.975644 83.6972094 75.7191351 52.936462 45.338296

7.158911 tump.kana~ -62.43141 -50.32132 13.59928 -15.62424 -155.431804 -77.6924295 -108.3771255 -42.588989 -71.812509

0 tump.kiri -79.07649 -52.9389 -4.256127 3.987715 -17~.594028 -115.2921704 -106.6361363 -75.424968 -67.181126

259.269 3.871046 lapangan 61.59859 44.62268 -1.29633 1.447635 145.314596 86.74428 89.62544325 54.142401 56.886366
7.742093 tump.kana~ • -103.2116 -81.36867 1.663467 -1.092445 -254.043792 -149.3440914 -152.237799 -91.226973 -93.982885

ASx-8 & 0 tump.kiri -11.782 7.327351 19.65266 -21.3719 -2.4146384 12.11105228 -30.96473573 9.04886 -31.9757 balok 1t.1

AS x-11 1.625 lapangan 20.98138 12.36035 10.39038 -11.26657 44.954216 39.42953175 16.68973425 29.273622 7.616672

49&76 3.25 lapangan 41.30128 17.39335 1.128098 -1.161244 77.390896 53.68235565 51.27854655 38.29925 36.009908

52&79 0 lapangan 41.33759 17.43662 1.07696 -1.081047 77.5037 53.689503 51.42359565 38.280791 36.122784

1.625 lapangan 1.819666 0.5950471 -8.247414 9.023 3.13567456 -6.436735673 11.69719903 -6.6097146 10.6606994

3.25 tump.kanar -74.17142 -39.13194 -17.57179 19.12705 -151.616808 -116.674639 -78.340857 -84.326068 -47.627228

0 tump.kiri -100.6126 -51.55822 17.61719 -19.20955 -203.228272 -114.213246 -152.881323 -72.93415 -109.76089

1.575 lapangan 9.861822 7.636048 8.34623 -9.073226 24.0518632 23.1273798 4.836951 17.2218698 -0.1975862

101&126 3.15 lapangan 87.25537 46.29583 -0.9247273 1.063093 178.779772 114.9524856 117.0396969 77.6051057 79.592926

105&131 0 lapangan 73.55295 37.83569 -0.518662 0.6242063 148.800644 96.54973965 97.74975137 65.678993 66.8218613

1.575 lapangan 7.357039 3.98993 -9.55863 10.50881 15.2123348 -0.2169573 20.8538547 -2.9372949 17.1301451
3.15 tump.kanar -92.8988 -50.99805 -18.5986 20.39341 -193.07544 -143.8462463 -102.9046358 -102.20752 -63.21551

0 tump.kiri -91.6123 -33.03159 0.9636278 -0.9862334 -162.785304 -112.5226906 -114.5700448 -81.4874422 -83.4373034 balok 1t.2

1.575 lapangan 15.77706 5.237581 0.1992658 ~0.1684436 27.3126016 19.52487212 19.13877725 14.3986198 14.0309104

215&240 3.15 lapangan 100.5374 33.08813 -0.5650961 0.6493461 173.585888 122.3421873 123.6173517 89.9185639 91.1330061

0 lapangan 100.4177 32.98925 -0.6099261 0.6795492 173.28404 122.1175188 123.4714679 89.7660039 91.0554792
1.575 lapangan 9.844035 3.721865 -1.061655 1.270214 17.767826 11.17547813 13.62394058 7.7979765 10.1298455
3.15 tump.kanar -114.2983 -46.38277 -1.513383 1.860879 -211.370392 -145.9532214 -142.4102463 -104.381853 -101.007591

0 tump.kiri -51.30489 -40.94649 12.54392 -13.63026 -127.080252 -62.19592575 -89.67881475 -33.630481 -59.804661 blk tribun

150. 155 3.579455 lapangan 47.48857 36.63023 3.322906 -3.569784 115.594652 72.58292055 65.34559605 46.062619 39.169929
7.158911 ~mp.kanar -110.9739 -72.40944 -5.898105 6.490697 -249.023784 -160.7305613 -147.7223192 -105.774615 -93.385813



Lanjutan Tabel 7.1.b
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(1J (2) -(3) (4] (5] [6] [7] [ 8] ( 9J [10) [11] [12] [13] [14)"

0 tump.kiri -74.1434 -56.9135 1.796561 -1.232048 -180.03368 -105.8437685 -109.0238079 -64.932499 -67.961108

260 0 268 3.871046 lapangan 51.75777 34.70i8~ -1.445777 1.501716 117.641868 71 .04920865 74.1440763 45.136216 48.083709
7.742093 tump.kanan -64.31718 -39.24531 -4.688116 4.235481 -139.973112 -93.05934855 -83.6895717 -62.573578 -53.649981

AS 19 & 0 tump.kiri -43.9558 -4.955122 20.76411 -22.25397 -60.6751552 -26.95271355 -72.12169755 -18.79611 -61.81419 balok 1t.1

AS I to 1.625 lapangan 22.41132 8.700049 10.94718 -11.68202 40.8136624 39.59395073 15.83329073 31.117368 8.488168

50&77 325 lapangan 49.13652 10.91251 1.13025 -1.110075 76.42384 58.50917625 56.156835 45.353118 43.112793

51&78 0 lapangan 49.18866 10.90734 1.035798 -1.02691 76.478136 58.4620344 56.296191 45.305592 43.242884
, 625 lapangan 12.23529 4.819139 -8.7001 9.394571 22.3929704 6.241997475 25.24140203 2.311661 20.406332

325 tump.kanar -76.37482 -24.15448 -18.436 19.81605 -130.296952 -112.232463 -72.0678105 -87.173338 -48.921288

0 tump.kin -42.83144 -19.8946 18.21154 -19.69936 -83.229088 -36.29556 -76.102005 -20.336756 -58.247656

1.575 lapangan 2.337296 4.095B75 8,566756 -9.226652 9.3581552 13.59958898 -5.083489425 10.6703224 -7.1230856

110&135 3.15 lapangan 12.47408 6.34075 -1.078024 1.24606 25.114096 15.29475255 17.73504075 10.148648 12.472732

104&130 0 lapangan 12.47408 6.34075 -1.078024 1.24606 25.114096 15.29475255 17.73504075 10.148648 12.472732
1.575 lapangan 2.660034 0.7904279 -10.31563 11.27664 4.45672544 -7.623401153 15.04848235 -7.9215994 13.6706706
3.15 tump.kanar -28.81765 -14.7::.403 -19.55323 21.30723 -58.155628 -58.52478975 -15.62130675 -45.489115 -4.628655

0 tump.kiri -71.8788 -18.10974 0.7294549 -0.7347742 -115.230144 -84.21442586 -85.75186641 -63.9614651 -65.4256942 balok 1t.2

1.575 Japangan 22.67023 11.38949 8.211812E-02 -5.544456E-02 45.42746 29.86944778 29.72500696 20.48532512 20.34776244

213&238 3.15 lapangan 94.59022 30.4701 -0.5652187 0.623885 162.260424 114.7230539 115.9716128 84.5659793 85.755083

214&239 0 lapangan 94.7334 30.5884 -0.6063444 0.6522358 162.62152 114.8923184 116.2138276 84.6537156 85.9122958

1.575 lapangan 5.692659 0.3025053 -0.9621119 1.122936 7.31519928 5.125889738 7.315190033 4.1612812 6.2463291
3.15 tump.kanar -105.9771 -40.40201 -1.317879 1.593637 -191.815736 -133.8707832 -130.8136914 -96.697269 -93.785753

0 tump.kiri -93.92902 -41.95832 -6.050939 6.555201 -179.848136 -127.007075 -113.770628 -90.587057 -77.980917 blk tribun

152. 153 3.579455 lapangan 27.64779 13.76596 3.549604 -3.744935 55.202884 39.9843927 32.32512675 28.432615 21.138076
7.158911 tump.kanar -16.13878 -10.48822 13.15015 -14.04507 -36.147688 -8.644377 -37.199358 -1.374752 -28.569972

0 tump.kiri -53.84342 -31.41649 -5.102175 1.627284 -114.878488 -78.386532 -71.32060005 -53.561253 -46.831794
263,265 3.871046 lapangan 50.21276 32.18733 -1.614708 -1.27126 111.75504 67.92630285 68.28692325 43.576776 43.920224

7.742093 tump.kanar -59.23616 -1..1.83921 1.87276 0.8046515 -138.026128 -82.19715525 -83.31866918 -51.439784 -52.5078925 i

Keterangan :

[1] Portal yg dltinjau

ti [2J Nomor elemen balok

~ [3] Jarak elemen balok (m)

[4J Letakldaerah momen

[5J MD = momen yg terjadi akibat beban mati

[6J ML = momen yg terjadi akibat beban hidup

[7J MEkiri = momen yg lerjadi akibat beban gempa kiri

[8J MEkanan = m:Jmen)'g terjadi akibat beban gempa kanan

[9J Mu1 = 1,2MD + 1,6 ML

[10J Mu2 = 1,05(MD+O,5ML+MEkiri)

[11 J Mu3 = 1,05(MD+O,5ML+MEkanan)

[12] Mu4 = 0.9(MD+MEkiri)

[13] Mu5 = 0.9(MD+MEkanan)

[14] Keterangan balok
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TabeI7.1.c. Redistrlbusi Momen Rencana Balok Daktilitas Penuh

·.~~:~:1,~ ;i:~~~s'~ (lcmJ:[i:;;:~~ril~.
:::) 1Hi! .: :ilifi:i]2] ~l';)W

ASX-3

'fl.

(J<I'l~)!
00
on
N

Mtump· 230.811 0.02167515.48978110.017211 0.4110961 0.001041 0.01616810.010838 10 23.0811 207.730 40.365 202.063
LT 1 IMtump +

Mlap
17.2841 350

178.982
387.5 I I I I I I I I I I I I I

ASX-2
Mtump- 153.052 0.021675/3.64030310.01036/ 1.6464281 0.004337/ 0.006027/ 0.010838 18.877 28.892 124.160 98.114 111.879

LT 1 IMtump +

Mlap

69.2221 350

82.987

387.5

Mtump· 378.241 0.02167518.99636710.032231 1.006832( 0.0025961 0.0296361 0.010838 10 37.824 340.417 80.155 298.979
LT 2 1Mtump +

Mlap
42.3311 350

261.155
387.5 1 , I I I 1 I I I I I I I

ASX-3
Mtump - 118.936 0.021675! 1.4632651 0.003831 0.4511621 0.0011431 0.0026881 0.010838 25.040 29.782 89.154 66.453 92.084

LT 1 IMtump +
Mlap

36.671
62.302

250 637.5

Mtump - 151.843 0.02167511.8681181 0.004961 '0.8875231 0.002281 0.002681 0.010838 25.055 38.044 113.799 110.183 99.420
LT21Mtump+

M1ap
72.139
61.376

250 637.5

Mtump· 243.397 0.02167512.9945041 0.00831 1.5982531 0.004204\ 0.00409210.010838 22.448 54.637 188.760 184.5451 184.54398
LT 3 IMtump +

Mlap
129.908
129.907

250 637.5
1 I I I I I I I I I I I I

Mtump - 46.619 0.0216751 '.2789851 0.00333) 0.6660081 0.0016991 0.0016291 0.010838 26.994 12.584 34.035 36.860 22.016
B. ATAP fMtump +

Mlap

24.276
9.432

400
337.5 I I I I I I I I I I , I r

AS Y-4 & Y-18

98.264

120.41433.586

50.43497:533

110.56026.620

27.10621.748

0.02167512.23967310.006031 0.1137311 0.0002851 0.00574110.010838\19.405004

0.02167512.0349221000543\ 0.3608651 0.0009631 0.0044721 0.010838

437.5

F~~~/~;;t';;t'~~j'~~jl==31====fI~~~IL~==+===t====t==~I I I I

437.5

400

400

6.966
93.794

23.328

137.18

71.158

124.639

Mtump -

Mtump -

LT 1 IMtump +
Mlap

LT2 IMtump +
Mlap

Mtump - 202.062 0.02167513.29897110.009261 0.4970941 0.0012611 0.0079941 0.010836 15.248 30.811 171.251 61.258 148.002
TRIBUN IMtump +

Mlap
30.447

117.191
400 437.5

N
\J)

00

AS Y-5 & AS Y-17
LT 1 IMtump- 148.336 148.336 35.795 158.624

- ---~~~-·-==-~·~=-=--=",.:'-L~.c=,,...-~,,,=,~-"".....=



TabeI7.1.c. Lanjutan

,;~~~~; !~:;~! 't~}'H~~j "" ,"," .. '(=;:l·'..,;~,: !::~!:, , 1i)'~1!1:M\::~
LT 1 Mtump + 35.795 T

Mlap 158.624

0\
I£)

01

437.5 , I I I I I I I 1 I I I IMtump - 1 128.17
LT2 21.1941400

71.588

0.02167512.0925711 0.00561 0.3460241 0.0008741 0.0047261 0.010838 21.278 27.272 100.8981 48.4661 98.860

Mtump - I 322.855 0.021675/5.271102/0.016311 0.6557551 0.0016721 0.0146331 0.010838 10 32,286 290.5701 72.4511 218.698
400 437.5

AS Y-6 & Y-16
Mtump - 214.967 0.02167513.50966510.009941 0.3476411 0.0008781 0.009057/ 0.010838 13.285 28.559 186.4081 49.6521 205.401

LT 1 IMtump +

Mlap
21.2931 400

176.842
437.5

I I I 1 / / / I I / I I I

LT 2 IMtump 
Mlap

138.535
176.842

213.8191 37690( 160.24724.60510.3200.0216751 3.8926371 0.011211 0.2168981 0.0005461 0.0106641 0.010836
437.5 tl===1'===1'=='t'---+1---+I----tl---+I---+I--~+I ===:JI~===t1==:11

238.424
13.2851 400

135.642

Mtump -
TRIBUN IMtump +

Mlap
AS Y-7 & Y15

Mtump- 235.098 0.02167513.83833510.011031 0.0631351 0.0001561 0.0108681 0.010838 10 23.510 211.588/. 27.3771 226.994
LT 1 IMtump +

M1ap
3.8671 400

203.484
437.5 I I I , I I I 1 I I I I I

LT 2 IMtump 
Mlap

202.797
214.863

202.7971 0/ 214.863

198.840/ 36.0791 141.28326.06611.5900.02167513.67193510.01047\ 0.1961311 0.0004931 0.00997610.010638
437.5 t'==tl==IL-=-rl--1-1--t-/--t-I--l-I--+-1---+,===,r====:JIt==~1

224.906
12.0131 400

115.217

Mtump-
TR1BUN IMtump +

Mlap
AS Y-8 & Y-14

147.8241 57.15071 158.661

159.3521 30.9921 177.62227.362

30.650

14.655

17.1730.0216751 2.913861/ 0.008051 0.4326691 0.0010961 0.0069511 0.010836

0.021675[3.04839210.00846\ 0.0592651 0.0001481 0.0083151 0.010836

437.5

~~~~t~;;;tl~;;tl~::i'~:==±I==3,=:==t,==~'=~~4~==t====t==:JI I , I

437.53.631 400
150.26

26.5011 400
128.011

178.474

186.714Mtump-

LT 1 IMtump +
Mlap

LT 2 IMtump +

Mlap

Mtump-

Mtump - 206.687 0.02167513.3744821 0.00951 0241404/ 0.0006081 0.008891 0.010838 13.595 28.099 178.588\ 42.8851 164.070

N
VI
\0

TRleUN /Mtump +

Mlap
14.7861 400

135.971
437.5

1 I I I I I I 1 I I I I I

--=-=~===._-.-'~~~-..---..c_ .__._---._'~.....=== "~~_._=, __=__~~••~'~----o- __._~_
-;----~------ --"-- --



TebeI7.1.c. Lanjutan

I, :;;"~Im-li5;l~ ~7~ :~t~7:: I P!'.' ',I,:::, I,p, .1 ~\ihp' ,:li~,jl:ii[i1ITiJ\,i{i,lliili;ii .iaM..•:••.• ID.ffi~~i~.i.l}!~(tN~}+: •.l••• :(~~ .•••.
o
'0
N

437.5 I I I I I I I I , I I I I

437.5 I I I I I I I I I I I I I

0.02167513.61797610.010291 0.3598531 0.0009091 0.0093811 0.010838

Mlump -
LT 1 IMlump +

Mlap

LT2 ,Mtump-
Mlap
Mtump-

TRt6UN IMtump +

Miap

163.246
4.36

143.003
100.766
108.206
221.601

22.041
106.929

400

400

0.02167512.66524110.007291 0.0711841 0.000178 0.007111 0.010838 16.880

12.687

27.555

28.1147

135.691

100.766

193.486

31915

o

50.156

170.558

108.206

135.044

AS V·l0 & V-12

LT 1 ,Mtump.
Mlap

121.199
166.707

121.199 o 166.707

437.5 I I I I I I I I I I I I I
Mtump -

TRI9UN IMtump +
Mlap

217.059
20.293

122.129
400

0.0216751 3.543321 0.010OSI 0.3313141 0.0008371 0.0092111 0.010838 13.002 28.223 188.836 48.516 150.352

400 I 437.5 1 I I I I I I I I I I I ,

400 , 437.5 I I I I I I I I I I I I I

27.6941 160.86599 34.0511 145.56201

229.272

162.791

92.507

67.969

173.935'

126.818

34.933

31.34819.819

14.687

16.7250.0216751 3.4100910.009611 0.9399841 0.0024191 0.0071931 0.010838

0.0216751 3.078!:·31 I 0.008561 0.1037881 0.000261 0.0082981 0.010838

0.021675/2.582302/0.007041 0.5978941 0.0015221 0.0055171 0.010838

400 I 437.5

AS V-l1
IMtump - 208.868

LTl IMtump+ 57.574
Mlap 194.339
Mtump· 188.56

LT 2 IMtump + 6.357
Mlap 117.868
Mtump· 158.166

TRI6UN IMtump + 36.621
Mlap 131.443

AS Y·3

Munp - 149.701 I I 0.02167513.11552510.008671 0.4163791 0.0010541 0.007621 0.010838
l T 1 IMIump • 20.007 400 387.5

Mlap 112.675

15.938 23.859 125.842 43.866 136.534

AS Y-2
Mtump· 131.184

l T 1 IMtump + 15.41 350 1 387.5
Mlap 72.668
Mtump - 215.324

LT 2 IMtump + 126.141 350 1 387.5

tv . ,Mlap 163.349

0\
0

0.02167513.1201781 0.008691 0.3662851 0.0009261 0.0077631 0.010838

0.0216751 5.1214271 0.015711 3.0002081 0.0083141 0.0073921 0.010838

15.674

16.359

20.562

35.225

110.622

180.099

35.962

161.365

93.230

198.574



N
0'1,.....

:i~lm,i ,t~ff~~ H(~itl~, !'(M~)
:",d, ,:,::.'i\h .. ' Rnl····.

I{~~m:l " , "~~~~::~!:~ jMtuttlP+ Mlap;
'::(fum) ", ., .','"c""";:;,, (Mpa) . ",' ......,

t:'m,~m,:n>. ,'''''" ' (kNtri) " (kNm),,,,

::i![1""p 'liP'!' t)!":;" ";:(31< ::[41 ~ .:[5]' ''i [S} '.", [7) [8) -(91'> 10
"".

'. t1t ,'!I,,:(13}.·,'·,· ... (14)' , >(15),,"'" ',' [16] [17]
AS Y-1

Mtump- 94.523 0.021675 1.162913 0.00301 0.35761 0.000904 0.002111 O.010838 26.105 24.675 69.848 53.742 75.003
LT 1 Mtump+ 29.067 250 637.5

Mlap 50.328
Mtump- 129.571 0.021675 1.594107 0.00419 0.214121 0.000539 0.003653 O.010838 23.258 30.136 99.435 47.540 99.445

lT2 Mtump+ 17.404 250 637.5
Mlap 69.309
Mtump - 182.837 0.021675 2.249436 0.00605 1.864354 0.004949 0.001106 O.010838 27.959 51.120 131.717 202.657 125.752

LT3 Mtump+ 151.537 250 637.5
Mlap 74.632
Mlump - 36.965 0.021675 0.284237 0.00072 0074125 0.000186 0.000531 O.010838 29.020 10.727 26.238 20.367 17.859

B.ATAP Mlump+ 9.64 400 637.5
Mlap 7.132

AS X-4 & X-15
Mtump - 129.106 0.021675 0.992741 0.00256 0.096263 0.000241 0.002318 O.010838 25.723 33.210 95.896 45.729 123.798

LT 1 Mtump+ 12.519 400 637.5
Mlap 90.588
Mtump - 110.791 0.021675 1.808833 0.00479 0.559118 0.001422 0.003371 O.010838 23.780 26.346 84.445 60.592 88.579

LT 2 Mtump+ 34.246 400 437.5
Mlap 62.233
Mlump - 204.05 0.021675 3.331429 0.00936 0.359298 0.000908 0.008451 O.010838 14.404 29.391 174.659 51.398 148.898

TRIBUN Mtump+ 22.007 400 437.5
Mlap 119.507

AS X-5 & X-14
Mtump- 179.286 0.021675 2.927118 0.00809 0.291673 0.000736 0.007352 O.010838 16.433 29.462 149.824 47.327 170.124

IT 1 Mtump + 17.865 400 437.5
Miap 140.662
M1ump- 116.998 0.021675 1.910171 0.00508 0.661241 0.001687 0.003392 O.010838 23.740 27.775 89.223 68.276 105.136

lT2 Mtump + 40.501 400 437.5
Miap 77.361
Mtump- 317.48 0.021675 5.183347 0.01595 0.580245 0.001476 0.014476 O.010838 10 31.748 285.732 67.288 217.645

TRIBUN Mtump + 35.54 400 437.5
Mlap 185.897

AS X-6 & AS X 13
Mtump- 143.74 0.021675 2.346776 0.00634 0.471788 0.001196 0.005143 O.010838 20.508 29.478 114.262 58.375 141.494

LT 1 Mtump + 28.897 400 437.5
Mlap 112.016

..~ .......~. ~~~~_....~..~~ ...__.-~-----



Tabel 7.1.c. Lanjutan

aalOItLJ:~iJ
~
.~

Mtump -

lT2 IMtump+
MIap

.~~)l~ln~~~wt:(rnd~) •. ·I·.·
132.243>H5

1<
40.111 400 1 437.5

81.155

po .. t(~~:}l~lcli:\~i

0.001671 0.0041221 0.010838

.....

22.392 29.612
lis]
102.631

in~(~~HT:(kNriW

69.~1;110.767

Mtump .

TRIBUNIMtump'

M1ap
AS X-7 & AS X-12

256.882
16.131 400 1 437.5

15&.448

0.02167514.19399210.012251 0.2633471 0.0006641 0.01158710.010838 10 25.688 231.194 41.818 182.136

Mtump - 1 274.85
l T 1 9.4021 400 1 437.5

245.221
Mtump - I 120.641

0.02167514.4873471 001331 0.1535021 0.0003861 0.0129141 0.010838

0.02167511.96964910.005251 0.6542371 0.0016681 0.003581 0.010838

10

23.394

27.485

28.222

247.365

92.419

36887

68.294

272.706

92.881

l T 2 400 I 437.5 I I I I I I I I I I I I I

Mtump - I 261.445
TRIBUN 400 1 437.5

AS X-8 & AS X-11

0.0216751 4.268491 0.C12511 0.595!311 0.001775/ 0.0107381 0.010838 10.184 26.625 234.820 69.214 171.940

12.1111 400 I 437.5
148.801 I I I I I I I I I I I I I

Mtump -
LT 1 IMtump +

Mlap

203.228 0.02167513.31800810.009321 0.197i311 0.0004971 0.0088191 0.010838 13.725 27.894 175.334 40.005 176.695

81.4871 400 I 437.5
173.586 I I I I I I I I I I I I ,

Mtump -
LT2 IMtump +

Mlap

211.37 0.02167513.4509391 0.J0974 1.33041 0.0034671 0.0062771 0.010838 18.416 38.926 172.444 120.413 212.512

1.375/ 400 I 437.5 1 I I I I I I I I I I I I
111.755

1\

N
0'1
N

Mtump -

TRIBUN IMtump +

Mlap

AS X-9 & AS X-l0

Mtump -

LT 1 IMtump +

Mlap

Mtump -

LT 2 IMtump +
Mlap

Mtump -

TRIBUN IMtump +

Mlap

249.024
33.631 400 1 437.5

117.642

130.297
4.6291 400 1 437.5

76.478
191.816
63.9611 400 1 437.5

162.622
179.848

0.0216751 4.0656981 0.0118t 0.5490611 0.0013961 0.0104081 0.010838

0.02167512.1272981 0.00571 00755761 0.0001891 0.00551110.010838

0.0216751 3.1316910.008721 1.0442611 0.0026961 0.0060291 0.010838

0.02167512.93629410.008121 0.0224491 5.62E-051 0.0080591 0.010838

10.793

19.829

18.875

15.127

26.878

25.837

36.204

27.205

222.146

104.460

155.612

152.643

60.508

30.466

100.165

28.580

144.520

102.315

198.826

138.960

. ". ~



N
0'1
W

K.-.npn Tabel 7.i.e :
(1) BaIok!ental1 sid 3. balok atap dan balok tribun
(21 Anelisla: momen Unpuan negatif, positif dan momeo lapangan
(3) Mu = momenr~ balok (dari TabeI7.1)

~I b • leber ba~
IS) d =h-d' (tinggi efek1lf)

f6) pb = rasio tulangan term dalam keadaan seimbang (balance;, =l(0,85.rc)/fy).p1.(600/(600+fy»

(7) Rn1 = Koefislen tahenan untuk perencanaan kuat : (Mtump -).'(0,8.b.d"2)
(8) P = Raslo tulangan tarlk: (1/m)[1-("(1-«2.m.Rn1 )/fy»)]
(9) Rn2 = Koefislen tahenan untuk perencanaan kuat: (Mtump ")f((),8.b.d"2)
[10] p' =Rasio tulangen tarik: (1/m)[1-(-./(1-«2.m.Rn2)/fy»)]

[11) p - p'
[12) 0,5 * pb
[13) % =30{1-413*«p - p)'/pb)]

Faktor redistribusl maksimum dalam persen
(14) Mu*% (redistribusl momen)
(15) Momen tumpuan negatif terpakai (momen hasil redistribusi)
(16) Momen tumpuan positffterpakai (momen hasil redistribusi)
(17) Momen lapangan terpakai (momen hasil redistribusi)

I"

,



TabeI7.2.a Gaya Geser Rencana Salak Portal A
Portal ~~"F ..~.c D!'<ii;l»;~_

,,<::,;~~~ {i ,,' ,>",",,' :,"<:Geser',':"':,:

[1] [2] [3] [4] [5] [6] [7] [8]

ASx-3 0 tump.kin -7.942974 -4.780042 0 balok 1t.1

39 0,4596194 lapangan -3.971487 -2.390021 0

0,9192388 tump.kanan -3.343549E-14 -1.412911 E-14 0

0 tump.kin -7.942974 -4.780042 -1.065814E-14

40 0,4596194 tapangan -3.971487 -2.390021 -1.065814E-14

0,9192388 tump.kanan -$.18572E-14 -2.833996E-14 -1.065814E-14

0 tump.kiri -$5.94262 -53.24156 11.02992

1,75 lapangan -46.41119 -36.48531 11.02992

41-42 3,5 lapangan -26.87976 -19.72906 11.02992

0 lapangan 28.5865 20.24669 12.52106

1,75 lapangan 48.11792 37.00294 12.52106

3,5 tump.kanail 67.64935 53.75919 12.52106

0 tump.kiri -59.39201 -31.87893 11.78682

0,9625 tump.kiri -49.7412 -24.55767 11.78682

1,925 lapangan -40.09039 -17.23642 11.78682

0 lapangan -9.977788 -$.132226 11.08049

43-45 1,075 lapangan -0.688911 -0.5422266 11.08049

2,15 lapangan 8.599966 5.047773 11.08049

0 lapangan 38.5291 15.92957 11.73008

0,9625 tump.kanan 48.17991 23.25082 11.73008

1,925 tump.kanan 57.83072 30.57208 11.73008

0 tump.kiri -57.1806 -45.2764 8.39682

1,5 lapangan -40.97938 -31.8514 8.39682

3 Iapangan -24.77816 -18.4264 8.39682

46-47 0 lapangan 21.38695 17.07063 7.896813
_ .."0

1,5 lapangan 37.58818 30.49563 7.89!SlS13

3 tump.kanan 53.7894 43.92062 7.896813

0 tump,kiri -15.02452 -12.04152 -22.16396

48 1,5 lapangan 1.176706 • 1.383475 -22.16396

3 lump.kanan 17.37793 14.80847 -22.16396

0 tump.kiri -41.27831 -30.22458 5.030443

49 3 lapangan 3.894562E-04 4.158979E-04 5.030443

6 tump.kanan 41.27909 30.22542 5.030443

0 tump.kiri -15.02153 -12.03833 15.54216

50 1,5 lapangan 1.17969 1.386666 15.54216

3 tump.kanan 17.38091 14.81167 15.54216

0 tump.kiri -53.7882 -43.91911 3.917371

1,5 lapangan -37.58698 -30.49411 3.917371

3 lapangan -21.38576 -17.06911 3.917371

51-52 0 lapangan 24.78026 ,18.42757 4.284478

1,5 lapangan 40.98148 31.85257 4.284478 '0

3 tump.kanan 57.1827 45.27757 4.284478

0 tump.kiri -57.82665 -30.56761 4.151207

0,9625 tump.kin -48.17584 -23.24635 4.151207

1,925 lapangan -38.52503 -15.9251 4,151207

0 lapangan -8.593904 -5.043439 3.884756

53-55 1,075 lapangan 0.6949725 0.5465609 3.864758

2.15 Iapangan 0.88385 6.136561 3.884758

0 lapangan 4O.0e41 172406 4.117028

264



Lanjutan TabeI7.2.a

~1.IIII@i~L "i,i "F'
~"

>t' ,' ..
[1] [2] [3] [4] [5] [6] [7] [8]

0,9625 tump.kanan 49.74492 24.56186 4.117026

1,925 tump.kanan 59.39573 31.88311 4.117026

0 tump.kin -67.7007 -53.8066 2.600631

1,75 lapangan -48.16927 -37.05035 2.600631

56-57 3,5 lapangan -28.63784 -20.2941 2.600631

0 lapangan 26.82553 19.67982 2.572115

1,75 lapangan 46.35695 36.43607 2.572115

3,5 tump.kanan 65.88838 53.19232 2.572115

A$x:j2i> 0 tump.kin -3.411251 0 -2.842171 E-14 balok tt.1

89 0,4596194 lapangan -1.705626 0 -2.842171 E-14

0,9192388 tump.kanan -7.019775E-15 0 -2.842171 E-14

0 tump.kin -3.411251 0 -2.842171 E-14

90 0,4596194 lapangan -1.705626 0 -2.842171 E-14

0,9192388 tump.kanan 2.140193E-14 0 -2.842171 E-14

0 tump.kin -9.420646 -3.458022 -40.60924

103 1,442498 lapangan -4.067606 -3.458022 -40.60924

2,884996 tump.kanan 1.285434 -3.458022 -40.60924

0 tump.kin -16.85339 -10.56451 13.49554

104 1,442498 lapangan -4.343754 -3.748703 13.49554

2,884996 tump.kanan 8.165879 3.067099 13.49554

0 tump.kiri -4.870183 -0.5889562 -50.8193

109 1,155 lapangan -0.5840339 -0.5889562 -50.8193

2,31 tump.kanan 3.702116 -0.5889562 -50.8193

0 tump.kiri -47.86622 -33.32563 6.137115

110 3,5 lapangan 0.4021127 0.2743748 6.137115

7 tump.kanan 48.67044 33.87437 6.137115

0 tump.kiri -41.35194 -28.86238 7.487324

111 3 lapangan 2.091539E-02 -6.238511 E-02 7.487324

6 tump.kanan 41.39377 28.73762 7.487324 .

0 tump.kiri -41.42479 -28.84135 6.423336

112 3 lapangan -5.193635E-02 -4.134709E-02 6.423336

6 tump.kanan 41.32092 28.75865 6.423336

0 tump.kiri -12.22878 -7.296134 20.6603

113 1,5 lapangan 2.787653 1.703866 20.66U3

3 tump.kanan 17.80408 10.70387 20.6603

0 tump.kin -22.91,876 -8.564793 19.38227

114 1,5 lapangan 0.7226642 0.4352078 19.38227

3 tump.kanan 24.36409 9.435207 19.38227

0 tump.kiri -24.34423 -9.427797 18.47048

115 ~ ,5 lapangan -0.7028034 -0.4277976 18.47048

3 tump.kanan 22.93863 8.572203 18.47048

0 tump.kiri -17.7829 -10.69641 17.95135

116 1,5 Iapanaan -2.766471 -1.696406 17.95135

3 tump.kanan 12.24996 7.303594 17.95135

0 tump.kiri -41.31477 -28.75634 4.855501

117 3 lapangan 5.809041 E-02 4.366206E-02 4.855501

6 tump.kanan 41.43095 28.84366 4.855501

0 tump.kin -41.38859 -28.73629 4.763488

11. 3 Iapangan -1.573036E-02 6.371193E-02 4.763488

I \.Imp.kanan 41.35712 28.86371 4.763488
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[1] [2) [3] [4] [5] [6] [7] [8]

0 tump.kiri -48.64378 -33.85154 3.256083

119 3,5 Iapangan -0.3754519 -02515445 3.256083

7 tump.kanan 47.89288 33.34846 3.256083

0 tump.kiri -10.3191 -5.798129 23.50109

120 1,155 lapangan -0.3027036' -0.3407543 23.50109
2,31 tump.kanan 9.71369 5.116621 23.50109

0 tump.kiri -3.411251 7.105427E-15 -2.842171 E-14 balok 1t.2

221 0,4596194 lapangan -1.705626 7.105427E-15 -2.842171E-14

0,9192388 tump.kanan 8.565197E-17 7.105427E-15 -2.842171 E-14

0 tump.kiri -3.411251 -7.105427E-15 -7.105427E-15

222 0,4596194 lapangan -1.705626 -7.105427E-15 -7.105427E-15

0,9192388 tump.kanan -1.41252E-14 -7.105427E-15 -7.105427E-15

0 tump.kiri -20.7682 -16.96113 -55.95457

223 1,442498 lapangan -9.422303 -6.55711 -55.95457

2,884996 tump.kanan 1.923594 3.846905 -55.95457

0 tump.kiri -20.63371 -16.86769 10.7758

224 1,442498 lapangan -9.287807 -6.463677 10.7758

2,884996 tump.kanan 2.058091 3.940338 10.7758

O' tump.kiri -23.08115 -17.16893 -37.29609

229 1,155 lapangan -14.9529 -10.49881 -37.29609

2,31 tump.kanan -6.824638 -3.82868 -37.29609

0 tump.kiri -110.7741 -78.04361 4.806548

1,2125 tump.kiri -95.08651 -63.33416 4.806548

2,425 Iapangan -79.39894 -48.62472 4.806548

0 lapangall -44.81166 -35.35361 8.710182

0,5375 lapangan -38.79585 -30.46236 6.710182

1,075 lapangan -3278004 -25.57111 6.710182

230-233 0 lapangan 36.5161 28.41384 5.219044

0,5375 InpllnlJlln 42.53191 33,:\0509 5.219044

1,075 lapangan "8.5<1772 38.10634 5.219044

0 lapangan 83.42154 51.6878 5.619988

1,2125 tump.kanan 99.10911 66.39725 5.619988

2,425 tump.kanan 114.7967 81.10669 5.619988

0 tump.klrl -87.45163 -66.5406 6.554267

0,9625 tump.kiri -75.69161 -56.06715 6.554267

1,925 lapangan -63.93159 -45.59371 6.554267

0 lapangan -29.57978 -30.85602 7.260592

0,5375 lapangan -23.75747 -26.30071 7.260592

234-237 1,075 lapangan -17.93516 -21.7454 7.260592

0 lapangan 14.74234 20.01043 7.394274

0,5375 lapangan 20.56465 24.56574 7.394274

1,075 lapangan 26.38696 29.12105 7.394274

0 Iapangan 60.92225 .....08113 6.744688

0,9625 lump.kanan n.88227 54.55458 6.744688

1,925 lump.kanan &4 .....229 65.02802 6.744688

0 tump.kirl ~7.36734 -69.42578 5.852331

1,5 lump.kin -66.96104 -49.49453 5.852331

3 Iapangan ~.55474 -29.56328 5.852331

0 17.11084 15.47743 6.352337

238-2<40 . 0,425 22.1t273 21.12482 6.352337

0,85 21.17451 2I.n111 6.352337
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[1] [2] [3] . [4] [5] [6] [7] [8]

0 lapangan 74.09478 49.61111 5.841917

1,075 tump.kanan 85.7394 58.72174 5.841917

2,15 tump.kanan 97.38402 67.83236 5.841917

0 tump.kin -20.05482 -16.9226 15.83098

241 1,5 lapangan -8.008394 -5.672603 15.83098

3 tump.kanan 4.038033 5.577397 15.83098

0 tump.kin -8.90398 -5.688749 14.5049

242 1,5 lapangan -9.755194E-Q2 -6.374882E-Q2 14.5049

3 tump.kanan 8.708876 5.561251 14.5049

0 tump.kin -8.690366 -5.556373 13.76842

243 1,5 lapangan 0.1160625 6.862688E-Q2 13.76842

3 tump.kanan 8.92249 5.693627 13.76842

0 tump.kin -4.019321 -5.572174 13.62409

244 1,5 lapangan 8.027107 5.677826 13.62409

3 tump.kanan 20.07354 16.92783 13.62409

0 tump.kin -97.37504 -67.82983 4.522378

1,075 tump.kin -85.73042 -58.7192 4.522378

2,15 lapangan -74.0858 -49.60857 4.522378

0 lapangan -28.66597 -26.77096 5.030734

245-247 0,425 lapangan -22.88418 -21.12377 5.030734

0,85 lapangan -17.10239 -15.47658 5.030734

0 lapangan 46.56238 29.56448 4.663627

, 1,5 tump.kanan 66.96868 49.49573 4.663627

3 tump.kanan 87.37498 69.42698 4.663627
: 0 tump.kiri -84.43146 -65.02558 4.734762

0,9625 tump.kin -72.67144 -54.55214 4.734762

1,925 lapangan -60.91142 -44.07869 4.734762

0 lapangan -26.37812 -29.11847 5.001213

0,5375 lapangan -20.55581 -24.56316 5.001213

248-251 1,075 lapangan -14.73351 -20.00785 5.001213

0 lapangan -29.58854 -30.85872 -5.006269

0,5375 lapangan -23.76624 -26.30341 -5.006269

1,075 lapangan -17.94393 -21.74809 -5.006269

0 lapangan 63.94271 45.59656 4.773999

0,9625 tump.kanan 75.70273 56.07 4.773999

1,925 tump.kanan 87.46275 66.54344 4.773999
i 0 tump.kin -114.7891 -81.105 3.742372
i

1,2125 tump.kin -99.10156 -66.39555 3.742372

2,425 lapangan -83.41399 -51.68611 3.742372

0 lapangan -48.54585 -38.20084 4.02294

0,5375 lapangan -42.53004 -33.30959 4.02294

252-255 1,075 lapangan -36.51424 -28.41834 4.02294

0 lapangan 32.78481 25.56844 4.051456

0,5375 lapangan 38.80062 30.45969 4.051456

1,075 lapangan 44.81643 35.35094 4.051456

0 lapangan 79.39469 48.61644 3.394283

1,2125 tump.kanan 95.08227 63.32589 3.394283

2,425 tump.kanan 110.7698 78.03533 3.394283

0 tump.kiri -23.24624 -17.34522 16.77328

256 1,155 lapangan -15.11798 -10.6751 16.77328
2,31 tump.kanan -1.345596 -4.004973 16.77328
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[1] [2] {3] [4] [5] [6] [7] {8]

ASx-1 0 tump.kiri -9.075902 0 5.684342E-14 balok 1t.1

136 0,4596194 lapangan -4.537951 0 5.684342E-14

0,9192388 tump.kanan -1.395813E-14 0 5.684342E-14

0 tump.kiri -14.36153 7.105427E-15 1.421085E-14

137 0,4596194 lapangan -7.180763 7.105427E-15 1.421085E-14

0,9192388 tump.kanan 1.091087E-14 7.105427E-15 1.421085E-14

0 tump.kiri -42.0655 -13.02911 -16.39518

148 2,91328 lapangan 1.151637 0.7361416 -16.39518

5,82656 tump.kanan 44.36877 14.50139 -16.39518

0 tump.kiri -42.01117 -13.05577 11.2744

149 2,91328 lapangan 1.205966 0.709473 11.2744

5,82656 tump.kanan 44.4231 14.47472 11.2744

0 tump.kiri -31.96711 -9.737907 25.43639

161 2,275 lapangan 1.781445 1.011468 25.43639

4,55 tump.kanan 35.53 11.76084 25.43639

0 tump.kiri -51.77457 -16.53202 10.95959

162 3,5 lapangan 0.1462829 5.47704E-03 10.95959

7 tump.kanan 52.06714 16.54298 10.95959

0 tump.kirl -45.29979 -14.81171 14.39219

163 3 lapangan -0.7962032 -0.6367142 14.39219

6 tump.kanan 43.70739 13.53829 14.39219

0 tump.kirl -29.66248 -2.567912E-04 13.97989

164 3 lapangan -0.0426349 -2.567912E-04 13.97989

6 tump.kanan 29.57721 -2.567912E-04 13.97989

0 tump.kiri -44.215 -13.91047 14.43888

165 3 lapangan 0.2885918 0.2645271 14.43888

6 tump.kanan 44.79218 14.43953 14.43888

: 0 tump.kiri -43.54696 -14.27182 4.614293

166 3 lapangan -0.1036382 -9.682143E-02 4.614293

6 tump.kanan 43.33968 14.07818 4.614293

0 tump.kiri -29.55249 -3.453074E-02 13.85341

167 3 lapangan 6.734566E-02 -3.453074E-02 13.85341

6 tump.kanan 29.68719 -3.453074E-02 13.85341

0 tump.kiri -43.68108 -13.54522 12.92344

168 3 lapangan 0.8225147 0.6297792 12.92344

6 tump.kanan 45.3261 14.80478 12.92344

0 tump.kin -52.04475 -16.54781 9.523813

169 3,5 lapangan -0.1238903 -1.030912E-02 9.523813

7 tump.kanan 51.79697 16.52719 9.523813

0 tump.kiri -35.47435 -11.76983 20.69556

170 2,275 lapangan -1.725792 -1.020458 20.69556
4,55 tump.kanan 32.02276 9.728917 20.69556

0 tump.kiri -12.52305 0 0 balok 1t.2

272 0,4596194 lapangan -6.261524 0 0

0,9192388 tump.kanan -1.395813E-14 0 0

0 tump.kiri -21.25582 -1.421085E-14 0

273 0,4596194 lapangan -10.62791 -1.421085E-14 0

0,9192388 tump.kanan -1.92872E-14 -1.421085E-14 0

0 tump.kiri -54.31083 -13.93697 -25.12212

284 2,91328 lapangan -0.1688865 -0.1717192 -25.12212

5,82656 tump.kanan 53.97305 13.59353 -25.12212
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Lanjutan TabeI7.2.a

11111.111-
(1) (2) (3) (4) (5) (6) [7] [8)

0 lump.kiri -54.14439 -13.95204 15.13751

285 2,91328 lapangan -2.45736E-03 -D.1867898 15.13751

5,82656 lump.kanan 54.13948 13.57846 15.13751

0 lump.kiri -41.58797 -10.41646 39.67037

297 2,275 lapangan 0.6918356 0.3329184 39.67037

4,55 lump.kanan 42.97164 11.08229 39.67037

0 lump.kiri -64.77068 -16.47305 15.62372

298 3,5 lapangan 0.2751806 6.444506E-02 15.62372

7 lump.kanan 65.32104 16.60195 15.62372

0 lump.kiri -56.49396 -14.78162 19.49819

299 3 lapangan -0.740369 -0.6066179 19.49819

6 lump.kanan 55.01322 13.56838 19.49819

0 lump.kiri -41.03567 5.873225E-03 18.37319

300 3 lapangan -0.1658279 5.873225E-D3 18.37319

6 lump.kanan 40.70401 5.873225E-D3 18.37319

0 lump.kiri -55.4972 -14.08951 17.35739

301 3 lapangan 0.2563843 8.549162E-D2 17.35739

6 lump.kanan 56.00998 14.26049 17.35739

0 lump.kiri -55.9573 -14.25723 16.60491

302 3 lapangan -D.2037086 -8.222485E-D2 16.60491

6 lump.kanan 55.54988 14.09278 16.60491

0 lump.1dri -40.6724 -5.549517E-D3 16.15707

303 3 Iapangan 0.1974425 -5.549517E-D3 16.15707

6 tump.kanan 41.06728 -5.549517E-D3 16.15707

0 tump.kIrI -54.97567 -13.57406 15.99816

304 3 lapang.n O.7779~53 0.6009423 HI.99816

6 IUmp.kanan 56.53152 14.77594 15.99816

0 IUmD.kirt -65.29061 -16.60585 11.73272

305 3,5 Iapangan -0.2447595 -D.0683526 11.73272

7 Iump.kanan 64.80109 16.46915 11.73272

0 lump.kiri -42.90009 -11.08907 24.7263

306 2,275 Iapangan 0.6202878 0.3396959 2~.7263

4,~~ lump.kanan 41.65952 10.40968 24.7263

0 lumD.kiri -8.809323 -4.780042 0 balok 1t.3

343 0,4596194 lapangan -4.404662 -2.390021 0 (tribun)

0,9192388 lump.kanan 2.734217E-14 1.6711161:-14 0

0 lump.kiri -8.809323 -4.780042 -4.263256E-14

344 0,4596194 lapangan -4.404662 -2.390021 -4.263256E-14

0,9192388 lump.kanan 8.418559E-14 1.871116E-14 -4.263256E-14

0 lump.kiri -33.25186 -51.69513 -42.71707

345 2,91328 lapangan 10.16959 7.61634 -42.71707

5,82656 lump.kanan 53.59103 66.9278 -42.71707

0 lump.kiri -33.3067 -51.681 10.64488

3-46 2,91328 lapangan 10.11.75 7.630465 10.64488

5,82656 lump.kanan 53.53619 . .66.94193 10.64488

0 tump.kiri -22.54769 -37.11081 25.32032

347 2,275 Iapangan 6.707172 5.573884 25.32032

4,55 lump.kanan 39.24203 48.25857 25.32032

0 tump.kiri -82.54169 -i6.•2552 13.09608 .

1,2125 tump.kiri ~.804i3 -36.44483 13.09808

2,.25 Iapangan -6S.0lS818 -26.-46413 13.09608

0 Iapangan -8.osa8B6 .....530011 11.182-404
- -



Lanjutan TabeI7.2.a

-[1] [2] [3] [4] [5] [6] [7] [8]

348-350 1,075 lapangan 1.24304 1.059989 11.19244

2,15 lapangan 11.54507 6.649989 11.19244

0 Iapangan -84.74123 -48.32515 -10.7915

1,2125 tump.kanan -71.00447 -38.34446 -10.7915

2,425 tump.kanan -57.26772 -28.36376 -10.7915

0 tump.kiri 19.83593 22.29183 -15.17776

1,5 lapangan 37.45085 35.71683 -15.17776

351-352 3 lapangan 55.06577 49.14183 -15.17776

0 lapangan -54.77509 -49.90089 -15.04407

1,5 lapangan -37.16018 '-36.47589 -15.04407

3 tump.kanan -19.54526 -23.05089 -15.04407

0 tump.kiri 6.266612 0.2495147 -14.57789

1,925 lapangan 30.05053 19.52358 -14.57789

353-354 3,85 lapangan 53.83444 38.79764 -14.57789

0 lapangan -73.39872 -43.97941 -15.08831

1,075 lapangan -63.09669 -38.38941 -15.08831
..•

2,15 tump.kanan -52.79467 -32.79941 -15.08831

0 tump.kiri -60.10647 -44.17098 14.62813
,

1,5 lapangan -42.49155 -30.74598 14.62813

355-356 3 lapangan -24.87663 -17.32098 14.62813

0 lapangan 23.85574 16.84542 14.42626

1,5 lapangan 41.47066 30.27042 14.42626

3 lump.kanan 59.08558 43.69542 14.42626

0 lump.kin -59.0552 -43.69747 14.2566

1,5 Iapangan -41.44028 ' -30.27247 14.2566

357-358 3 lapangan -23.82536 -16.84747 14.2566

0 lapangan 24.90703 17.31858 14.34581

1,5 Iapangan 42.52195 30.74358 14.34581
-.,.--,

3 lump.kanan 60.13687 44.16858 14.34581

0 lump.klrl -73.37228 -43.981 ~1 1416426

1,075 lapangan -63.07026 -38.39151 14.16426

359-360 2,15 lapangan -52.76823 -32.80151 14.16426

0 lapangan 6.293489 0.2491028 13.65591

1,925 lapangan 30.0774 19.52316 13.65591

3,85 lump.kanan 53.86132 38.79723 13.65591

0 tump.kili -54.74862 -49.90304 13./2747

1,5 lapangan -37.1337 i -36.47804 13.72747

361-362 3 lapangan -19.51878 ' -23.05304 13.72747

0 Iapangan 19.86248 22.28956 13.72241

1,5 lapangan 37.4774 35.71456 13.72241

3 lump.kanan 55.09232 49.13956 13.72241

0 lump.kiri -84.72872 -48.33345 10.83243

1,2125 lump.kiri -70.99197 -38.35276 10.83243

2.•25 Iapangan -57.25522 -28.37206 10.83243

~0 Iapangan -11.52689 -6.652098 10.55186

363-365 1,075 -1.224863 -1.062098 10.55186
~

Iapangan ")1

2,15 Iapangan 9.077164 4.527902 10.55186 :

0 lapangan 55.09536 26.46762 11.20904 I
1,2125 lump.kanan 68.83212 36.44832 11.20904

2,425 ........ltanan 82.56887 46.42901 11.20904
:
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~~t~~~~~~~~
[1] [2] [3] [4] [5] [6] £7] [8]

0 tump.kiri -3920817 -48.26797 20.30462

366 2,275 lapangan -9.953307 -5.58328 20.30462 I-
4,55 tump.kanan 22.58155 37.10141 20.30462

0 tump.kiri -3.465398 0 -1.136868E-13 balok atap

. 380 0,4596194 lapangan -1.732699 0 -1.136868E-13

0,9192388 lump.kanan 2.44493E-14 0 -1.136868E-13

0 lump.kiri -3.465398 -2.842171 E-14 4.263256E-14

381 0,4596194 lapangan -1.732699 -2.842171E-14 4.263256E-14

0,9192388 lump.kanan 5.287101 E-14 -2.842171 E-14 4.263256E-14

0 lump.kiri -7.943805 2.481352 -14.89816

382 2,91328 lapangan 3.038841 2.481352 -14.89816

5,82656 lump.kanan 14.02149 2.481352 -14.89816

0 lump.kiri -7.957198 2.484779 2.275608

383 2,91328 lapangan 3.025448 2.484779 2.275608

5,82656 lump.kanan 14.00809 2.484779 2.275608

0 lump.kiri -7.310082 1.37997 3.680345

384 2,275 lapangan 1.26634 1.37997 3.680345
i

4,55 lump.kanan 9.842762 1.37997 3.680345

0 lump.kiri -12.72265 0.3720334 1.836962

385 3,5 lapangan 0.4718456 0.3720334 1.836962

7 lump.kanan 13.66634 0.3720334 1.836962

0 lump.kiri -10.69232 0.4270723 2.987263

386 3 lapangan 0.6172514 0.4270723 2.987263

6 lump.kanan 11.92682 0.4270723 2.~87263

0 lump.kiri -11.12607 0.2575369 3.344918

387 3 lapangan 0.1835008 0.2575369 3.344918

6 lump.kanan 11.49307 0.2575369 3.344918
I 0 lump.kln -11.28597 -7.007175E-02 3.479064

388 3 lapangan 2.359687E-02 -7.007175E-02 3.479064

6 lump.kanan 11.33317 -7.007175E-02 3.479064
n tumpJQri -11.326" C ~~ ....r§879-3--

"'"...,,...-u...·_L.·

389 3 lapangan -1.673226E-02 6.934439E-02 3.558793
-

6 lump.kanan 11.29284 6.934439E-02 3.558793

0 lump.kiri -11.48796 -0.2570074 3.GG3324

390 3 lapangan -0.1783883 -0.2578874 3.553324

6 lump.kanan 11.13118 -0.2578874 3.553324

0 tump.kiri -11.92171 -0.42777 3.558337

391 3 Iapangan -0.6121471 -0.42777 3.558337

6 lump.kanan 10.69742 -0.42777 3.558337

0 lump.kiri -13.66335 -0.3727341 2.730874

392 3,5 lapangan -0.4688547 -O.3n7341 2.730874

7 lump.kanan 12.72564 -O.3n7341 2.730874

0 tump.kiri -9.838492 -1.38137 5.873946

393 2,275 Iapangan -1.26207 -1.38137 . 5.873946

4.55 tump.kanan 7.314352 -1.38137 5.873946

ASy-4 & 0 tump.m 25.35775 9.728331 -6.078858 balok 1t.1

ASy-18 1,557524 IapangIln 10.118598 . 3.030977 -6.078858

58 & 87 3.115048 Iapangan -3.385796 -3.666376 -6.078858

0 Iapengan -6.624647 -1.47467 -3.501126 -

1.557524 -20.11&42 -a.172024 -3.501126

3,115048 lump."-*' -36"'11 -14.16938 -3.501126
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Lanjutan TabeI7.2.a

1'0,;::0,;: :o,;;~,~:':: "0,;'- .-::'0,;0,; ,:iii ,,:':

[1] [2] [3] [4] [5] [6] [7] [8]

I
0 tump.kiri 53.917 32.81177 -7.685513

1,509776 lapangan 34.99223 21.56393 -7.685513

105&121 3,019553 lapangan 16.06745 10.3161 -7.685513

0 lapangan -14.02255 -9.774217 -6.753522

1,509776 lapangan -32.94733 -21.02205 -6.753522

3,019553 tump.kanan -51.8721 -32.26989 -6.753522

0 tump.kiri 35.3456 16.66193 -1.427787 balok 1t.'2

1,509776 lapangan 21.41441 10.16989 -1.427787

225&257 3,019553 lapangan 7.483224 3.677855 -1.427787

0 lapangan -11.88854 -6.169176 -0.7307987

1,509776 lapangan ·30.81331 -17.41701 -0.7307987

3,019553 tump.kanan -49.73809 -28.66485 -0.7307987

0 tump.klr! 37.76727 29.16458 -0.7538462 balok tribun

171 0,4787761 lapangan -5.794745 -2.003817 -0.753g46:t

0,9575522 tump.kanan -43.12196 -33.17221 -0.7538462

0 tump.kiri 59.74968 47.53861 -0.4209328

307 3,765661 lapangan 3.199844 0.6691108 -0.4209328

7,531321 tump.kanan -58.95493 -46.20039 -0.4209328

A$y.,$~(' 0 tump.kiri 13.79016 -0.0215596 -5.891214 balok /t.1
f!.f3y"t1 ,', 1,724567 lapangan 5.663454 -0.0215596 -5.891214

60&91 3,449134 lapangan -2.463258 -0.0215596 -5.891214

0 lapangan -12.56686 -8.90803 -6.083704

1,724567 lapangan -20.69357 -8.90803 -6.083704

3,449134 tump.kanan -28.82028 -8.90803 -6.083704

0 tump.kin 63.77878 39.74661 -7.593316

1,671594 lapangan 44.84411 29.21557 -7.593316

123&150 3,343187 lopangan 25.90943 10.68453 -7.593316

0 lapangan -17.91875 -13.95326 -7.605319

1,671594 lapangan -36.85343 -24.4843 -7.605319

3,343187 tump.kanan -55.7881 -35.01534 -7.605319

0 tump.kiri 29.57178 8.440708 -1.592691 balok /t.2

1,671594 lapangan 21.6947 8.440708 -1.592691

259&286 3,343187 lapangan 13.81762 8.440708 -1.592691

0 lapangan -9.696173 -5.340088 -1.806064

1,671594 lapangan -28.63085 -15.87113 -1.806064

3,343187 tump.kanan -47.56552 -26.40217 -1.806064

0 tump.kiri 46.65489 30.64025 -1.197147 balok tribun

173 3,761187 lapangan -8.552548 -2.957762 -1.197147

7,522373 tump.kanan -52.33375 -36.55577 -1.197147

0 tump.kiri 86.5797 66.35839 -0.9610982

311 4,029814 lapangan 5.527392 1.316685 -0.9610982

8,059628 tump.kanan -85.8536 -63.72502 -0.9610982

AS y-6 & 0 tump.kiri 24.46708 5.678571 -6.087328 ba/ok 1t.1

AS Y.16 1,625 lapangan 16.80956 5.678571 -6.087328

61&92 3,25 lapangan 9.152035 5.678571 -6.087328

0 lapangan -26.93041 -16.16234 -8.399841

1,625 /apangan -40.13324 -21.44359 -8.399841

3,25 tump.kanan -53.33608 -26.72484 -8.399841
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Lanjutan TabeI7.2.a
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[1] [2] [3] [4] [5] [6] [7] [8]

0 tump.kiri 72.67152 46.53918 -8.597744

1,575 lapangan 54.831 36.61668 -8.597744

124&151 3,15 lapangan 36.99047 26.69418 -8.597744

0 lapangan -34.55776 -26.33415 -9.547781

1,575 lapangan -52.39829 -36.25665 -9.547781
3,15 tump.kanan -70.23882 -46.17915 -9.547781

0 tump.kiri -54.9239 -37.84619 7.078583 balok 1t.2

1,575 lapangan -54.9239 -37.84619 7.078583

260&287 3,15 lapangan -54.9239 -37.84619 7.078583

0 lapangan -33.53448 -23.02247 -0.271-6094-

1,575 lapangan -51.37501 -32.94497 -0.2716094
3,15 tump.kanan ~9.21554 -42.86747 -0.2716094

0 tump.kin 45.70077 28.77094 -2.501769 balok mbun

174 3,579455 lapangan -15.3203 -6.633747 -2.501769

7,158911 tump.kanan -63.68442 -42.03843 -2.501769

0 tump.kiri 64.44299 43.08738 -2.82156

312 3,871046 lapangan 5.437391 1.890106 -2.82156
7,742093 tump.kanan -60.37917 -39.30717 -2.82156

ASy-7& 0 tump.kin 37.22292 14.77982 -6.611498 balok It. 1

AS y-15 1,625 lapangan 29.5654 14.77982 -6.611498

62&93 3,25 lapangan 21.90788 14.77982 -6.611498

0 lapangan -31.94279 -18.29235 -6.675981

1,625 lapangan -50.69094 -28.85485 -6.675981

3,25 tump.kanan -69.43909 -39.41735 -6.675981

0 tump.kiri 79.56276 51.96867 ~.685002

1,575 lapangan 61.72223 42.04617 -6.685002

125&152 3,15 lapangan 43.88171 32.12367 -6.685002

0 lapangan -42.25117 -32.00451 -6.632744

1,575 l2Ipangan -60.09171 -41.92701 -6.632744
3,15 tump.kanl'm -77.93224 -51.84951 -6.632744 .

0 tump.kiri 75.64695 49.44134 0.6536704 bafok 1t.2

1,575 lapangan 57.80642 39.51884 0.6536704

261&288 3,15 lapangan 39.9659 29.59634 0.6536704

0 lapangan -46.5608 -34.84381 0.6564525

1,575 lapangan -64.40133 -44.76632 0.6564525
3,15 tump.kanan -82.24186 -54.68882 0.6564525

0 tump.kiri 44.33661 26.9412 -2.753559 balok tribun

176 3,579455 lapangan -13.66345 -6.118611 -2.753559

7,158911 tump.kanan -59.84187 -39.17842 -2.753559

0 tump.kiri 53.64757 33.44188 -3.395229

315 3,871046 lapangan 4.455698 1.399291 -3.395229
7,742093 tump.kanan -50.03358 -30.6433 -3.395229

AS y-8 & 0 tump.kin 34.61713 13.50611 -6.743787 balok 1t.1

AS y-14 1,625 lapangan 26.95961 13.50611 -6.743787

63&94 3,25 lapangan 19.30209 13.50611 -6.743787

0 lapangan -28.15407 -15.67974 -6.739481

1,625 lapangan -46.90221 -26.24224 -6.739481

3,25 tump.kanan -65.65035 -36.80474 -6.739481
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Lanjutan TabeI7.2.a
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[1] [2] [3] [4] [5] [6] [7] [8]

0 tump.kiri 63.97073 38.22548 -6.784251

1,575 lapangan 46.1302 28.30298 -6.784251

126&153 3,15 lapangan 28.28967 18.38048 -6.784251

0 lapangan -31.08287 -22.25717 -6.792859

1,575 lapangan -43.71409 -27.21842 -6.792859
3,15 tump.kanan -56.34531 -32.17967 -6.792859

0 tump.kiri 60.476 35.47753 0.6983298 balok 1t.2

1,575 lapangan 42.63547 25.55503 0.6983298

262&289 3,15 lapangan 24.79494 15.63253 0.6983298

0 lapangan -35.51173 -25.79141 0.667949

1,575 lapangan -48.14294 -30.75266 0.667949
3,15 tump.kanan -60.77416 -35.71391 0.667949

0 tump.kiri 41.35737 24.34534 -2.78574 balok tribun

179 3,579455 lapangan -12.70858 -5.667598 -2.78574

7,158911 tump.kanan -56.04245 -35.68053 -2.78574

0 tump.kiri 64.1553 42.6482 -3.662958

317 3,871046 lapangan 5.941125 2.190391 -3.662958
7,742093 tump.kanan -58.96194 -38.26742 -3.662958

ASy-9& 0 tump.kiri 28.98347 8.487371 -6.176648 balok 1t.1

AS y-13 1,625 lapangan 21.32595 8.487371 -6.176648

64&95 3,25 lapangan 13.66843 8.487371 -6.176648

0 lapangan -19.85109 -15.67974 -6.14956

1,625 lapangan -41.37189 -26.24224 -6.14956

3,25 tump.kanan -62.89269 -36.80474 -6.14956

0 tump.kiri 65.03073 38.92461 -6.082697

1,575 lapangan 47.1902 29.00212 -6.082697

12'1&154 3,15 lapangan 29.34967 19.07961 -6.082697

0 lapangan -31.54357 -22.67212 -6.120725

1,575 lapangan -44.17479 -27.63337 -6.120725
3,15 tump.kanan -56.806 -32.59462 -6.120725

0 tump.kiri 45.34177 21.99288 0.9220496 balok 1t.2

1,575 lapangan 32.71056 17.03163 0.9220496

263&290 3,15 lapangan 20.07934 12.07038 0.9220496

0 lapangan -26.32495 -15.9.4141 0.8701102

1,575 lapangan -38.95617 -20.90266 0.8701102
3,15 tump.kanan -51.58739 -25.86391 0.8701102

0 tump.l:iri 49.85776 31.93847 -2.552178 balok mbun

181 3,579455 lapangan '-12.66651 -4.624033 -2.552178

7,158911 tump.kanan -62.11617 -41.18653 -2.552178

0 tump.kiri 53.09234 33.0762 -3.915384

319 3,871046 lapangan 5.641613 2.659013 -3.915384
7,742093 tump.kanan -46.83799 -27.75817 -3.915384

AS y-l0 & 0 tump.kiri 20.85588 28.09691 -6.170609 balok 1t.1

AS y-12 1,625 lapangan 65.94785 22.81566 -6.170609

65&96 3,25 lapangan 43.40127 17.53441 -6.170609

0 lapangan -25.9357 -16.98655 -6.210238

1,625 lapangan -56.80025 -30.18967 -6.210238
3,25 tump.kanan -87.6648 -43.3928 -6.210238

0 tump.kiri 28.82673 15.64542 -1.005934 balok tribun

182 3,579455 lapangan -3.966909 -2.635829 -1.005934

7,158911 tump.kanan -43.29786 -20.91708 -1.005934
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[1] I [2] I [3] I [4] I [5" I [6] I [7] I [8]

0 tump.kiri -91.18372 41.19758 -0.650891

320 I 3,871046 lapangan 49.96722 5.76008 -0.650891

7,742093 tump.kanan -29.37666 -29.67742 -0.650891

AS y-ll I I 0 tump.kiri 73.59913 48.13729 -9.217155 I balok It.l

1,575 lapangan 55.7586 38.21479 -9.217155

128&1551 3,15 lapangan 37.91808 28.29229 -9.217155

0 lapangan -40.26345 -30.11276 -9.16815

1,575 lapangan -58.10398 -40.03526 -9.16815

3,15 tump.kanan -75.94451 -49.95776 -9.16815

0 tump.kiri 32.25357 11.15178 -3.952595 I balok 1t.2

1,575 lapangan 24.83167 11.15178 -3.952595

264&2911 3,15 lapangan 17.40977 11.15178 -3.952595

0 lapangan -28.16958 -16.36912 -3.928049

1,575 lapangan -46.01011 -26.29162 -3.928049

3,15 tump.kanan -63.85064 -36.21412 -3.928049

0 tump.kiri 56.14471 36.38419 -4.504764 Ibalok tribun

321 I 3,871046 lapangan 3.312263 0.9466903 -4.504764

7,742093 tump.kanan -55.37907 -34.49081 -4.504764

Keterangan TabeI7.2.a :

[1] Portal yg ditinjau

[2] Nomor elemen balok

[3] Jarak elemen balok (m)

[-1] Letak!duuluh gaya geser

[5] VD • gaya geser yg terjadi akibat belHlIl Imtli

[6] VL = gaya geser yg terjadi akibat baban hldup

[7] VEklrl =gaya geser yg terJadi akibat beban gempa kiri

[8] Keterangan balok
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Tabel 7.2.b Gava G
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: POrtal . .. No.balok, ..... '.... ..... , VE (kNm) . Ket.balok
.,'.:, "'.,:,.' ....... :, Iiii.'.' .. ., .....:EKIRI.,,··.,· ,:. ..........

[1] [2] [3] [4] [5] [6] [7] [8]

ASy-3 0 tump.kin -7.942974 -4.780042 -1.421085E-14 balok 1t.1
33 0.46 lapangan -3.971487 -2.390021 -1.421085E-14

0.919 tump.kanan -3.343549E-14 -2.478725E-14 -1.421085E-14

0 tump,kin -7.942974 -4.780042 0

34 0.46 lapangan -3.971487 -2.390021 0

0.919 tump.kanan -2.988278E-14 -1.057639E-14 0

0 tump.kiri -22.99844 -19.83693 -26.92402

35 2 lapangan 3.106202 0.5630675 -26.92402

4 tump.kanan 29.21084 20.96307 -26.92402

0 tump.kiri -19.95703 -17.49469 12.88754

36 2 lapangan 3.084599 2.905314 12.88754

4 tump.kanan 2&.12623 23.30531 12.88754

0 tump.kin -45.13128 -43.58716 5.925374

1.5 lapangan -28.93005 -30.16216 5.925374

37-38 3 lapangan -12.72883 -16.73716 5.925374

0 lapangan 14.70347 17.75938 5.940436

1.5 lapangan 30.9047 31.18438 5.940436

3 tump.kanan 47.10592 44.60938 5.940436

0 tump.kin -41.24067 -30.21004 4.792409

39 3 ,Iapangan 3.803394E-02 1.495556E-Q2 4.792409

6 tump.kanan 41.31673 30.23996 4.792409

0
,

tump.kin -46.95325 -44.54104 3.901817

1.6 ,Iapangan -30.75203 -31.11604 3.901817

40-41 3 lapanQan -14.5508 -17.69104 3.901817

0 tapangan 13.29854 17.07228 3.846867

I
1.5 lapangan 29.49977 30.49728 3.846867

3 tump.kanan 45.70099 43.92228 3.846867

0 : ...~~ "'or' _"" Ql':QQ1 _".,. 1".,.7A 6.398625

42 2 tapangan -2.82818 -2.723736 6.398625

4 tump.kanan 20.21345 17.67626 6.398625

0 tump.kin -25.31564 -20.91629 -5.983704

43 2 lapangan -2.274004 -Q.5162888 -5.983704
4 lUmp.kanan 20.76763 19.88371 -5.983704

ASy-2 0 : tump.kin -3.411251 0 -4.263256E-14 balok 1t.1

71 0.46 ·Iapangan -1.705626 0 -4.263256E-14

0.919 tump.kanan 8.565197E-17 0 -4.263256E-14

0 tump.kin -3.411251 3.552714E-15 0

72 0.46 lapangan -1.705626 3.552714E-15 0

0.919 tump.kanan -1.41252E-14 3.552714E-15 0

0 tump.kin -18.77007 -12.41225 -32.53319 . -

83 1.442 lapangan -4.815966 -5.596447 -32.53319

2.885 tump.kanan 9.138138 1.219355 -32.53319

0 tump.kin -14.61781 -10.13231 9.911052

84 1.442 lapangan -2.108176 ' -3.316505 9.911052

2.885 tump.kanan 10.40146 3.499297 9.911052

0 tump.kin -11.42106 -5.729212 -28.40435

all 1.155 lapangan -1.404664 -0.2718375 -28.40435

2.31 tump.kanan 8.61173 5.185537 -28.40435

0 tump.kiri -25.77164 -17.96727 1021632

90 2 lapangan 1.810266 1.232733 1021832 276
4 tump.kanan 29.39217 20.43273 10 '1fI~? .



Lanjutan TabeI7.2.b-
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[1] [2] [3] [4] [5] [6] [7] [8]

0 tump.kiri -23.13609 -16.53735 9.860875 i

91 2 lapangan 4.445818 2.662652 9.860875

4 tump.kanan 32.02772 21.86265 9.860875

0 tump.kiri -39.13988 -27.57741 4.36458

92 3 lapangan 2.232975 1.222589 4.36458

6 tump.kanan 43.60583 30.02259 4.36458

0 tump.kin -58.35489 -28.63545 4.114353

93 3 lapangan 0.2679683 0.1645479 4.114353

6 tump.kanan 58.89082 28.96455 4.114353

0 tump.kin -42.13205 729.22025 3.734257

94 3 lapangan -0.7591943 -0.4202543 3.734257

6 tump.kanan 40.61366 28.37975 3.734257

0 tump.kiri -27.3335 -19.02687 7.371873

95 2 lapangan 0.2484071 0.1731325 7.371873

4 tump.kanan 27.83031 19.37313 7.371873

0 tump.kiri -27.69962 -19.36841 6.880929

96 (' lapangan ·0.1177199 -0.188407 6.880929

4 tump.kanan 27.46418 19.03159 6.880929

0 tump.kin -9.443822 -4.695105 17.81564

97 1.155 lapangan 0.5725712 0.7622699 17.81564
2.31 tump.kanan 10.58896 6.219645 17.81564

0 tump.kiri -3.411251 0 -5.684342E-14 balok 1t.2
183 0.46 lapangan -1.705626 0 -5.684342E-14

0.919 tump.kanan 8.565197E-17 0 -5.684342E-14

0 tump.kiri -3.411251 2.131628E-14 1.421085E-14

164 0.46 lapangan -1.705628 2.131628E-14 1.4210851:-14

0.919 tump.kanan -1.41252E-14 2.131628E-14 1.421085E-14

0 tump.kiri -21.79558 -15.55952 -30.60001

185 1.442 lapangan -10.44968 -5.155505 -30.60007

2.885 tump.kanan 0.8962159 5.248511 -30.60007

0 tump.kiri -20.936 -14.91313 7.935119

11l" • A A'") ....'JU::7 ,,1 7.93511f1-OJ ."OJ" ''''''
2.885 tump.kanan 1.755794 5.894905 7.935119 .

0 tump.kiri -12.48198 -6.99341 19.15291

191 1.155 lapangan -4.353726 -0.3232847 19.15291

2.31 tump.kanan 3.774531 6.34684 19.15291

0 tump.kiri -18.45875 -19.50673 7.630729

192 2 lapangan 0.4831566 0.4932686 7.630729

4 tump.kanan 19.42506 20.49327 7.630729

0 tump.kiri -14.5564 -16.53302 7.564832

193 2 lapangan 4.385503 3.466978 7.564832

4 tump.kanan 23.32741 23.46698 7.564832

0 tump.kiri -74.0938 -63.00675 4.070688

0.9625 lapangan -62.33377 -52.53331 4.070688

1.925 tump.kanan -50.57376 -42.05966 4.070688

0 tump.kiri -34.53974 -31.50481 4.161977

0.5375 tump.kiri -28.71743 -26.9495 4.161977

194-197 1.075 Ispangan -22.89512 -22.39419 4.161977

0 lapangan 16.30337 23.64702 4.146914

0.5375 lapangan 22.12567 28.20233 4.146914

1.075 Iapangan 27.94798 )275764 4.146914

0 Iapangan 59.60339 42.83677 4.118202

0.9825 (apangan 71.36341 53.31021 4.118202
~--
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[1 ] [2] [3] [4] [5] [6] [7] [8]

1.925 lapangan 83.12343 63.78366 4.118202

0 lapangan -46.99113 -32.05113 3.652115

1.5 tump.kanan -38.18471 -26.42613 3.652115

198-199 3 tump.kanan -29.37828 -20.80113 3.652115

0 tump.kiri 29.51088 20.89408 3.66229

- 1.5 tump.kin 38.31731 26.51908 3.66229

3 lapangan 47.12374 32.14408 3.66229

0 lapangan -82.69428 -63.55725 3.638422

0.9625 lapangan -70.93427 -53.0838 3.638422

1.925 lapangan -59.17425 -42.61036 3.638422

0 lapangan -27.33598 -32.41171 3.702867

0.5375 lapangan -21.51367 -27.85639 3.702867

200-203 1.075 lapangan -15.69136 -23.30108 3.702867

0 lapangan 23.09008 22.47334 3.757817

0.5375 tump.kanan 28.91239 27.02865 3.757817

1.075 tump.kanan 34.7347 31.58397 3.757817

0 tump.kin -74.38612 -63.16977 -3.68203.

0.9625 tump.kin -62.62611 -52.69632 -3.68203

1.925 lapangan -50.86609 -42.22288 -3.68203

0 lapangan -23.38531 -23.47239 .. 5.670221

204 2 lapangan -4.443402 -3.472389 .5.670221

4 lapangan 14.4985 16.52761 5.670221

0 lapangan -19.13762 -20.39124 5.218057

205 2 tump.kanan -0.1957144 -0.3912453 5.218057

4 tump.kanan 18.74619 19.60876 5.218057

0 tump.kiri -1.687073 -5.227997 12.2296

206 1.155 lapangan 6.441185 1.442128 12.2296

2.31 tump.kanan 14.56944 8.112253 12.2296
"

ASy.1 0 tump.kin -9.075902 0 2.842171E-14 halok 1t.1

112 0.46 lapangan -4.537951 0 2.842171 E-14

0.919 tump.kanan 1.446358E-14 0 2.842171 E-14
". ..,..-

- .-1------I--------e--I---wmp-:Kir' -".UI "'''U4 0 U I113 0.46 lapangan -4.537951 0 0
'I

0.919 tump.kanan 1.446358E-14 0 0 ~
I,

0 tump.kin -42.66862 -13.30755 -12.02055
I)

124 2.913 lapangan 0.548519 0.4576999 -12.02055

5.827 tump.kanan 43.76566 14.22295 -12.02055

0 tump.kiri -42.2746 -13.09338 7.1584

125 2.913 lapangan 0.9425417 0.6718654
.'

7.1584

5.827 tump.kanan 44.15968 14.43711 7.1584 "

0 tump.kiri -32.63354 -9.910715 17.328 !
J.

136 2.275 lapangan 1.115013 0.8386602 .' 17.328
!:

4.55 tump.kanan 34.86357 11.58804 17.328

0 tump.kin -28.29979 -8.652983 19.52265

137 2 lapangan 1.369269 0.7970177 19.52265

4 tump.kanan 31.03833 . 10.24702 19.52265

0 tump.kin -22.81822 -5.222589 19.13095

138 2 Iapangan 6.850842 4.227411 19.13095

4 tump.kanan 36.5199 13.67741 19.13095

0 tump.kiri -41.85663 -12.8606 ~.346087

139 3 lapanaan 2.646~ 1.314404 - 9.~7

6 tump.kanan 47.11011 15,4894 9.346087

0 turnp.kIri -JO.7OS94 -0.5942744 9.14926
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[1 ] [2] [3] [4] [5] [6] [7] [8]

140 3 lapangan -1.086098 -0.5942744 9.14926

6 tump.kanan 28.53374 -0.5942744 9.14926

0 tump.kiri -45.74548 -14.68943 8.707081 -
141 3 lapangan -1.24189 -0.5144275 8.707081

6 tump.kanan 43.2617 13.66057 8.707081

0 tump.kiri -29.8982 -9.610049 17.00458
•

142 2 lapangan -0.2291387 -0.1600488 17.00458

4 tump.kanan 29.43992 9.289951 17.00458

0 tump.kiri -28.96929 -8.891555 16.68151

·143 2 lapangan 0.699771 .0.5584452 16.68151

4 tump.kanan 30.36883 10.00844 16.68151

0 tump.kiri -34.09862 -11.12651 13.83

144 2.275 lapangan -0.3500654 -0.3771362 13.83
4.55 tump.kanan 33.39849 10.37224 13.83

0 tump.kiri -12.52305 0 0 balok 1t.2

221 0.46 lapangan -6.261524 0 0

0.919 tump.kanan 4.288529E-14 0 0

0 tump.kiri -12.52305 -1.421085E-14 -1.421085E-14

222 0.46 lapangan -6.261524 -1.421085E-14 -1.421085E-14

0.919 tump.kanan -1.395813E-14 -1.421 085E-14 -1.421085E-14

0 tump.kiri -69.13062 -14.83619 -16.75262

232 2.913 lapangan -0.5351643 -1.070945 -16.75262

5.827 tump.kanan 68.06029 12.6943 -16.75262

0 tump.kiri -68.83074 -14.66799 9.85103

233 2.913 lapangan -0.2352922 -0.9027386 9.85103 i
5.827 tump.kanan 68.36015 12.86251 9.85103 ~

I
I

0 tump.kiri -53.50522 -11.31955 23.58344 I

244 2.275 I"p,mg,m 6.142613E-02 -0.5701720 23.68344

4.55 tump.kanan !i3.62807 10.1792 23.58344

0 tump.kiri -47.56478 -9.666862 24.48938

245 2 lapangan -0.4732212 -0.2168623 24.48938

4 tump.kanan 46.61834 9.233138 24.48938 !
0 tump.kiri -45.96796 -9.295094 23.41452 I246 2 lapangan 1.123603 0.154906 23.41452

4 lump.kanan 48.21 !i16 9.604906 23.41452 I_..-_._-. .. ,,~~
0 tump.kiri -71.11674 -14.68619 11.39696

247 3 lapangan -0.4793938 -0.511188 11.39696

6 tump.kanan 70.15794 13.66381 11.39696

0 tump.kiri -40.70932 8.157831E-02· 11.03898

248 3 lapangan 0.1605235 8.157831E-02 11.Q3898

6 tump.kanan 41.03036 8.157831 E-02 11.03898

0 tump.kiri -69.65993 -13.37716 10.50683

249 3 lapangan 0.9774014 0.7978424 10.50683

6 tump.kanan 71.61474 14.97284 10.50683

0 tump.kiri -48.35189 -9.582588 20.06252

250 2 lapangan -1.260327 -0.1325885 20.06252

4 tump.kanan 45.83123 9.317411 20.06252

0 tump.kiri -46.45084 -9.192452 19.69285

251 2 lapangan 0.6407177 0.2575478 19.69285

4 tump.kanan 47.73228 9.707548 19.69285

0 tump.kiri -52.96976 -9.77522 16.1765

~2 2275 lapangan 0.5968859 0.9741551 16.1765
4.55 Iump.kanan 54.16354 11.72353 16.1765 -



Lanjutan Tabel 7.2.b1_-
[1] [2] [3] [4] [5] [6] [7] [8]

0 tump.kiri -8.809323 -1.19501 -1.136868E-13 balok 1t.3
282 0.46 Iapangan -4.404662 -0.5975052 -1.136868E-13

0.919 tump.kanan -2.950125E-14 1.178322E-14 -1.136868E-13 -'

0 tump.kiri -8.484442 -1.19501 7.105427E-15
283 0.46 Iapangan -4.242221 -0.5975052 7.105427E-15

0.919 tump.kanan 3.399722E-14 1.178322E-14 7.105427E-15
0 tump.kiri -33.1254 -16.24448 -21.48879

284 2.913 lapangan 10.29459 8.761662 -21.48879
5.827 tump.kanan 53.71458 33.7678 -21.48879

0 tump.kiri -33.0406 '-16.21715 6.736871

285 2.913 lapangan 10.37939 8.788986 6.736871

5.827 tump.kanan 53.79938 33.79512 6.736871

0 tump.kiri -35.76447 -19.83891 -13.35286

286 2.275 lapangan ~.509611 -3.942352 -13.35286

4.55 tump.kanan 26.02525 11.95421 -13.35286

0 tump.kiri -25.41568 -11.88895 15.02249

287 2 lapangan -0.4891202 0.711053 15.02249

4 tump.kanan 27.71744 13.31105 15.02249

0 tump.kiri -28.51586 -14.19639 -15.2003

288 2 lapangan -3.589301 -1.596393 -15.2003

4 tump.kanan 24.61726 11.00361 -15.2003

0 tump.kiri -56.21577 -24.63598 8.716642

0.9625 tump.kiri -45.65783 -21.06847 8.716642

1.925 Iapangan -35.0999 -17.50097 8.716642

0 Iapangan -13.14818 -0.1089994 8.625354
- .

,

289-291 1.075 lapangan -2.846153 1.288501 8.625354 I

2.15 Iapangan 7.455873 2.686001 8.625354

0 IllpllllOlln .e9.13206 -27.68891 -8t5~OM

0.9625 tump.kanan -58.57413 -24.1214 -8.654066 .

1.925 tump.kanan -48.0162 -20.55389 -8.654066

0 bJmp.kiri -70.80812 -38.16143 8.407458

292 1.5 lapangan -53.1932 -30.58643 8.407458

3 tump.kanan -32.29828 -23.01143 8.407458

0 tump.kiri 31.27125 22.3919 8.397285

293 1.5 lapangan 52.16617 29,9669 8.397285
f

3 tump.kanan 69.78109 37.5419 8.397285
,
I

0 tump.kiri ~8.35475 -27.23106 8.658422

I294 0.9625 lapangan -57.79682 -23.66355 8.658422

1.925 tump.kanan -47.23888 -20.09604 ·8.658422 I
0 tump.kiri ~.86141 -2.347678 8.593977

295 1.075 lapangan 3.440616 -0.9501778 8.593977

2.15 tump.kanan 13.74264 0.4473222 8.593977

0 tump.kiri 35.59699 17.75543 8.669764

296 0.9625 46.15492 21.32293 8.669764

1.925 Unp.Unan 56.71286 24.89044 8.669764

0 tump.Ui -28.22584 -13.92983 15.26743

297 2 lapangan -3.299275 -1.329832 15.26743

4 tump.kanan 24.90729 11.27017 15.26743

0 tumP.kiri -27.98507 -13.4991 15.37504

298 2 -3.058511 -0.8991002 15.37504

4 unp.-...n ~.14805 11.7009 15.37504

0 UYlp.1drt -35.81164 -19.n939 12.5649

299 2275 lapangan -e.426782 -3.882832 12.5649 ,",Ol\ . -- -



Lanjutan Tabel 7.2.b

• ·••~·~·~~?"~'~~~.'I·;""·'.'.·.'.~~~j ••,i;:.ii~,.,'ii:1 •.'iil~~i'·I,i.i~:i~k%~j ..,.····· 2
""".'> '.>. '. .>,., Geser""''',' I > ." F: ..,'....• '.',

[1] [2] [3] [4] [5] [6] [7] [8]
4.55 tump.kanan 26.10808 12.01373 12.5649

0 tump.kiri -3.465398 -1.421085E-14 -5.684342E-14 balokatap
312 0.46 lapangan -1.732699 -1.421085E-14 -5.684342E-14

.- 0.919 tump.kanan 5.287101E-14 -1.421085E-14 -5.684342E-14
0 tump.kiri -3.465398 -1.421085E-14 -1.421085E-14

313 0.46 lapangan -1.732699 -1.421085E-14 -1.421085E-14
0.919 tump.kanan 2.44493E-14 -1 .421 085E-14 -1.421085E-14

0 tump.kiri -7.877089 2.649886 -7.061492
314 2.913 lapangan 3.105557 2.649886 -7.061492

5.827 tump.kanan 14.0882 2.649886 -7.061492

0 tump.kiri -7.855169 2.65361 1.385043
315 2.913 lapangan 3.127477 2.65361 1.385043

5.827 tump.kanan 14.11012 2.65361 1.385043

0 tump.kiri -7.286064 1.052556 1.486087

316 2.275 lapangan 1.290358 1.052556 1.486087
, 4.55 tump.kanan 9.86678 1.052556 1.486087

0 tump.kiri -6.287894 0.9499376 2.126607

317 2 lapangan 1.251818 0.9499376 2.126607

4 tump.kanan 8.79153 0.9499376 2.126607

0 tump.kin -7.215488 0.4292193 2.695567

318 2 lapangan 0.3242236 0.4292193 2.695567

4 tump.kanan 7.863935 0.4292193 2.695567

0 tump.kin -1122642 4.192441 E.o2 1.680184

319 3 lapangan 8.314829E.o2 4.192441E.oZ 1.680184

6 tump.kanan 11.39272 4.192441 e.o2 1.680184

I
0 tump.kin -11.3887 ~ .912323E.o2 1.839436

320 3 Ilipangan ·7.912907E-02 -4.912323E.o2 1.839436

I) tump.kanan 11.23044 -4.912323E-QZ 1.839436

0 tump.kin -11.29867 9.10168E-Q3 1.979456

321 3 lapangan 1.090188E-02 9.10168E-03 1.979456

6 tumo.kanan 11.32047 9.10168E-03 1.97945G

0 tump.kin -7.811865 -0.3669666 4.05846

322 2 lapangan -0.2721532 -0.3669666 4.05846

4 tump.kanan 7.267559 -0.3669666 4.05846

0 tump.kin -8.882899 -1.013531 4.243886

323 2 lapangan -1.343187 -1.013531 4.243886

4 tump.kanan 6.196525 -1.013531 4.243886

0 tump.kin -9.844428 -1.036496 3.432643

324 2.275 lapangan -1.268005 -1.036496 3.432643
4.55 tump.kanan 7.308417 -1.036496 3.432643

AS~-4& 0 tump.kin 32.60786 -2.730034 -2.616847 balok It.1

ASx-15···••.,·. 1.557524 lapangan 13.92409 -2.730034 -2.616847

44&69 3.115048 lapangan -4.759686 -2.730034 -2.616847

45&70 0 lapangan -3.890567 -2.612598 -2.074709

1.557524 lapangan -22.57434 -2.612598 -2.074709
- ..

3.115048 tump.kanan -41.25811 -2.612598 -2.074709
,

0 tump.kin 48.93261 32.36572 -3.245012

1.509776 lapangan 32.32006 21.11789 -3.245012

85&98 3.019553 lapangan 15.70751 9.870051 -3.245012

86&99 0 lapangan -14.6287 -10.44422 -3.024787

1.509776 lapangan -31.24125 -21.69206 -3.024787
3.019553 tump.kanan ~7.8538 -32.93989 -3.024787

0 tump.kk1 37.30566 12.85552 .0.2694239 ".,Iok 112 -

--------y



Lanjutan Tabel 7.2.b

_"'" ._" ,. :~~~'~~'l~t'm}\~'«"" _i i,,",liE'(kNm
I

~ I:,': ,..;;.,\\\·\\:,':':\<f'······,/\::::' ~1<'1:" """':'" eser,··",·."',
[1] [2] [3] [4]

I

[5] [6] [7] [8J i

1.509776 lapangan 25.68669 6.363484 -0.2694239

187&207 3.019553 lapangan 14.06773 -0.1285547 -0.2694239

188&208 0 lapangan -15.88787 -0.1900068 -6.265045E-03 i
1.509776 lapangan -32.50042 -11.43784 -6.265045E-03
3.019553 tump.kanan -49.11297 -22.68568 -6.265045E-03

.. 0 tump.kin 34.30139 30.87198 -0.8018057 balok tribun

145,146 3.457387 lapangan -7.425736 -2.723039 -0.8018057

6.914774 tump.kanan -42.91806 -36.31805 -0.8018057

0 tump.kin 57.77748 50.24121 -1.299271

253,254 3.765661 lapangan 3.006367 1.019484 -1.299271
7.531321 tump.kanan -57.36975 -48.20225 -1.299271

ASx-5& 0 tump.kiri 10.00166 -2.419316 -2.942372 balok It.l

ASx-14 1.724567 lapangan 4.516128 -2.419316 -2.942372

46&73 3.449134 lapangan -0.9694021 -2.419316 -2.942372

55&82 0 lapangan -7.600233 -3.694547 -2.775364

1.724567 lapangan -13.06576 -3.694547 -2.775364

3.449134 tump.kanan . -18.57129 -3.694547 -2.775364
I!

0 tump.kiri 57.74147 39.31939 -3.62029

1.671594 lapangan 41.36685 28.78835 -3.62029

102&127 3.343187 lapangan 24.99223 18.25731 -3.62029

108&134 0 lapangan -20.37502 -15.5565 -3.305026

1.671594 lapangan -36.74964 -26.08754 -3.305026

3.343187 tump.kanan -53.12426 -36.61858 -3.305026

0 tump.kiri 37.07681 1.307267 -1.014375 ba/ok 1t.2

1.671594 lapangan 31.75978 1.307267 -1.014375

!209&234 3.343187 lapangan 26.44275 1,307267 -1.014375

218&243 0 lapanoan -18.83615 2.344383 -1.051244

1.671594 lapangan -35.21078 -8.186657 -1.051244

3.343187 tump.kanan -51.5854 -18.7177 -1.051244

0 lump.kin 49.56707 30.66144 -1.18815 balok tribun
-- ,."., R ~?1RnC; _? QV;C;74 -1 18815,.. ,'''0 v.

7.522373 tump.lcanan -51.07133 -36.53459 -1.18816 I,
i

0 lump.kiri 83.7871 66.28602 -0.781971
,

257,271 4.029814 lapangan 4.69905 1.23679 -0.781971

8.059628 tump.kanan -84.71769 -83.81244 -0.781971
•

ASx-6 & 0 tump.kiri 18.30547 -0.2905906 -5.402852 balok It.l
.' ~

AS x-13 1.625 lapangan 10.64795 -0.2905906 -5.402852

47&74 3.25 lapangan 2.990431 -0.2905906 -5.402852

54&81 0 lapangan -16.51093 -8.144098 -6.118756
,

1.625 lapangan -29.71377 -13.42535 -6.118756 I3.25 tump.kanan -42.9166 -18.7066 -6.118756

0 tump.kiri 55.41237 34.19056 -6.515871

1.575 lapangan 37.57184 24.26806 -6.515871

103&128 3.15 lapangan 19.73131 14.34556 -6.515871 ,

107&133 0 -17.22837 -14.04896 -7.143099
I

lapangan i

1.575 lapangan -35.06889 -23.97146 -7.143099

3.15 tump.kanan -52.90942 , -33.89396 -7.143099

0 tump.kiri 41.26274 1.490668 -0.6180792 balok 1t.2

1.575 lapangan 33.84084 1.490668 -0.6180792
-..

210&235 3.15 lapangan 26.41894 1.490668 -0.6180792

217&242 0 lapangan -26.03306 0.6492077 -0.786928

1.575 Iapangan -43.87359 -9.273293 -0788928
.n

- ...'-'
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[1] [2] [3] [4} [5} [6} [7] [8}

3.15 tump.kanan -61.71412 ·19.19579 -0.786928

0 tump.kiri 44.04472 33.44349 -2.252864 balok tribun

148 , 157 3.579455 lapangan -13.61046 -5.008077 -2.252864

7.158911 tump.kanan -61.16914 -43.45964 -2.252864

0 tump.kiri 69.91516 47.3838 0.9572839

258,270 3.871046 lapangan -5.80018 -3.114636 0.9572839

7.742093 tump.kanan -74.7778 -53.61307 0.9572839

AS x-7 & 0 tump.kiri 25.88076 7.282815 -6.234857 balok It.l

ASx-12 1.625 lapangan 18.22324 7.282815 -6.234857

48&75 3.25 lapangan 10.56572 7.282815 -6.234857

53&80 0 lapangan -21.05677 -12.98292 -6.209419

1.625 lapangan -39.80492 -23.54543 -6.209419

3.25 tump.kanan -58.55306 -34.10793 -6.209419

0 tump.kiri 91.25458 59.38948 -6.248791

1.575 lapangan 73.41405 49.46698 -6.248791

104&129 3.15 lapangan 55.57352 39.54448 -6.248791

106&132 0 lapangan -52.74274 -38.60933 -6.157145

1.575 lapangan -70.58327 -48.53183 -6.157145

3.15 tump.kanan -88.42381 -58.45432 -6.157145

0 tump.kiri 38.46648 0.5175089 -0.5228of72 -- balok 1t.2

1.575 lapangan 31.04458 0.5175089 -0.5228472

211&236 3.15 lapangan 23.62267 0.5175089 -0.5228472

216&241 0 lapangan -21.92713 3.040039 -0.54422

1.575 lapangan -39.76766 -6.882462 -0.54422

3.15 tump.kanan ·57.60819 -16.80496 -0.54422

0 tump.kiri 64.70106 44.91074 -2.80924 balok bibun

149,156 3.579455 lapangan -13.55962 -3.839258 -2.80924

7.158911 tump.kanan -74.38748 -52.58926 -2.80924

0 tump.kin 72.01684 50.9221 -0.7645988

259,269 3.871046 l:'lpangan 6.521507 3.67210. -0.7645988

7.742093 tump.ko"o" -66.78567 -43.5779 -0.7845988

ASx-8& 0 tump.kiri 23.99084 3.097232 -5.699865 balok 1t.1

ASx.l1 1.625 lapangan 16.33331 3.097232 -5.699865

49&76 3.25 lapangan 8.675796 3.097232 -5.699865

52&79 0 lapangan -16.79309 -6.843209 -5.738076

1.625 lapangan -35.54123 -17.40571 -5.738076

3.25 tump.kanan -54.28938 -27.96821 -5.738076

0 tump.kiri 77.78913 41.1431 ·5.929557

1.575 lapangan 60.07868 31.29295 -5.929557

101&126 3.15 lapangan 42.36824 21.4428 -5.929557

105&131 0 lapangan -34.48871 -18.0022 -5.698114

1.575 lapangan -52.45932 -27.99705 -5.698114

3.15 tump.kanan -70.42993 -37.9919 -5.698114

0 tump.kiri 73.63111 25.95164 -0.4853092 baloklt.2

1.575 lapangan 60.99989 20.99039 -0.4853092

215&240 3.15 lapangan 48.36868 16.02914 -0.4853092

0 lapangan -50.32328 -15.27497 -0.2868118

1.575 lapangan -68.16381 -25.19747 -0.2868118

3.15 tump.kanan -86.00434 -35.11997 -0.2868118

0 tump.kiri -110.9739 -72.40944 12.54392 balok tribun

150,155 3.579455 lapangan 47.48857 36.63023 3.322906

7.158911 tump.kanan -51.30489 -40.94649 -5.898105 283



Lanjutan TabeI7.2.b
',CC ','

CNolia""'II\L);~~;I~_I i·':"· ....•
,'"

[1] [2] [3] [4] [5] [6] [7] [8]

0 tump.kiri 54.14762 32.71362 0.837587

260.268 3.871046 lapangan -3.995613 -2.282095 0.837587
7.742093 tump.kanan -56.35321 -37.27781 0.837587

ASx-9 & 0 tump.kiri 51.19038 10.1636 -6.041189 balok 1t.1

ASx-10 1.625 lapangan 28.64379 4.882349 -6.041189

50&77 3.25 lapangan 6.097209 -0.3989009 -6.041189

51&78 0 lapangan -10.54302 -0.2257507 -5.991322

1.625 lapangan -38.63492 -10.78825 -5.991322

3.25 tump.kanan -66.72681 . -21.35075 -5.991322

0 tump.kiri 35.41193 18.28934 -5.994408

1.575 lapangan 17.1867 8.152876 -5.994408

110&135 3.15 lapangan -1.038543 . -1.983591 -5.994408

104&130 0 lapangan -1.038543 -1.983591 -5.994408

1.575 lapangan -13.39738 ~.837858 -5.994408
3.15 tump.kanan -25.75622 -11.69212 -5.994408

0 tump.kiri 65.47852 20.38342 -0.4110075 balok 1t.2
1.575 lapangan 52.84731 15.42217 -0.4110075

213&238 3.15 lapangan 40.21609 10.46092 -0.4110075

214&239 0 lapangan -51.08641 -17.57539 -0.2258841

1.575 lapangan ~3.71763 -22.53664 -0.2258841
3.15 tump.kanan -76.34885 -27.49789 -0.2258841

0 tump.kiri 28.99143 13.88532 -2.682124 balok tribun

152,153 3.579455 lapangan -9.928224 -4.395934 -2.682124

7.158911 lump.kanan -55.38519 -22.67719 -2.682124

0 tump.kiri 49.57322 30.4357 -0.9009109

263.265 3.871046 lapangan 2.887948 1.346241 -0.9009109
7.742093 tump.kanan -48.8262 -27.74322 -0.9009109

Keterangan TabeI1.2.b:

[1] Portal yg ditinjau

[2] Nomor elemen balok

[3] Jarak elemen balok (m)

[4] Letakldaerah gaya geser

[5] VD = gaya geser yg terjadi akibat beban mati

[6] VL = gaya geser yg terjadi akibat beban hidup

[7] VEkiri =gaya geser yg terjadi akibat beban gempa kin

[8] Keterangan balok
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r.beI 7.3.a Penulangan Lentur dan Mornen Nominal Akt ,-,al Salak Portal A
Letak Tulangan As Mu b h d' d x a fs Cc Cs Mnak llMnak Ket

Belotl
Terpakai P Ana/isis

Tulangan (mmA2) (kNm) (mm) (mm) (mm) (mm) (mm) (mm) (Mpa) (kN) (kN) (kNm) (kNm)

(l!I) (b) I [c] (d) (e) (f) (g) (h) (i) <.> (k) (I) (m) (n) (0) (p) (q) [r] (5) (t)

ASX-3

Atas 4025 1962.5 0.01125 20 .73 350 450 62.5 387.5 87.91 74.724 173.42737 444.6048 340.3512 266.2873 213.0298393 Aman
Tump

Bawah 3025 1471.875
Mtump -

balok Atas 2025 981.25 0.00778 40. ~65 350 450 62.5 387.5 68.074 57.863 49.128889 344.2843 48.20772 139.117 111.2936127 Aman

1t.1
Tump

Bawah 2025 981.25
Mtump+

Lap
Bawah 4025 1962.5 0.01143 202. P63 350 450 62.5 387.5 87.91 74.724 173.42737 444.6048 340.3512 266.2873 213.0298393 Aman

Atas 3025 1471.875
Mlap

ASX-2

Tump
Atas 3025 1471.875 0.01038 12 .16 350 450 62.5 387.5 79.343 67.442 127.36851 401.2772 187.4705 202.8915 162.313174 Aman

Bawah 2025 981.25
Mtump - i

balok
Tump

Atas 2025 981.25 0.00728
Mtullp+

98. 14 350 450 62.5 387.5 68.074 57.863 49.128889 344.2843 48.20772 139.117 111.2936127 Aman
1t.1 Bawah 2025 981.25

Lap
Bawah 3025 1471.875 0.01065 111.~79 350 450 62.5 387.5 79.343 67.442 127.36851 401.2772 187.4705 202.8915 162.313174 Aman

Atas 2025 981.25
Mlap

Tump
Atas 8025 3925 0.01806

Mtump -
340. 17 350 450 62.5 387.5 109.827 93.353 258.55391 555.4501 1014.824 519.1283 415.3026185 Aman

Bawah 6025 2943.75

balok
Tump

Atas 2025 981.25 0.00743
Mtullp+

80. 55 350 450 62.5 387.5 68.074 57.863 49.128889 344.2843 48.20772 139.117 111.2936127 Aman

1t.2 Bawah 2025 981.25

Lap
Bawah 6025 2943.75 0.01381

Mlap
298. 979 350 450 62.5 387.5 100.59 85.502 227.19952 508.7339 668.8186 392.7517 314.201346 Aman

Atas 5025 2453.125

AS X-1

Tump
Atas 2025 981.25 0.00746

'vltump -
89. 54 250 700 62.5 637.5 77.354 65.751 115.21576 279.4413 113.0555 233.964 187.1711826 Aman

Bawah 2025 981.25
balok

Tump
Alas 2025 981.25 0.00768

Mtump+
66. 53 250 700 62.5 637.5 77.354 65.751 115.21576 279.4413 113.0555 233964 187.1 711 826 Aman

1t.1 Bawah 2025 981.25

Lap
Bawah 2025 981.25 0.00743 92. 84 250 700 62.5 637.5 77.354 65.751 115.21576 279.4413 113.0555 233.964 187.1711826 Aman

Atas 2025 981.25
Mlap

Tump
Atas 2025 981.25 0.00721

Mtump -
113. 99 250 700~ 62.5 637.5 77.354 65.751 115.21576 279.4413 113.0555 233.964 187.1711826 Aman

Bawah 2025 981.25
!

balok
Tump

Atas 2025 981.25 0.00725
rJltump +

110. 83 250 700 62.5 637.5 77.354 65.751 115.21576 279.4413 113.0555 233.964 187.1 711 826 Aman
1t.2 Bawah 2025 981.25

Lap
Bawah 2025 981.25 0.00736

Mlap
9£.42 250 700 62.5 637.5 77.354 65.751 115.21576 279.4413 113.0555 233.964 187.1711826 Aman

Atas 2025 981.25

--~--~."~
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T~ 7.3.. Lanjutan

BaIok
Letak Tulangan ·.As M b h d' d ··x a· .. ,.,:. fs. Cc ... '... ........,: .. '. i\\\I(Mh~~ ,K '"

P Analisis (mill) (kN)Tulangsn Terpakar (nim"2) (kN 11) (mm) (mm) (mm) (mm) (mm) (Mpa) (kNni})
(.) (b) Ie) (d) (e) (f) (g) (h (i) or '•• ... (k) .: (I) )(m) '..:(n)(\ i (0) ., ..,. (pr 265.79~ ·346.4681

Tump
Atas 3025 1471.875 0.00974

Mtump -
~ 8.76 250 700 62.5 637.5 89.41 75999 180.58383 322.9936 277.1744739 Aman

Bawah 2025 981.25
bMok

Tump
Alas 2025 981.25 0.00652

Mtump+
18 .545 250 700 62.5 637.5 77.354 65751 115.21576 279.4413 113.0555 233.964 187.1711826 Aman

1.3 Bawah 2025 981.25

Lap
Bawah 2025 981.25 0.00652

Mlap
18 .544 250 700 62.5 637.5 77.354 65751 115.21576 279.4413 113.0555 233.964 187.1711826 Aman

Alas 2025 981.25

Tump
Atas 2025 981.25 0.00748

Mtump-
3 .035 400 400 62.5 337.5 64.598 54908 19.486671 373.3764 19.1213 121.0222 96.81773776 Aman

Bawah 2025 981.25
balott

Tump
Alas 2025 981.25 0.00747

Mtump+
6.86 400 400 62.5 337.5 64.598 54908 19.486671 373.3764 19.1213 121.0222 96.81773776 Aman

etap Bawah 2025 981.25

Lap
Bawah 2025 981.25 0.00753

Mlap
2 .016 400 400 62.5 337.5 64.598 54908 19.486671 373.3764 19.1213 121.0222 96.81773776 Aman

Atas 2025 981.25
AS Y--4 & Y-18

Tump
Alas 2025 981.25 0.00571

Mtump -
1 0.56 400 500 62.5 437.5 64.598 54908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

Bawah 2025 981.25
beIoIl

lump
Alas 2025 981.25 0.00589

Mtump+
3 .586 400 500 62.5 437.5 64.598 54908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

• t Bawah 2025 981.25

Lap
Alas 2025 981.25 0.00569

Mlap
12 .414 400 500 62.5 437.5 64.598 54908 19.486671 373.3764 19.1213 . 160.2719 128.2175567 Aman

BawlIh 2025 981.25

lump
Alas 2025 981.25 0.00574

Mtump-
9 .533 400 500 62.5 437.5 64.598 54908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

Bllwah 2025 981.25
bIIIol\

Tump
Atas 2025 981.25 0.00585

Mtump+
5 .434 400 500 62.5 437.5 64.598 54908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

12 Bawah 2025 981.25

Lap
Bawah 2025 981.25 0.00574

Mlap
9 .264 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

Atas 2025 981.25

Tump
Atas 3025 1471.875 0.00821

Mtump -
17 .251 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Bawah 2025 981.25
balok

Tump
Atas 2025 981.25 0.00582

Mtump+
6 .258 400 500 62.5 437.5 64.598 54.908 19.486671 373'.3764 19.1213 160.2719 128.2175567 Aman

tribun Bawah 2025 981.25

Lap
Bawah 3025 1471.875 0.0085

Mlap
141 .002 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Atas 2025 981.25
AS Y-5 & Y-17

Tump
Atas 3025 1471.875 0.00849

Mtump -
141 .336 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

balok Bawah 2025 981.25
1t1 Atas 3025 1471.875 0.00837 151 .624 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 AmanLap

Bawah 2025 981.25
Mlap

~~~"=-'-__~-='-'-'-=-_.- "._~ _,__-=c~_~-_--,-_-_c>=- - "-_~_."'_._"""_'"_~_ 0"
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(f) I (g)

P I Analiss

0.00573. Mlump-

(s) I (t)

"Mnak 1 Ket
(kNm)

128.21755671Aman
[r]

Mnak
(kNm)

160.2719
(q)

Cs

(kN)

19.1213
(p)

Cc

(kN)

373.3764
(0)

fs
(Mpa)

19.486671
(n)

a
(mm)

54.908
(m)

x
(mm)

64.598437.5

437.51 90.663177.064\ 186.38033\ 524.03211 457.21431 380.52751 304.42201341Aman

(I)

437.51 64.598154.908119.4866711 373.37641 19.12131 160.27191 128.2175567IAman

437.51 64.598154.9081 19.4866711 373.37641 19.12131 160.27191 128.2175567IAman

d
(mm)

(k)

62.5

62.5

62.5

62.5

d'
(mm)

500

500

500

500

(j) .' .'

h
(mm)

~oo

400

40J

4DO

(il

b
(mm)

98.86

481-466

(h),

29l!l.57

1001898

M
(kNrt.)

Mlap

0.01101, Mtump-

0.00585. Mtump +

0.00574

(e)

981.25
981.25
981.25
981.25

981.25
981.25

As
(mmI\2)

2453.125
1471.875

(d)

2025
2025
2025
2025
5025
3025

2025
2025

Tulclligan
Terpakai

Atas
TumplBawah

Atas
Tump'Sawah

balok ITum Atas
1t.2 p Bawah

L Bawah
ap Atas

(a) , (b) I [c]

Letak
Balok\ Tulangan

TabeI7.3.a Lanjutan

0.0058. Mrump +balok IT Atas
tribun ump Bawah

L Bawah
ap Atas

2025
2025
4025
2025

981.25
981.25
1962.5
981.25

0.01005
Mrap

72.t151

218.l598

4')0

400

500

500

62.5

62.5

437.51 64.598154.9081 19.4866711 373.37641 19.12131 160.27191 128.2175567IAman

437.51 83.883171.3011 152.948751 484.84371 300.16191 307.3951245.9160355IAman

AS Y-6 & Y-16
Atas

Tump' Bawah
3025
2025

1471.87510.~0802, Mtump
981.25

186.408 4nO 500 62.5 437.51 75.519\ 64.1911 103.436221 436.49981 152.24521 234.05091 187.2407233IAman

balok IT Atas
1t.1 ump Bawah

L Bawah
ap Atas

2025
2025
4025
2025

981.25 0.00585, Mtump +
981.25

1962.5 0.0103, Mlap
981.25

49.$52

205.401

4X

4CO

500

500

62.5

62.5

437.51 64.598154.9081 19.4866711 373.37641 19.12131 160.27191 128.2175567IAman

437.51 83.8831 71.3011 152.948751 484.84371 300.16191 307.3951 245.91603551Aman

Atas
balok Tump Bawah

11.2 Bawah
Lap Atas

Atas
Tump!Bawah

3025
2025
3025
2025
4025
2025

1471.875 0.00861, Mtump
981.25

1471.875 0.00814, Mlap
981.25

1962.510.010141 Mtump
981.25

138.535

176.8142

213.8119

400

400

40')

500

500

500

62.5

62.5

62.5

437.51 75.519164.1911 103.436221 436.49981 152.24521 234.05091 187.24072331Aman

437.51 75.519164.1911 103.436221 436.49981 152.24521 234.05091 187.24072331Aman

437.51 83.883171.3011 152.948751 484.84371 300.16191 307.3951 245.91603551Aman

balok IT Atas
tribun ump Bawah

La Bawah
p Atas

2025
2025
3025
2025

981.25 0.00588
1

Mtump +
981.25

1471.875 0,00835
1

:Mlap
981.25 .

37.~

160.247

400

400

500

500

62.5

62.5

437.51 64.598154.9081 19.4866711 373.37641 19.12131 160.27191 128.2175567IAman

437.51 75.519164.1911103.436221 436.49981 152.24521 234.05091 187.24072331Aman

AS Y-7 & Y-15

0.0059. Mtump+

0.01018. Mtump-Atas
TumplBawah

IVIbalok Tum Atas
00 1t.1 P Bawah
......:l

L Bawah
ap Atas

4025
2025
2025
2025
4025
2025

1962,5

981.25
981.25
981.25
1962.5
981.25

0.0099
Mlap

211.588

27.3117

226.994

400

400

400

500

500

500

62.5

62.5

62.5

437.51 83.883171.3011 152.948751 484.8437\ 300.16191 307,3951245.91603551Aman

437.51 64.598154.9081 19.4866711 373.37641 19.12131 160.27191 128.21755671Aman

437.51 83.883171.3011152.948751 484.84371 300.16191 307.3951245.9160355IAmal].
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TabeI7.3.a Lanjutan

Letak Tulangan As·.····.
...

MI.l ••••• b h d' d x a fs Cc Cs Mnak 0Mnak Ket
Balok p Jli!Jalisis

Tulangan Terpakai . (mmI\2). .... (Id'Jrt~ (mlhl (mm) (mm) (mm) (mm) (mm) (Mpa) (kN) (kN) (kNm) (kNm)

(a) (b) [c] (d) (el (f) (g) (h) (i) ij) (k) (I) (m) (n) (0) (p) (q) Ir) (s) (t)

Atas 4D25 1962.5 0.01034 202. 97 400 500 62.5 437.5 83.883 71.301 152.94875 484.8437 300.1619 307.395 245.9160355 Aman

balok
Tump

Bawah 2025 981.25
Mtump -

tt.2 Bawah 4025 1962.5 0.01012 214. 63 400 500 62.5 437.5 83.883 71.301 152.94875 484.8437 300.1619 307.395 245.9160355 Aman
Lap

Atas 2025 981.25
Mlap

Tump
Atas 4025 1962.5 0.01042

Mtump -
19884 400 500 62.5 437.5 83.883 71.301 152.94875 484.8437 300.1619 307.395 245.9160355 Aman

Bawah 2025 981.25

balok
Tump

Atas 2025 981.25 0.00588
Mtump+

3:1.( 79 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

tribun Bawah 2025 981.25

Lap
Bawah 3025 1471.875 0.00858

Mlap
141.~~3 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Atas 2025 981.25

AS Y-8 & Y-14

Tump
Atas 3025 1471.875 0.0085

Mtump -
147.8~4 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Bawah 2025 981.25

balok
Tump

Atas 2025 981.25 0.00583
Mtump+

57.1 1 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

1t.1 Bawah 2025 981.25

Lap
Bawah 3025 1471.875 0.00837

Mlap
158.6 1 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Atas 2025 981.25

Tump
Atas 3025 1471.875 0.00836

Mtump -
159.3 2 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Bawah 2025 981.25

balok
Tump

Atas 2025 981.25 0.00589
Mtump+

30.9S eOO 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman
1t.2 Bawah 2025 981.25

Lap
Bawah 3025 1471.875 0.00813

Mlap
177.62 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Atas 2025 981.25

Tump
Atas 3025 1471.875 0.00812

Mtump -
178.58 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Bawah 2025 981.25

balok
Tump

Atas 2025 981.25 0.00587
Mtump+

42.88 400 5CO 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman
tribun Bawah 2025 981.25

Lap
Bawah 3025 1471.875 0.0083

Mlap
.164.0 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Atas 2025 981.25 ~

AS Y-9 & Y-13 I

Tump
Atas 3025 1471.875 0.00865

Mtump -
135.691 400 eoo 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

balok Bawah 2025 981.25

~
Itl Atas 2025 981.25 0.00589 31.915 4CO 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

Tump
Bawah 2025 981.25

Mtump+
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TabeI7.3.a Lanjutan

Letak Tulangan k, Ml b h d' d ·x a fs Cc Cs Mnak 0Mnak Koet
Balok

Terpakai
p Analisis

Tulangan (mrri"2) (kNr) (mm) (mm} (mm) (min) (Illlll) (mm) . (Mpa) (kN) (kN) (kNm) (kNm)

(a) (b) [el (d) (e) (f) (g) (h) (i) G) (k) (I) (111) (n) .(0) (p) (q) Ir] (5) (t)

balok Bawah 3025 1471.875 0.00822 170 558 400 50) 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

1t.1
Lap

Atas 2025 981.25
Mlap

Atas 2025 981.25 0.00573 100 766 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 1282175567 Aman

balok
Tump

Bawah 2025 981.25
Mtump -

1t.2 Bawah 2025 981.25 0.00572 108 206 400 500 62.5 437.5 64.598 54.908 19.486671 373.3/64 19.1213 160.2719 128.2175567 Aman
Lap

Atas 2025 981.25
Mlap

Atas 4025 1962.5 0.01051 193 486 400 500 62.5 437.5 83.883 71.301 152.94875 484.8437 300.1619 307.395 245.9160355 Aman
Tump

Bawah 2025 981.25
Mtump-

balok Atas 2025 981.25 0.00585 50 156 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

tribun
Tump

Bawah 2025 981.25
Mtump +

Bawah 3025 1471.875 0.00866 135.P44 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman
Lap

Atas 2025 981.25
Mlap

AS Y-10 8. Y-12

Tump
Atas 2025 981.25 0.00569

Mtump -
121. 99 400 500 62.5 437.5 64.598 54.!;-Q8 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

balok Bawah 2025 981.25
1t.1 Bawah 3025 1471.875 0.00827 166. 07 400 50C 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Lap
Atas 2025 981.25

Mlap

Tump
Atas 4025 1962.5 0.Q106

Mtump-
188. 36 400 500 62.5 437.5 83.883 71.301 152.94875 484.8437 300.1619 307.395 245.9160355 Aman

Bawah 2025 981.25
balok

Tump
Atas 2025 981.25 0.00585

Mtump+
48. 16 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

tribun Bawah 2025 981.25

Lap
Bawah 3025 1471.875 0.00847

Mlap
150. 52 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Atas 2025 981.25
AS Y-11

Tump
Atas 3025 1471.875 0.00818

Mtump-
173.( 35 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Bawah 2025 981.25
balok

Tump
Atas 2025 981.25 0.00575

Mtump+
92.~ 07 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719, 128.2175567 Aman

1t.1 Bawah 2025 981.25
I

Lap
Bawah 4025 1962.5 0.00986

Mlap
229... 72 400 500 62.5 437.5 83.883 71.301 152.94875 484.8437 300.1619 307.395 245.9160355 Aman

Atas 2025 981.25

Tump
Atas 3025 1471.875 0.00834

Mtump-
1OO.S~6 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

balok Bawah 2025 981.25
1t.2 Atas 2025 981.25 0.00589 34.051 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 AmanTump

Bawah 2025 981.25
Mtump+
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r*, 7.3.8 Lanjutan

B-'ok
Letak Tulangan •.. As M ·b h d' d x I)

1~(J~al '.

••.. Cc
.~\.i i(~~~

"Mnaki Ket

Terpakai
:.......... p Analisis I,. (kNm) iTulangan . (TT1mA2) (kN [TI) (mm) (mm) (mm) (mm) . (mm) (kN) tKN)i

(a) (b) (e) (d) (e) (f) (g) (h (i) 0) (k) (I) (m) .I (n) (0) (p) (q)·i··· (r) < (s) ..•.••....• (t)

baJok
Lap

Bawah 3025 1471.875 0.00853 14 .562 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

1t.2 Atas 2025 981.25
Mlap

Tump
Atas 2025 981.25 0.00567

Mtump -
12( .818 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman

Bawah 2025 981.25

beIok
TUlT1Jl

Alas 2025 981.25 0.00581
Mtump+

6 .969 400 500 62.5 437.5 64.598 54.908 19.486671 373.3764 19.1213 160.2719 128.2175567 Aman
Irtut Bawah 2025 981.25

lAp
B8WlIh 3025 1471.875 0.00831

Mlap
16 .791 400 500 62.5 437.5 75.519 64.191 103.43622 436.4998 152.2452 234.0509 187.2407233 Aman

Atn 2025 981.25

(e) Lua tulangan

(q Rallo tllIangan: p =(As-As'.fs'tfy)/(b.d)
(g) AnaIIsls: momen tumpuan: negatif, positif dan lapangan

(h) Mu • momen rencana balok (dali Tabel 7.1 )

(i) b - Iebar balok daerah desak
mh - lInggi baloit
[k)d'-0I2+10+50 I

(II d • h • d' (tinggi efektif)

(mJ ll- cidapat dari persamaan : (O,85.fc .b.0,85)xA2+(600As+AsJy)-600.d'jAs)

In). -.r .0,85 I

(0)'" - (.rod ')Ix J600
lP) ec - a,55.feba
IqJ CI • AI'.rs'
(rJ AhM • Ce (d-aI2)+Ca (dod1
(_) O.'.Mnak ~ Mu (aman)

.
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l1aDeI (.3.0 t"enulangan Lenturaan Momen Nominal A. ____. __ '_'0' __ • _

i__ ~,!!~~~~~:!!ilit
,. "t· ': ' . Mu /).

•
,:'3d B. Ce

~, ,Analisis f

Lt·, ID1tllij ~~Ir l('
,/i ',,'.-; '\, ... "11{'<,:H-;':-:',,: ( Nm) (mm)

:~+;'(g)\:' . (h) .; 'OJ _.' , _ .•~ ,i

MY-3

Tump
Alas 3025 1471.875 0.01034

Mtump-
1 5.842 350 450 62.5 387.5 79.343 67.44155 127.3685 401.2772 187.471 202.89147 162.313 Aman

Bawah 2025 981.25

~1l1 Tump Alas 2025 981.25 0.00775
Mtump+

~3.866 350 450 62.5 387.5 68.074 57.8629 49.12889 344.2843 48.2077 139.11702 111.294 Aman

Bawah 2025 981.25

lAp
Bawah 3025 1471.875 0.01 Jl

Mlap
1 j6.534 350 450 62.5 387.5 79.343 67.44155 127.3685 401.2772 187.471 202.89147 162.313 Aman

Atn 2025 981.25
MY-2

Tump
Alas 2025 981.25 0.00717

MtJmp·
1~0.622 350 450 62.5 387.5 68.074 57.8629 49.12889 344.2843 48.2077 139.11702 111.294 Aman

Baw8h 2025 981.25

"'11.1 Tump
Atas 2025 981.25 0.00782

Mtump+
5.962 350 450 62.5 387.5 68.074 57.8629 49.12889 344.2843 48.2077 139.11702 111.294 Aman

Bawah 2025 981.25

lap
Bawah 2025 981.25 0.00132

Mlap
93.23 350 450 62.5 387.5 68.074 57.8629 49.12889 344.2843 48.2077 139.11702 111.294 Aman

Alas 2025 981.25

Tump
Atas 4025 1962.5 0.0121

Mtump·
180.099 350 450 62.5 387.5 87.913 74.72605 173.4419 444.62 340.38 266.30133 213.041 Aman

Bawah 2025 981.25

balok 1t.2 Tump
Ates 3025 1471.875 0.00354

MbJmp+
61.365 350 450 62.5 387.5 79.343 67.44155 127.3685 401.2772 187.471 202.89147 162.313 Aman

Bawah 2025 981.25

Lap
Bawah 4025 1962.5 0.01153

Mlap
98.574 350 450 62.5 387.5 87.913 74.72605 173.4419 444.620 340.38 266.30133 213.041 Aman

Atas 2025 981.25
ASY·l -

Tump
Atas 2025 981.25 0.00765

Mtump -
69.848 250 700 62.5 637.5 77.354 65.7509 115.2158 279.4413 113.055 233.96398 187.171 Aman

Bawah 2025 981.25

balok 1t.1 Tump
Atas 2025 981.25 0.0076

Mtump+
53.742 250 700 62.5 637.5 77.354 65.7509 115.2158 279.4413 113.055 233.96398 187.171 Aman

Bawah 2025 981.25

Lap
Bawah 2025 981.25 0.0076

Mlap
75.003 250 700 62.5 637.5 77.354 65.7509 115.2158 279.4413 113.055 233.96398 187.171 Aman

Atas 2025 98125 '

Tump
Atas 2025 981.25 0.00735

Mtump-
99.435 2S0 700 62.5 637.5 77.354 65.7509 115.2158 279.4413 113.055 233.96398 187.171 Aman

Bawah 2025 981.25

balok 1t.2 Tump
Atas 2025 981.25 0.0078-7

Mtump+
47.54 250 700 62.5 637.5 77.354 65.7509 115.2158 279.4413 113.055 233.96398 187.171 Aman

Bawah 2025 981.25

Lap
Bawah 2025 981.25 0.00736

Mlap
99.445 250 700 62.5 637.5 77.354 65.7509 115.2158 279.4413 113.055 233.96398 187.171 Aman

Atas 2025 981.25

I
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TabeI7.3.b Lanjutan

!!l~~~~~~'Wj;il:f~:~·;t I~~:g~i
,;;'1(8);').: d)j,.

2025
2025

'i:. As
(mm"2)

",(e),
981.25
981.25

p

'..•. (1)-
0.00704

Analisis

(g)

Mtump -

! Mu
(~:Nm)

(h)

31.717

b l·h'.1 id'
(mm)r(~m)(inin)
2m 162.5

-
u

1m

65.7509

I Cc. '1·' Cs
: (kN)ii (kN)

(q)
113.055

Mnak

(kNm)

[1'1·
233.96398

sMnak

(kNm)

.JL
187.171

Ket

'Ct) 
Aman

0.00751 1Mtu I 12:.205 I 400 I 400 I 62.5
mp-

0.00948 IMtu 1 202.657 1 250 I 700 I 62.5
mp+balok 1t.31 Tump Atas 3025

Bawah 2025

lap Bawah 2025
Atas 2025

Tum IAtas I 2025
P Bawah 2025

1471.875
981.25
981.25
981.25
981.25
981.25

0.0071
Mlap

25.752 I 250 I 700 62.5

637.5 183.8831 71.300551 152.9488 1303.02731 225.121 1 311.82175 I 249.457

637.5 I 77.354 J 65.7509 1 115.2158 I 279.44131 113.055 1 233.96398 I 187.171

337.5 164.5981 54.9083 119.486671373.3764119.12131 121.02217 I 96.8177

Aman

Aman

Aman
i,,-

16.892 I 400 I 400

balok ITump Atas 2025
atap Bawah 2025

lap Bawah 2025

Atas 2025

AS X-4 &X-15

981.25
981.25
981.25
981.25

0.00754 1Mtump +1 1 19.4

0.OC755 I Mlap

400 J 400 62.5

62.5

337.5 164.5981 54.9083 119.48667/373.3764119.12131121.02217 196.8177

337.5 164.598/ 54.9083 119.486671373.3764119.12131 121.022171 96.8177

Aman

Aman

Tump IAtas
Bawah

balok 1t.11 Tump IAtas
Bawah

2025

2025

2025

2025

981.25
981.25
981.25
981.25

0.0(573 I Mtump -I I C2.598 I 400

0.0('5881 Mtump +1 139.027 I 400

500

500

62.5

62.5

437.5 I 64.5981 54.9083 I 19.48667 1373.37641 19.1213 I 160.27195 1 128.218

437.5 164.5981 54.9083 I 19.486671373.3764119.12131 160.27195 I 128.218

Aman

Aman

lap /Bawah
Atas

2025
2025

981.25
981.25

0.0057 I Mlap 17.096 I 400 500 62.5 437.5 /64.5981 54.9083 I 19.48667 1373.37641 19.1213 I 160.27195 1 128.218 Aman

Tump IAtas
Bawah

belok 1t.21 Tump IAtas
Bawah

2025

2025

2025

2025

981.25
981.25
981.25
981.25

0.00577 I Mtump -I 184.445 I 400

0.005831 Mtump +1 160.592 I 400

500

500

62.5

62.5

437.5 164.5981 54.9083 I 19.48667 1373.3764 119.1213 I 160.27195 1 128.218

437.5 164.5981 54.9083 119.486671373.3764119.12131 160.27195 I 128.218

Aman

Aman

0.00817 I Mtump -I ~ 74.659 I 400

0.005851 Mtump +I 151.398 I 400

Lap IAtas
Bawah

Tump IAtas
Bawah

balok ITump Atas
Inbun Bawah

lap Bawah

Atas

AS X-5 & X-14

2D25

2025

3025

2025
2025

2025

3025

2025

981.25
981.25

1471.875
981.25
981.25
981.25

1471.875

981.25

0.00576 I Mlap

0.00849 I Mlap

83.579 I 400

48.898 I 400

500

500

500

500

62.5

62.5

62.5

62.5

437.5 I 64.5981 54.9083 I 19.48667 I 373.37641 19.1213 I 160.27195 1 128.218

437.5 175.5191 64.19115 I 103.4362 1436.49981 152.245 I 234.0509 I 187.241

437.5 164.5981 54.9083 119.486671373.3764119.12131 160.27195 I 128.218

437.5 I 75.5191 64.19115 I 103.4362 1436.49981 152.245 I 234.0509 I 187.241

Aman

Aman

Aman

Aman

b8Iok •.1 I Tump IAtas
Bawah

3025

2025

1471.87510.008471 Mtump -I ~.t9.824 I 400 I 500

981.25

62.5 437.5 I 75.5191 64.19115 I 103.4362 1436.49981 152.245 I 234.0509 I 187.241 1 Aman tv
\0
tv
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label 7.3.b Lanjutan
TOlangan ,..... r·oi.. ;1····· .....

•i" ,Hi. '.Fi. 'J./'.8alok iletak AS I .~ I'" ~~L
d,e \

. +):i.' .,)n ,.

•.• ::~~t,.lerpa!<ili ,-

III ....~.l1li ~ ifi.. rl.ilangan (mrrl~2) I'+'j[
,"

~
I' ,rnl i i""(a) ..••.•., (Ql ' [e] ',i, I~\i __ i.

, ",\"., I:;:"i/+\,- :~ ~ j)jill ..
~

Tump Atas 2025 981.25 0.00566 Mtump+ 41.321 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

balok 1t.1
Bawah 2025 981.25

Lap Bawah 3025 1471.875 0.00822 Mlap 170.124 400 500 62.5 437.5 75.519 64.19115 103.4362 43604998 152.245 234.0509 187.241 Aman

Atas 2025 981.25

Tump Atas 2025 981.25 0.00576 Mtump - 89.223 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Bawah 2025 981.25

Tump Atas 2D25 981.25 0.00581 Mtump+ 68.276 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman
balok 1t.2

Bawah 2025 981.25

Lap Bawah 2025 981.25 0.0051.' Mlap 105.136 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Atas 2025 981.25

Tump Atas 5025 2453.125 0.01112 Mtump - 295.732 400 500 62.5 437.5 90.663 77.06355 186.3803 524.0321 457.214 380.52752 304.422 Aman

Bawah 3025 1471.875

balok Tump Atas 2025 981.25 0.00581 Mtump+ 67.288 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman
tribun Bawah 2025 981.25

Lap Bawah 4025 1962.5 0.01007 Mlap 217.645 4DO SOO 62.5 437.5 83.883 71.30055 152.9488 484.8437 300.162 307.39504 245.916 Aman

Atas 2025 981.25

ASX-6&X-13

Tump Atas 2025 981.25 0.0057 Mtump- 114262 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Bawah 2025 981.25

balok It.1
Tump Atas 2025 981.25 0.00583 Mtump+ 58.375 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Bawah 2025 981.25

Lap Bawah 3025 1471.875 0.00858 Mlap+ 141.494 400 500 62.5 437.5 75.519 64.19115 103.4362 436.4998 152.245 234.0509 187.241 Aman

Atas 2025 981.25

Tump Atas 2025 981.25 0.00573 Mtump- 102.631 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 16Q.27195 128.218 Aman

Bawah 2025 981.25 t
.. Tump Atas 2025 981.25 0.0058 Mtump+ 69.722 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Amanbalok 1t.2

Bawah 2025 981.25

Lap Bawah 2025 981.25 0.00571 Mlap 110.767 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Atas 2025 981.25

balok lump Atas 4025 1962.5 0.00983 Mtump- 231.194 400 500 62.5 437.5 83.883 71.30055 152.9488 484.8437 300.162 307.39504 245.916 Aman
tribun Bawah 2025 981.25

.-!



TabeI7.3.b Lanjutan

Tump Atas 981.25

balok Bawah 981.25
tribun Lap Bawah 1471.875

Atas 981.25

AS X-7 &X-12

0.00808 I Mlap 82.136 1 400 I 500 I 62.5 I 437.5 175.5191 64.19115 1 103.4362 1436.49981 152.245 1 234.0509 I 187.241 1 Aman

!.
!

Tump IAtas

Bawah

balok 1t.1 J Tump IAtas
Bawah

Lap IBawah

Atas

Tump IAtas

Bawah

balok 1t.21 Tump IAtas
Bawah

Lap /Bawah

Atas

Tump IAtas

Bawah

balok ITump Atas
tribun Bawah

Lap Bawah

Atas

AS X-8 &X-)1

Tpmp /Atas

Bawah

5025

3025

2025

2025

5025

3025

2025

2025

2025

2025

2025

2025

4025

2025

2025

2025

3025

2025

3025

2025

2453.125

1471.875

981.25

981.25

2453.125

1471.875

981.25

981.25

981.25

981.25

981.25

981.25

1962.5

981.25

981.25

981.25

981.25

981.25

1471.875

981.25

0.011971 Mtump-I M7.365I 400

0.005881 Mtump+ 1 136.887 1 400

0.01141 I Mlap I 272.706 1 400

0.00575 I Mtump -I 192.419 1 400

0.00581 I Mtump +1 168.294 1 400

0.00575 I Mlap 1 192.881 1 400

0.00976 I Mtump -I 1234.82 1 400

0.00581 1Mtump +1 ~9.214 1 400

0.0054 1 Mlap 1 1171.94 I 400

0.00816\ Mtump -I 175.334 I 400

500

500

500

500

500

500

500

500

500

500

62.5

62.5

62.5

62.5

62.5

62.5

62.5

62.5

62.5

62.5

437.5 I 90.6631 77.06355 1 186.3803 I 524.0321 I 457.214 I 380.52752 1 304.422

437.5 164.5981 54.9083 1 19.486671373.3764119.12131 160.27195 I 128.218

437.5 190.663177.063551 186.38031524.03211457.2141 380.52752 I 304.422

437.5 164.5981 54.9083 1 19.48667 1373.37641 19.1213 1 160.27195 I 128.218

437.5 I 64.5981 54.9083 1 19.48667 1373.37641 19.1213 1 160.27195 I 128.218

437.5 164.5981 54.9083 1 19.486671373.37641 19.12131 160.27195 I 128.218

437.5 183.8831 71.30055 I 152.9488 1484.84371 300.162 1 307.39504 I 245.916

437.5 164.5981 54.9083119.486671373.3764119.12131160.271951128.218

437.5 175.5191 64.19115 1 103.4362 1436.49981 101.497 1 215.02026 1 172.016

437.5 175.5191 64.19115 1 103.4362 I 436.49981 152.245 I 234.0509 I 187.241

Aman

Aman

Aman

Aman

Aman

Aman

Aman

Aman

Aman

Aman

.

0.00587' Mtump +1 ~0.005 1 400balok It.1I Tump IAtas
Bawah

Lap IBawah

Atas

2025

2025

3025

2025

981.25

981.25

1471.875

981.25

0.008141 Mlap 76.6951 400

500

500

62.5

62.5

437.5 164.598154.9083 119.486671373.3764119.12131 160.271951128.218

437.5 I 75.5191 64.19115 1 103.4362 I 436.49981 152.245 1 234.0509 1 187.241

Aman

Aman

N
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TabeI1.3.b Lanjutan

, Salak;> ..,.....'" ."."". ,·'An"lic:i"'<'~•• , .,.,. !i,'~ < ·,·'.«"r. I ~c'i'~f i,,'··<, .i;."<1.7 . ........> ··.'·i, ..[,Mu,b"a .' ,SIV1I~~
.' '.," :..;, " ,.... ,·.i ,·'<kNrl1 (rom) \1111'" :''i( om: ii 'n'I'(Mpa) Ii, :Nl, "i'~ (IIJ (kNit' 'iii

(a)j (bI, rd'(f) ··"iin'.cih\i lil(i\·lf\ i':;\ . Ii ril·i''''< i·lfl' J...1

Tump Atas 3D25 1471.875 0.0082 Mtump - 172.444 400 500 62.5 437.5 75.519 64.19115 103.4362 436.4998 152.245 234.0509 187.241 Aman

Bawah 2025 981.25

balok 1t.2 Tump Atas 2025 981.25 0.00569 M:UrTll + 120.413 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Bawah 2025 981.25

lap Bawah 4025 1962.5 0.01017 Mlap 212.512 400 500 62.5 437.5 83.883 71.30055 152.9488 484.8437 300.162 307.39504 245.916 Aman

Atas 2025 981.25

Tump Atas 4025 1962.5 0.00999 Mltnlp- 222.146 400 500 62.5 437.5 83.883 71.30055 152.9488 484.8437 300.162 307.39504 245.916 Aman

Bawah 2025 981.25

balok Tump Atas 2025 981.25 0.00583 Mtump + 0.508 400 5eO 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

tribun Bawah 2025 981.25

lap Bawah 3025 1471.875 0.00854 Mlap 44.52 400 500 62.5 437.5 75.519 6419115 103.4362 436.4998 152.245 234.0509 187.241 Aman

Atas 2025 981.25

AS X-9 &X-l0

Tump Atas 2025 981.25 0.00572 Mtump - 04.46 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Bawah 2025 981.25

balok It.1 Tump Atas 2025 981.25 0.0059 Mt!Jmp + 0.466 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Bawah 2025 981.25

lap Bawah 2025 981.25 0.00573 Mlap 1 2.315 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Atas 2025 981.25

Tump Atas 3025 1471.875 0.0084 Mtump- 1 5.612 400 503 62.5 437.5 75.519 64.19115 103.4362 436.4998 152.245 234.0509 187.241 Aman

Bawah 2025 981.25

baloklt.2 Tump Atas 2025 981.25 0.00573 Mtump'" 1 0.166 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman

Bawah 2025 981.25

lap Baw'!h 4025 1962.5 0.01042 Mlap 1 8.827 400 500 62.5 437.5 83.883 71.30055 152.9488 484.8437 300.162 307.39504 245.916 Aman

Atas! 2025 981.25

Tump Atas' 3025 1471.875 0.00844 Mtump- H2.643 400 500 62.5 437.5 75.519 64.19115 103.4362 436.4998 152.245 234.0509 187.241 Aman

Bawah 2025 981.25

balok Tump Atas 2025 981.25 0.0059 Mtump'" 8.58 400 500 62.5 437.5 64.598 54.9083 19.48667 373.3764 19.1213 160.27195 128.218 Aman
tribun Bawah 2025 981.25

lap Bawah 3025 1471.875 0.00861 Mlap 18.96 400 500 62.5 437.5 75.519 64.19115 103.4362 436.4998152.245 234.0509 187.241 Aman
Atas 2025 981.25
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Keterangan TabeI7.3.b:
(e) Balok lantai 1 sid 3, balok tribun dan balok alap
(b) Letak tulangan: Tumpuan dan Lapangan

[c) Letak tulangan : Atas dan Bawah

(d) Tulangan yang dipakai

[e) Luas tulangan

[f] Rasio tulangan: p = (As-As'.fs'lfy)/(b,d)

[g) Anafisis: momen tumpuan: negatif, positif dan lapangan

[h) Mu =momen rencana balok (dart TabeI7.1)

(i] b =lebar balok daerah desak

OJ h =tinggi balok

(k] d' = 0/2 + 10 + 50

[I] d :z h • d' (t1nggi efektif)

[m] x = didapat dan persamaan: (0,85.Fe .b.O,85)xA2+(600As+As.fy~~.d'.As)

[n] a =x.0,85

[0] fs =[(x-d')lx]600

[PI CC =O,85.fc.b.a

[q] Cs =As' .fs'

[r] Mnak = Cc(d-a/2)+Cs(d-d')

[s] O,8.Mnak ~ Mu
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Tabel 7.4.a Gaya Geser Rencana Salok Portal A

AS x-3 I LantBi 1

,Portal BeIok)n:,i ');;(i VL VE' "
(m) ujg blk (kN) (kN) .

:[3]:; ," [4J [6) [7]
6.5 1 53.75919 15.54216 266.287 139.117 182.053 192.756

2 53.75919 15.54216 266.287 139.117 72.905 62.202

I
I'

I
1 I 51.79697 I 16.54298 I 20.69556 I 233.964 I 233.964 I 134.747 I 158.678 I 134.747
2 51.79697 16.54298 20.69556 233.964 233.964 8.767 -15.164 8.767

Lantai l' 6.5

Lantai 2' 6.5

Lantai l' 6.5

1 48.67044 33.87437 50.819 202.891 139.117 132.712 300.113 132.712

ASx-2 I I I 2 48.67044 33.87437 50.8193 202.891 139.117 40.633 -126.769 40.633 I

1 114.7967 81.10669 55.95457 519.128 139.117 294.308 440.708 294.308

2 114.7967 81.10669 55.95457 519.128 139.117 117.089 -29.311 117.089

Lantai 3' 6.5

Lantai 2' 6.5 1 65.32104 16.60195 39.67037 233.964 233.964 149.009 252.635 149.009

AS x-1 I I I 2 65.32104 16.60195 39.67037 233.964 233.964 23.029 -80,596 23.029 I

1 84.72872 66.94193 42.71707 346.468 233.964 237.389 338.666 237.389

2 84.72872 66.94193 42.71707 346.468 233.964 81.119 -20.158 81.119

Atap
6.5 1 I 14.02149 I 2.481352 I 1489816 I 121.022 I 121.022 I 49.911 . I 79.900 I 49.911

2 14.02149 2.481352 1489816 121.022 121.022 -15.255 -45.244 -15.255

Lantai 1 ' 5.95

AS Y-4
1

I 5.65
& AS y- Lantai 2

18

1

2

1

2

53.917

53.918

49.73809

49.73809

32.81177

32.81178

28.66485

28.66485

7.685513

8.685513

1.427787

1.427787

160.272

160.272

160.272

160.272

160.272

160.272

160.272

160.272

134.215

47.916

125.473

39.173

123.344

54.587

88.320

76.326

123.344

47.916

88.320

39,173

Tribun 7.09 1

2

59.74958

59.74959

47.53861

47.53862

0.7538462

1.7538462
243.051

243.051

160.272

160.272

166,946

58.359

115.819

105.286

115,819

58.359

Lantai 1 • 5.95

AS Y-5" I 5,65
& AS y~ Lantai 2

17

1

2

1

2

63.77878

63.77879

47.56552

47.56552

39.74661'

39.74662

26.40217

26.40217

7.593316

8.593316

1.806064

1.806064

243.051

243.051

160.272

160.272

160.272

160.272

160.272

160.272

162.995

54.408

120.816

34.516

140.594

72,610

85.252

70.081

140.594

54.408

85.252

34.516

tv
1.0
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Tribun 7.09 1

2

85.8536

86.8536

66.3~·839

66.35840

1.197147

2.197147

380.528

380.528

160.272

160.272

232.623

88.073

164.851

151.645

164.851

88.073
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1 I 69.21554 I 42.86i47 I 7.tJ785B3 I 243.051 I 160.272 I 171.981 I 147.417 I 147.417
2 69.21554 42.86747 7.078534 24~.051 160.272 63.394 87.957 63.394

1 I 64.44299 I 43.08p8 I -2.82156 I 307.395 I 160.272 I 175.862 I 101.056 I 101.056
2 64.44300 43.08139 -2.82157 307.395 160.272 49.952 124.758 49.952

5.95

7.09
Tribun

Lantai 1

AS Y-6
1

I 565
& AS y- Lantai 2 .

16

TabeI7.4.a lanjutan

AS Y-7, I 5.65
& AS y- Lantai 2

15

Lantai 1
5.95 1

2

1

2

79.56276

79.56277

82.24186

82.24186

51.96~67

51.96868

54.68~82

54.68882

6.685002

7.6a5002

0.6564525

0.6564526

307.395

307.395

307.395

307.395

160.272

160.272

160.272

160.272

201.063

75.153

206.732

80.822

166.185

105.831

146.534

141.020

166.185

75.153

146.534

80.822

Tribun
7.09 1

2

• 59.84187

59.84187

39.17~42

39.171142

3.395229

3.395229

307.395

307.395

160.272

160.272

166.926

41.016

118.231

89.711

118.231

41.016

Lantai 1 • 5.95

7.09
Tribun

1 65.65035 38.225~8 6.192859 243.051 160.272 163.363 137.600 137.600

2 66.65035 38.225~9 7.792859 243.051 160.272 55.826 77.390 55.826
~~ .&AS y_ Lantai 2 5.65 1 -60.77416 -35.7Q91 0.63!13298 243.051 160.272 -47.019 -98.379 -47.019

14 2 -60.77417 -35.71~92 0.69·!l3239 243.051 160.272 -155.606 -104.245 -104.245

1 I 64.1553 42.64~2 3.E62958 243.051 160.272 166.437 127.528 127.528

2 64.1554 42.64&3 4.6E29~·8 243.051 160.272 57.850 92.559 57.850

IL t · 1 5.95 1 87.6648 43.392~ 6.17J609 160.272 160.272 180.761 163.527 163.527
AS 10 an al
&A~Y- 2 87.6648 43.392~ 6.170603 160.272 160.272 94.460 111.694 94.460

12 I T'b 6.61 1 91.18372 41.197 8 1.005934 307.395 160.272 201.956 143.225 . 143.225
n un

2 92.18372 41.197~ 9 2.005934 307.395 160.272 76.045 130.575 76.045

N
ID
00

7.09
Tribun

Lantai 1 • 5.95 1 65.03073 38.924~1 -6.176648 243.051 160.272 163.447 83.211 83.211

2 65.03074 38.924\>2 -6.176649 243.051 160.272 54.860 135.095 54.860

&
ASA·sY.-9 Lt' 2 5.65 1 51.58739 25.863 1 09220496 243.051· 160.272 135.617 85.196 85.196

Y- an al !
··13 2 51.58739 25.863 1 0.9220497 243.051 I 160.272 27.030 77.451 27.030

1 62.11617 41.186 3 3.915384 243.051 160.272 162.761 124.912 124.912

2 62.11617 41.186 3 3.915384 243.051 160.272 54.174 92.023 54.174

~~~~~~~.~~~~. 0-_- -l-~



1 75.94 49.95~76 9.217155 243.051 160.272 186.491 170.909 170.909

2 75.94451 49.95 76 9.217155 243.051 160.272 77.904 93.485 77.904

AS y-111 Lantai 21 5.95\ 1 63.85064 36.2 4 3.952595 243.051 160.272 159.361 121.669 121.669

2 63.85064 36.24 3.953 243.051 160.272 42.862 78.235 42.862

Tribun I 7.09 1 1 56.14471 36.38 19 4.505 160.272 160.272 140.305 116.075 116.075

2 56.14472 36.38 20 5.505 160.272 160.272 54.005 74.035 54.005

Keterangan TaOOI7.4.a

[1] Portal yg ditinjau

[2] Balok yg ditinjau

[3] Bentang bersih balok (m)

[4] Ujung 1 :: ujung balok, ujung 2 :: ujung balok yg lain

[5] VD :: gaya geser yg terjadi akibat beban mati

[6] VL :: gaya geser yg terjadi akibat beban hidup

[7] VE :: gaya geser yg terjadi akibat beban gempa ,

[8] Mnak :: momen nominal aktual pada tumpuan negatif t.
[9] Mnak' :: momen nominal aktual pada tumpuan positif

[10] Untuk ujung 1, VU,b :: 1,05(VD+VL)+O,7.1,25.(Mnak+M ak')/In {gaya geser rencana)

Untuk ujung 2, VU,b :: 1,05(VD+VL)-O,7.1 ,25.(Mnak+M ak')/In (gaya geser rencana)

[11] Untuk ujung 1, VU,b maks :: 1,05(VD+VL+4/K.VE) (gat geser maksimum)

Untuk ujung 2, VU,b maks :: 1,05(VD+VL-4/K.VE) (ga geser maksimum)

[12] VU,b pakai
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Salak l,iGz,:c
"., VD Vi. VE ',i:':'" , .,.....i I{ ."

{'·Ieiiii "i. { ii·.V.
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,iii .. ,· ,'. u19blk '\"(kN)
i(i~'::i" " 't··,· .. ···"":.,·,,, ..",..,,,: ":, ........",,". :"ii.ii;

, •.\"1, (kN) (k~ ':,:",:,:, Ii >i:' (kN) i. >.',,:.;'; .

i,,::,;t11.·· [2]' ,,,:. ..... "'.,.[5]..., ·[~r:),
'",," ..

~~'"
I"": '.,·i", "•.,:

" .[101:·:' ,t:, ':.'"..... "'£12 It. '.t't"

ASy-3 Lantai 1
6.5 1 47.10592 44.6 P;l38 26.92402 202.891 139.117 142.341 209.382 142.341

.... 2 47,10593 44.6 b938 26.92402 202.891 139,117 50.262 -16,780 50.262

6.5 1 58.89082 30.0 '259 32.53319 139,177 139.177 130.830 229.998 130.830
. Lantai 1

225'3
ASy-2

2 58.89082 30.0 32.53319 139.177 139.177 55.888 -43.280 55.888

Lantai 2
6.5 1 83.12343 63.7~366 30.60007 266.301 202.891 217.413 282.773 217.413

2 83.12343 63.7~65 30.60007 266.301 202.891 91.092 25.732 25.732

Lantai 1
6.5 1 47.15055 15. 89t. 19.52265 233.964 233.964 128.762 147.767 128.762

2 47.15055 15. 89t. 19.52265 233.964 233.964 2.782 -16.223 , 2.782

Lantai 2
6.5 1 71.61474 14.5 7284 24.48938 233.964 233.964 153.907 193.772 153.907

AS y-1
2 71.61475 14.97285 24.48939 233.964 233.964 27.927 -11.938 27.927

Lantai 3
6.5 1 70.80812 -38. 6143 15.37504 233.964 311.822 107.750 98.854 98.854

2 71.80812 -38. 6144 15.37505 233.964 311.822 -38.142 -29.246 -29.246

Atap
6.5 1 14.0882 . 2.6~ 9886 7.061492 121.022 121.022 50.158 47.233 47.233

2 14.0883 2.6~ 9887 7.061492 121.022 121.022 -15.008 -12.083 -12.083

Lantai 1
5.95 1 48.93261 32. 6572 3.245012 160.272 160.272 128.513 98.992 98.992

2 48.93262 32., 6573 3.245012 160.272 160.272 42.213 71.734 42.213

AS x-4 &
Lantai 2

5.65 1 49.11297 22. 6568 02694239 160.272 160.272 118.539 76.520 76.520
AS x-15 2 49.11297 22E 6568 0.2694239 160.272 160.272 32.238 74.257 32.238

Tribun
7.092 1 57.77748 50 4121 1299271 234.051 160.272 166.502 118.877 118.877

2 57.77749 50. 4122 1.299271 234.051 160.272 60.338 107.963 60.338

Lantai 1
5.95 1 57.74147 39. 19::9 3.62029 234.051 160.272 154.996 117.119 117.119

2 57.74148 39. 1940 3.62029 234.051 160.272 48.832 86.709 48.832

AS x-5 &
Lantai 2

5.65 1 51.5854 18.7177 1.051244 160.272 160.272 116.968 78.233 78.233
AS x-14 2 51.5854 18. 177 1.051244 160.272 160.272 30.668 69.403 30.668

Tribun
7.092 1 84.71769 53. ' 244 1.18816 380.528 160.272 228.757 160.947 160.947

2 84.71769 53. '2L 4 1.18816 380.528 160.272 83.157 150.966 83.157
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TabeI7.4.b Lanjutan I

PO.rta.,.. '..' :' ;'{;;:;::;l~.i'i"Uj~:· !,ji:::i'i'isi:: 7",. .... ;,,' :i,I!': :'f::< "".i'::.••i·: :~!".::':: ~1I~lF';':<:::i,!il ...U
S 1':':Vu'fi~ ·~(i[·;;[·!1

,'" :."".;!:']": OI!~.4: ~:.:ml:i.':i: ,:' ~ ~ :R .,.n ". I: •.. ::' •.

1;,::;[11,,,""7 ~.tt~ ~ Ziii. \I I~IT Wi ",w:.":: <":r~ ~
Lantai 1 5.95 1 52.90942 33. 9396 7.143099 234.051 160.272 144.225 121.145 121.145

2 52.90942 33.~9396 7.143099 234.051 160.272 38.062 61.143 38.062

AS x-6 & L . 5.65 1 61.71412 19. 9579 0.786928 160.272 160.272 128.106 -" 88.261 88.261
antal2

ASx-13 2 61.71412 19.9579 0.786928 160.272 160.272 41.805 81.650 41.805

'b 7.092 1 74.7778 53.~1307 2.252864 307.395 160.272 197.766 144.272 144.272
Tn un

2 74.7778 53.~1307 2.252864 307.395 160.272 71.855 125.348 71.855

Lantai 1 5.95 1 91.25458 59. 8948 6.248791 380.528 160.272 230.976 184.421 184.421

2 91.25459 59. 8949 6.248791 380.528 160.272 85.376 131.931 85.376

AS x-7 & Lantai 2 5.65 1 57.60819 16. 0496 0.54422 160.272 160.272 121.284 80.420 80.420

AS x-12 2 57.60819 16. 0496 0.54422 160.272 160.272 34.984 75.848 34.984

T
'b 7.092 1. 74.38748 52. 8926 2.80924 307.395 160.272 196.281 145.124 145.124

n un
2 74.38748 52. 8926 2.80924 307.395 160.272 70.370 121.527 70.370

Lantai 1 5.95 1 77.78913 41.1431 5.929557 234.051 160.272 177.961 149.783 149.783

2 77.78914 41.~432 5.929557 234.051 160.272 71.797 99.975 71.797

ASx-8& L t'2 5.65 1 86.00434 35.1997 0.4853092 307.395 160.272 190.136 129.219 129.219an al
ASx-11 2 86.00434 35. 1997 0.4853092 307.395 160.272 129.597 139.868 129.597

T 'b 7.092 1 110.9739 72. 0944 12.54392 307.395 160.272 255.508 245.237 245.237n un
2 110.9739 72,.10944 12.54393 307.395 160.272 129.597 139.868 129.597

Lantai 1 5.95 1 66.72681 21.' 5075 6.041189 160.272 160.272 135.632 117.854 117.854

2 66.72681 21..5075 6.041189 160.272 160.272 49.331 67.108 49.331

ASx-9& Lantai2 5.65 1 76.34885 27·t9789 0.4110075 307.395 160.272 171.994 110.765 110.765

AS x-10 2 76.34885 27.~ 9789 0.4110075 307.395 160.272 46.084 107.313 46.084

T 'b 7.092 1 55.38519 27.*322 2.682124 234.051 160.272 140.367 98.550 98.550n un
2 55.38519 27.*322 2.682124 234.051 160.272 34.203 76.020 34.203
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Keterangan TabeI7.4.b

[1] Portal yg ditinjau

[3] Bentang bersih balok (m)

[4] Ujung 1 =ujung balok, ujung 2 =ujung balok yg lain

[5] VD = gaya geser yg terjadi akibat beban mati

[6] VL = gaya geser yg terjadi akibat beban hidup

[10] Untuk ujung 1, VU,b = 1,05(VD+VL)+0,7.1,25.(Mna<+Mnak')/ln (gaya geser rencana)

Untuk ujung 2, VU,b = 1,05(VD+VL)-O,7.1 ,25.(MnaH\1nak')/ln (gaya geser rencana)

[11] Untuk ujung 1, VU,b maks = 1,05(VD+VL+4/K.VE) (gaya geser maksimum)

Untuk ujung 2, VU,b maks = 1,05(VD+VL-4/K.VE) (ga',a geser maksimum)

[12] VU,b pakai
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TabeI7.5.a Penulangan Geser Salak Portal A
I "I,,:;,

ASX-3 Lantai 1

ASX-2

Lantai 1

Lantai 2

Pada SP 0-0.9 132.712 387.5 350 0 221.1867 66.046 96.875 2P10-65 134.847 Aman

6.5 IKritis 0.3875 132.712 4-0.633 127.223 387.5 350101.0889 110.9489 131.668 96.875 2P10·95 152.917 Aman

LuarSP 0.9 119.963 387.5 350 101.0889 98.84876 147.786 193.750 2P10·140 123.261 Aman

Pada SP 0-0.9 294.308 387.5 350 0 490.5133 85.772 96.875 4P12-85 296.979 Aman

6.5 IKritis 0.3875 294.308 l' 7.089 283.743 387.5 350 101.0889 371.816 113.153 96.875 4P12-95 326.372 Aman

Luar SP 0.9 269.770 387.5 350 101.0889 348.5277 120.714 193.750 4P12-120 271.014 Aman

Lantai 1
Pada SP 0-1.4 134.747 637.5 250 0 224.5783 107.015 159.375 2P10·100 144.199 Aman

6.5 IKritis 0.6375 134.747 3.767 122.391 637.5 250 118.7911 85.19434 141.050 159.375 P10-140 122.774 Aman

LuarSP 1.4 107.613 637.5 250 118.791160.56363 198.413 318.750 P10·195 108.249 Aman

AS X-1

Lantai 2

Lantai 3

Pada SP 0-1.4 149.009 637.5 250 0 248.3483 96.772 159.375 2P10·95 151.789 Aman

6.5 IKritis 0.6375 149.009 23.029 136.653 637.5 250 118.7911 108.9643 110.280 159.375 P10-110 136.820 Aman

LuarSP 1.4 121.875 637.5 250 118.7911 84.33363 142.489 318.750 P10-140 122.774 Aman

Pada SP 0-1.4 237.389 637.5 250 0 395.6483 60.744 ,159.375 2P10-60 240.332 Aman

6.5 IKritis 0.6375 237.389 e1.119 222.063 637.5 250 118.7911 251.3131 95.631 159.375 2P10·95 223.064 Aman

LuarSP 1.4 203.731 637.5 250 118.7911 220.7603 108.866 318.750 2P10·10S 208.607 Aman

Balok atapl 6.5
Pada SP 0-0.8 49.911 337.5 400 0 83.185 76.477 84.375 P10·75 50.894 Aman

Kritis 0.3375 49.911 -15.255 46.527 337.5 400 100.6231 -23.07742 -275.669 84.375 P10-80 108.087 Aman

LuarSP 0.8 41.891 337.5 400 100.6231 -30.80544 -206.514 168.75 P10·160 84.230 Aman

Lantai 1 5.95
Pada SP 0-1 123.344 437.5 400 0 205.5733 80.231 109.375 2P10-80 123.701 Aman

Kritis 0.4375 123.344 47.916 117.798 437.5 400 130.4373 65.89241 125.154 109.375 P10-10S 125.386 Aman

LuarSP 1 110.667 437.5 400 130.437354.00774 152.695 218.750 P10-150 111.249 Aman

5.65 r'''-- I I

Pada SP I 0-1 I I I 88.320 437.5 400 0 147.2 112.048 109.375 2P10-105 94.248 Aman

I(rffi" I 0.4375 I 88.32 39.173 I 84.514 437.5 400 130:4373 10.41998 791.431 109.375 P10-105 125.386 Aman

Luar SP 1 79.621 437.5 400 130.4373 2.265061 3640.829 218.750 P10-210 101.824 Aman

Pada SP 0-1 115.819 437.5 400 0 193.0317 85.444 109.375 2P10-8S 116.424 Aman I~
7.092 Kritis 0.4375 115.819 58.359 112.274 437.5 400 130.4373 56.6866 145.479 109.375 P10-105 125.386 Aman VJ

LuarSP 1 107.717 437.5 400 130.4373 49.09089 167.988 218.750 P10-165 108.250 Aman

Tribun

Lantai 2
AS Y-4 &
ASY-18
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TabeI7.5.a Lanjutan
- iF

I .,!I~~lt.
'~.~(Vs+Vc) ~.

POI~~I Balak In < 'Lakasi ""Vu,b'i

i,:
, ...

·.··,·,:;r.>, ..· ), (m) Jf i (kN) ,

.Iil- ,,[2] ,j' ,[3]...; •;,}; {4}> :;,', :i.ii [16] ,•

Pada SP 0-1 140.594 437.5 400 0 234.3233 70.387 109.375 2P10-70 141.372 Aman

Lantai 1 5.95 Kritis 0.4375 140.594 54.408 134.257 437.5 400 130.4373 93.32402 88.366 109.375 P10-85 136.474 Aman

Luar SP 1 126.109 437.5 400 130.4373 79.7443 103.414 218.750 P10-100 127.743 Aman

Pada SP 0-1 85.252 437.5 400 0 142.0867 116.080 109.375 2P10-105 94.248 Aman
AS Y-5 &

Lantai 2 5.65 34.516AS Y-17 Kritis 0.4375 • 85.252 81.323 437.5 400 130.4373 5.10158 1616.499 109.375 P10-105 125.386 Aman

Luar SP 1 76.272 437.5 400 130.4373 -3.317004 -2486.190 218.750 P10-210 101.824 Aman

Pada SP 0-1 164.851 437.5 400 0 274.7517 60.030 109.375 2P10-60 164.934 Aman

Tribun 7.092 Kritis 0.4375 164.851 88.073 160.115 437.5 400 130.4373 136.4204 120.901 109.375 2P10-105 172.510 Aman

Luar SP 1 154.025 437.5 400 130.4373 126.271 130.619 218.750 2P10-130 154.386 Aman

Pada SP 0-1 165.272 437.5 400 0 275.4533 119.755 109.375 4P10-105 188.496 Aman

Lantai 1 5.95 Kritis 0.4375 165.272 70.878 158.331 437.5 400 130.4373 133.4481 123.594 109.375 2P10-105 172.510 Aman

Luar SP 1 149.407 437.5 400 130.4373 118.5751 139.097 218.750 2P10-135 151.566 Aman

AS Y-f3 &
Pada SP 0-1 147.417 437.5 400 0 245.695 67.130 109.375 2P10-65 152.247 Aman

AS Y-16
Lantai 2 5.65 Kritis 0.4375 147.417 63.394 140.911 437.5 400 130.4373 104.414 78.981 109.375 P10·75 144.236 Aman

Luar SP 1 132.546 437.5 400 130.4373 90.47216 91.152 218.750 P10-90 133.240 Aman

Pada SP 0-1 101.056 437.5 400 0 168.4267 97.926 109.375 2P10-95 104.169 Aman
Tribun 7.092 Kritis 0.4375 101.056 49.952 97.903 437.5 400 130.4373 32.73509 251.922 109.375 P10-105 125.386 Aman

Luar SP 1 93.850 437.5 400 130.4373 25.97959 317.430 218.750 P10-210 101.824 Aman

Pada SP 0-1 166.185 437.5 400 0 276.975 119.097 109.375 4P10-105 188.496 Aman
Lantai 1 5.95 Kritis 0.4375 166.185 75.153 159.491 437.5 400 130.4373 135.3818 121.829 109.375 2P10-105 172.510 Aman

Luar SP 1 150.886 437.5 400 130.4373 121.0385 136.266 218.750 2P10·135 151.566 Aman

AS Y-7 &
Pada SP 0-1 146.534 437.5 400 0 244.2233 67.534 109.375 2P10-65 152.247 Aman

ASY-15
Lantai 2 5.65 Kritis 0.4375 146.534 80.822 141.446 437.5 400 130.4373 105.3055 78.312 109.375 P10-75 144.236 Aman

LuarSP 1 134.904 437.5 400 130.4373 94.40196 87.357 t18.750 P10-85 136.474 Aman

Pada SP 0-1 118.231 437.5 400 0 197.0517 83.701 109.375 2P10-80 123.701 Aman
Tribun 7.092 Kritis 0.4375 118.231 41.016 113.468 437.5 400 130.4373 58.67548 140.548 109.375 P10·105 125.386 Aman

Luar SP 1 107.343 437.5 400 130.4373 48.46833 170.146 218.750 P10-170 107.368 Aman

AS Y-8 &
Pada SP 0-1 137.600 437.5 400 0 229.3333 71.919 109.375 2P10-70 141.372 Aman

AS Y-14
Lantai 1 5.95 Kritis 0.4375 137.6 55.8216 131.587 437.5 400 130.4373 88.87471 92.790 109.375 P10·90 133.240 Aman

Luar SP 1 123.856 437.5 400 130.4373 75.99015 108.523 218.750 P10·105 125.386 Aman
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Tabel 7.S.a Lanjutan
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Pada SP 0-1 -47.019 437.5 400 0 -78.365 -105.234 109.375 P10-10S 47.124 Aman

Lantai 2 5.65 Kritis 0.4375 -4Z-.019 -1 O~ 245 -51.450 437.5 400 130.4373 -216.1877 -38.146 109.375 P10-10S 125.386 Aman

ASY-8& LuarSP 1 -57.147 437.5 400 130.4373 -225.6831 -36.541 218.750 P10-210 101.824 Aman

AS Y-14 Pada $P 0-1 127.528 437.5 400 0 212.5467 77.599 109.375 2P10·7S 131.947 Aman

Tribun 7.092 Kritis 0.4375 127-528 5785 123.230 437.5 400 130.4373 74.9454 110.036 109.375 P10-10S 125.386 Aman

Luar SP 1 117.703 437.5 400 130.4373 65.73458 125.455 218.750 P10-12S 117.847 Aman

Pada SP 0-1 83.211 437.5 400 0 138.685 118.927 109.375 2P10-10S 94.248 Aman

Lantai1 5.95 Kritis 0.4375 83.211 5486 81.126 437.5 400 130.43734.773314 1727.668 109.375 P10-10S 125.386 Aman

Luar SP 1 78.446 437.5 400 130.4373 0.306245 26928.46 218.750 P10-210 101.824 Aman

Pada SP 0-1 1--_8::..:5:.:.1:..:9:.:::6_+-...:.:43:..:7..:.:.5=........J----:..:40:.:04_-=0_-+1.:...:4~1.:..:.9.:..93:..:3+....;1...:..16:..: ...:.:15:.:6-+_1.:....:0...:..9....;.3.:....75-'---t_2...,;P_1-'-O_-1_0S-t__94_.2_4-:-8:--t-_A_m_a_n----iMU& . .
AS Y-13 Lantal2 5.65 Kritis ·0.4375 85.! 96 27 03 80.692 437.5 400 130.4373 4.049361 2036.544 109.375 P10-10S 125.386 Aman

Luar SP 1 74.901 437.5 400 130.4373 -5.602077 -1472.079 218.750 P10-210 101.824 Aman

Pada SP 0-1 124.912 437.5 400 0 208.1867 79.224 109.375 2P10-7S 131.947 Aman

Tribun 7.092 Kritis 0.4375 124.912 54. 74 120.548 437.5 400 130.4373 70.47641 117.014 109.375 P10-10S 125.386 Aman

LuarSP 1 114.938 437.5 400 130.437361.12547 134.914 218.750 P10-130 116.324 Aman

Pada SP 0-1 163.527 437.5 400 0 272.545 60.516 109.375 2P10-60 164.934 Aman

Lantai 1 5.95 Kritis 0.4375 163.527 9445 158.449 437.5 400 130.4373 133.6436 123.413 109.375 2P10-10S 172.510 Aman

AS Y-10 & Luar SP 1 151.919 437.5 400 130.4373 122.7612 134.354 218.750 2P10-130 154.386 Aman

AS Y-12 Pada SP 0-1 143.225 437.5 400 0 238.7083 69.094 109.375 2P10-6S 152.247 Aman

Tribun 6.609 Kritis 0.4375 143225 76.D45 138.778 437.5 400 130.4373 100.8591 163.529 109.375 2P10-10S 172.510 Aman

Luar SP 1 133.060 437.5 400 130.4373 91.32949 180.592 218.750 2P10-180 133.240 Aman

Pada SP 0-1 170.909 437.5 400 0 284.8483 115.805 109.375 4P10-10S 188.496 Aman

Lantai 1 5.95 Kritis 0.4375 170.909 77.~04 164.070 437.5 400 130.4373 143.0134 115.328 109.375 12P10-10S 172.510 Aman

Luar SP 1 155.278 437.5 400 130.4373 128.3592 128.494 218.750 12P10-12S 157.431 Aman

Pada SP 0-1 121.669 437.5 400 0 202.7817 81.336 109.375 2P10-80 123.701 Aman

AS Y-11 Lantai 2 5.65 Kritis 0.4375 121.669 42. ~62 115.567 437.5 400 130.4373 62.17385 132.639 109.375 P10-10S 125.386 Aman

Luar SP 1 107.721 437.5 400 130.4373 49.09747 167.966 218.750 P10-16S 108.250 Aman

PadaSP 0-1 116.075 437.5400 0 193.458385.256 109.375 2P10-8S 116.424 Aman

Tribun 7.092 Kritis 0.4375 116.075 54.pel 5 112.246 437.5 400 130.4373 56.63928 145.600 109.375 P10·10S 125.386 Aman

LuarSP 1 107.323 437.5 400 130.4373 48.43418 170.266 218.750 P10-170 107.368 Aman
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Keterangan 1aOOI7.5.a:
(1) Portal yang ditinjau

(2) Balok lantai 1 sid 3, balok tribun dan balok atap

[3] In = bentang bersih balok
(4) Lokasi; SP =daerah sendi plastis

Kritis =daerah sepanjang tinggi efektif balok (d) sampai ujung sendl plastis,

Luar Sp = daerah di luar sendi plastis sampai ujung balok.

(5) Jarak =jarak penulangan dari ujung ke tengah bentang balok.

(6) Vu,b1 = gaya geser pada ujung 1 (dari TabeI7.3.a)

(7) Vu,b2 = gaya geser pada ujung 2 (dari TabeI7.3.a)

[8) VU,b terpakai = gaya geser terpakai sesuai lokasi Mangan

[9) d =tinggi efektif balok
[10) bw = lebar badan balok

[11) Vc = 1/6.fc"0,5.d.bw (untuk luar sendi plastis), Vc =°(pada send~ plastis)
[12] Vs = (Vu,b terpakailO,6) - Vc

[13) S = (Av.fy.d)Ns, dengan diameter yulangan geser 10 mm (P10)

jika S > Smaks dipakai Smaks

[14) Smaks =d/4 (pada sendi plastis), Smaks =d/2 (Iuar sendi plastis)

[15) Tulangan geser terpakai

[16) Vu,b s (VC + Vs).0,6 dengan Vc = 1I6.fcAO,5.d.bw; Vs = (AV:fy.d)~terpakai

fy =240 Mpa, dan fc =20 Mpa
[17] BUa Vu,b s (VC + Vs).0,6 maka aman
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IBBGTabel 7.5.b P
. " .... --.---1-':::-:---... : ~Ir~;, .•.......• ' .• _L.. _
Portal _ . Salok I~ .. ,. L.okasl Ja.ra.Ck VU,b1 : VU,b2 :Vu,},:;,:,'

....~; I"i" .,....,
hr,) //' ... (m) (kN) (kN).. i','

• 111121 .[3] 1< (5] (S] I (7].':iii

Pada SP 0-0.9 142.341 387.5 350 0 237.235 61.578 96,875 2P10-60 146.084 Aman

AS Y-3 Lantai 1 6.5 Kritis 0.3875 142.341 50.262 136.852 387.5 350 101.0889 126.9972 115.030 96.875 2P10-95 152.917 Aman

Luar SP 0.9 129.592 387.5 350 101.0889 114.8971 127.144 193.750 2P10-125 130.774 Aman

Pada SP 0-0.9 130.830 387.5 350 0 218.05 133.992 96.81'5 4P10-95 184.528 Aman

Lantai 1 6.5 Kritis 0.3875 130.83 55.888 126.362 387.5 350 101.0889 109.5149 133.392 96.875 2P10·95 152.917 Aman

AS Y-2 LuarSP 0.9 120.453 387.5 350 101.0889 99.66679 146.573 193.750 2P10·145 121.102 Aman

Pada SP 0-0.3 217.413 387.5 350 0 362.355 80.631 96.875 4P10-80 219.127 Aman

Lantai2 6.5 Kritis 0.3875 217.413 25.732 205.986 387.5 350101.0889242.221 120.621 96.875 4P10-95 245.181 Aman

LuarSP 0.9 190.873 387.5 350 101.0889 217.032 134.620 193.750 4P10-130 195.500 Aman

Pada SP 0-1.4 I 128.762 637.5 250 0 214.6033 111.989 159.375 2P10-110 131.090 Aman
Lantai 1 6.5 Kritis 0.6375 128.762 2.782 116.406 637.5 250 118.7911 75.21934 159.754 159.375 P10-155 117.791 Aman

LuarSP 1.4 101.628 637.5 250 118.791150.58863 237.536 318.750 P10·230 102.622 Aman

Pada SP 0-1.4 153.907 637.5 250 0 256.5117 93.693 159.375 2P10-90 160.222 Aman

Lantai2 6.5 Kritis 0.6375 153.907 27.927 141.551 637.5 250118.7911117.1277 102.594 159.375 P10-1OO 143.374 Aman

ASY-1 LuarSP 1.4 126.773 637.5 250 118.7911 92.49697 129.914 318.750 P10-125 128.954 Aman

Pada SP 0-1.4 98.854 637.5 250 0 164.7567 72.936' 159.375 P10-TO 103.000 Aman

Lantai3 6.5 Kritis 0.6375 98.854 t29,246 86.290 637.5 250 118.791125.02613 480.163 159.375 P10-155 117.791 Aman

Luar SP 1.4 71.263 637.5 250 118.7911 -0.01906 -630462.001 318.750 P10-310 94.533 Aman

Pada SP 0-0.8 47.233 337.5 400 0 78.72167 80.813 84.375 P10-80 47.713 Aman

Balok atap 6.5 Kritis 0.3375 47.233 12.083 44.153 337.5 400 100.6231 -27.03451 -235.319 84.375 P10-80 108.087 Aman

Luar SP 0.8 39.933 337.5 400 100.6231 -34.06878 -186.732 168.75 P10·165 83.507 Aman

Pada SP 0-1 98.992 437.5 400 0 164.9867 99.968 109.375 2P10-95 104.169 Aman

Lantai 1 5.95 Kritis 0.4375 98.992 ~2.213 94.817 437.5 400 130.4373 27.59116 298.889 109.375 P10-105 125.386 Aman

Luar SP 1 89.449 437.5 400 130.4373 18.64489 442.304 218.750 P10·210 101.824 Aman

AS X-4 & . Pada SP 0-1 76.520 437.5 400 0 127.5333 64.663 109.375 P10-60 82.467 Aman
AS X-15 Lantal2 5.65 Kritis 0.4375 76.52 2.238 73.091 437.5 400 130.4373 -8.618825 -956.824 109.375 P10·105 125.386 Aman

LuarSP' 1 68.682 437.5 400 130.4373 -15.9665 -516.500 218.750 P10·210 101.824 Aman I

Pada SP .' - Q,..t 118.87-7437-.5 400 0 198.1283 83.246 109.375 2P10-80 123.701 Aman I

Tribun 7.09 Kritis 0.4375' 118.877 0.338 115.266 437.5 400 130.4373 61.67233 133.718 109.375 P10-105 125.386 Aman

LuarSP 1 110.623 437.5 400 130.437353.93398 152.904 218.750 P10·150 111.249 Aman
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TabeI7.5.b Lanjutan ,
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Pada SP 0-1 117.119 437.5 400 0 195.1983 84.496 109.375 2P10-a0 123.701 Aman

Lantai 1 5.95 Krttis 0.4375 117.119 48.~32 112.098 437.5 400 130.4373 56.39253 146.237 109.375 . P10-105 125.386 Aman

Luar SP 1 105.6L 2 437.5 400 130.4373 45.63302 180.718 218.750 P10-180 105.751 Aman

Pada SP 0-1

30'r68
78.233 437.5 .400 0 130.3883 63.247 109.375 P10-60 82.467 Aman

AS X-5 &
Lantai 2 5.65 78.233AS X-14 Krttis 0.4375 7-4.553 437.5 400 1~0.4373 -6.187516 -1332.797 109.375 P10-105 125.386 Aman

Luar SP 1 63.814 437.5 400 130.4373 -14.07994 -585.706 218.750 P10-210 101.824 Aman

Pada SP 0-1 160.947 437.5 400 0 268.245 122.973 . 109.375 4P10-105 188.496 Aman

Tribun 7.09 Krttis 0.4375 160.947 83.~57 156.148 437.5 400 130.4373 129.8097 127.058 109.375 2P10-105 172.510 Aman

Luar SP 1 149.978 437.5 400 130.4373 119.5265 137.989 218.750 2P10-135 151.566 Aman

Pada SP 0-1 121.145 437.5 400 0 201.9083 81.688 109.375 2P10-a0 123.701 Aman
Lantai 1 5.95 Krttis U.4375 12U45 38.062 115.036 437.5 400 130.4373 61.28929 134.554 109.375 P10·105 125.386 Aman

LuarSP 1 107.151 437.5 400 130.4373 48.19849 171.099 218.750 P10·170 107.368 Aman

ASX-6 &
Pada SP 0-1 88261 437.5 400 0 147.1017 112.122 109.375 2P10-105 94.248 Aman

AS X-13
Lantai 2 5.65 Krttis 0.4375 88.251 41. B05 84.664 437.5 400 130.4373 10.66894 772.963 109.375 P10-105 125.386 Aman

Luar SP 1 80.039 437.5 400 130.4373 2.960533 2785.546 218.750 P10-210 101.824 Aman

Pada SP 0-1

71'r55
144.272 437.5 400 0 240.4533 68.593 109.375 2P10-65 152.247 Aman

Tribun 7.09 Kritis 0.4375 144.272 139.8C5 437.5 400 130.4373 102.5705 160.801 109.375 2P10-105 172.510 Aman

Luar SP 1 134.0E1 437.5 400 130.4373 92.99756 177.353 218.750 2P10-175 134.811 Aman

Pada SP 0-1 184.421 437.5 400 0 307.3683 107.320 109.375 4P10-105 188.496 Aman
Lantai 1 5.95 Krttis 0.4375 184.421 85. j76 177.138 437.5 400 130.4373 164.7932 200.171 109.375 4P10-105 266.758 Aman

Luar SP 1 167.775 437.5 400 130.4373 149.1873 221.110 218.750 4P10-215 170.319 Aman

AS X-7 &
Pada SP 0-1 80.420 437.5 400 0 134.0333 61.527 109.375 P10-60 82.467 Aman

ASX-12
Lantai 2 5.65 Kritis 0.4375 80.42 34. 984 76.902 437.5 400 130.4373 -2.267756 -3636.502 109.375 P10-105 125.386 Aman

Luar SP 1 72.378 437.5 400 130.4373 -9.806915 -840.907 218.750 P10·210 101.824 Aman

Pada SP 0-1 145.124 437.5 400 0 241.8733 68.190 109.375 2P10-65 152.247 Aman
Tribun 7.09 Kritis 0.4375 145.124 70 37 140.512 437.5 400 130.4373 103.7502 158.972 109.375 2P10-105 172.510 Aman

Luar SP 1 134.583 437.5 400 130.4373 93.86835 175.708 218.750 2P10-175 134.811 Aman

ASX-8 &
Pada SP 0-1 149.783 437.5 400 0 249.6383 66.069 109.375 2P10-65 152.247 Aman

AS X-11
Lantai 1 5.95 Kritis 0.4375 149.783 71. 97 144.049 437.5 400 130.4373 109.6439 150.427 109.375 2P10-105 172.510 Aman

Luar SP 1 136.676 437.5 400 130.4373 97.35622 169.413 218.750 2P10-165 138.238 Aman
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Pada SP 0-1 129.219 437.5 400 0 215.365 76.583 109.375 2P10·75 131.947 Aman
Lantai 2 5.65 Kritis 0.4375 129.219 129.597 129.248 437.5 400 130.4373 84.97648 194.094 109.375 2P10·105 172.510 Aman

ASX-8 & Luar SP 1 129.286 437.5 400 130.4373 85.03921 193.951 218.750 2P10·190 130.347 Aman
AS X-11 Pada SP 0-1

129·159;

245.237 437.5 400 0 408.7283 80.706 109.375 4P10-80 247.401 Aman
Tribun 7.09 Kritis 0.4375 245.237 238.103 437.5 400 130.4373 266.4015 123.824 109.375 4P10·105 266.758 Aman

LuarSP 1 I 228.931 437.5 400 130.4373 251.1149 131.361 218.750 4P10·130 230.509 Aman

Pada SP 0-1 ,I 117.845 437.5 400 0 196.4083 83.975 109.375 2P10-80 123.701 Aman
Lantai 1 5.95 Kritis 0.4375 117.845 49·t3~ 112.807 437.5 400 130.4373 57.57471 143.235 109.375 P10·105 125.386 Aman

Luar SP 1 106.330 437.5 400 130.4373 46.77944 176.29 218.750 P10-175 106.537 Aman

Pada SP 0-1 110.765 437.5 400 0 184.6083 89.343 109.375 2P10-85 116.424 Aman
AS X-9 &

Lantai 2 5.65 Kritis 110.765 46. 84- ·05.757 437.5 400 130.4373 45.82356 179.966 109.375 P10-105 125.386 AmanAS X-10 0.4375

Luar SP 1 99.317 437.5 400 130.4373 35.09109 235.008 218.750 P10·210 101.824 Aman

Pada SP 0-1 98.550 437.5 400 0 164.25 100.416 109.375 2P10·100 98.960 Aman
Tribun 7.09 Klitis 0.4375 98.55 34. 03 94.580 437.5 400 130.4373 27.19684 303.223 109.375 P10-105 125.386 Aman

Luar SP 1 89.477 437.5 400 130.4373 18.69073 441.219 . 218.750 P10-210' 101.824 Aman

1

Keterangan TabeI7.5.b: 1

[1] Portal yang ditinjau 1

[2) Balok lanta; 1 sId 3, balok tribun dan balok atap

[3) In =bentang bersih balok 1

[4] Lokasi; SP =daerah sendi plastis

Kritis =daerah sepanjang tinggi efektif balok (d) sampai ujung sendilplastis,

Luar Sp .. daerah di luar sendi plastis sampai ujung balok.

(5) Jarak =jarak penulangan dali ujung ke tengah bentang baIOK.· 1

[6) Vu,b1 = gaya geser pada ujung 1 (dali TabeI7.3.a) 1

[7] VU,b2 = gaya geser pada ujung 2 (dali Tabel 7.3.a)

[8) VU,b terpakai =gaya geser terpakai sesuai lokasi tulangan 1

[9) d =tinggi efektif balok

(10) bw = lebar badim balok

[11) Ve =1/6.fC:"0,5.d.bw (untuk luar send; plastis). Ve =0 (pada sendi jplastis)

.~~-~~ -~-~~~.~.'~'.~~~~.~.~ .

[12) Vs = (Vu,b terpakaifO,6) - Ve

(13) S =(Av.fy.d)Ns, dengan diameteryulangan geser 10 mm (P10)

jika S> Smaks dipakai Smaks

[14] Smaks = d/4 (pada sendi plastis), Smaks = d/2 (Iuar sendi plastis)

[15) Tulangan geser terpakai

(16) VU,b:S (Ve + Vs).0,6 dengan Ve =1/6.fe"0,5.d.bw; Vs = (Av.fy.d)/Sterpakai

fy =240 Mpa, dan fe =20 Mpa

[17) Bila Vu,b :S (Ve + Vs).0,6 maka aman

w
O.
'-0
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TabeI7.6.a Momen Rencana Kolom Portal A

Kolom Lt. Letak h hn ..... ,.' Sejajar SUll'\bu x " .. ".,. 'i ~I:IJ lSUIlIlJU Y u....... ,'~ ~)(: I "IvIU,K-y ,,'

mamen, ,M.~.~; a,K kiri i···.· , ".,' ,: ""i," 1',,'-':1:"

. " '. Mnak,b' ki '1 ki Mnak.b !.,' M6~~j I iM~a~i~, > :i.:;
. .". (m) (m) (kNm) >, (kNm) (m) 1m) (kNm)v:;:';; I m o ' • (kNm) <m
(1)' (2) -[3]" [4) 1[51< ,··;m' TS)i (9] (~OJ-:(11) _ ~m ~ If
K1 1 atas 2.8 2.575 111.777 1.000 266.2873 0.919 0669 266.2873 7 6.5 13,84232 1.000 0 0 0 1550.348 7.522 6.972 928.901 1,503.495

bawah 2.8 2.575 206.3174 1.000 0 0 0 0 0 0 7.380396 1.000 0 0 0 0 0 0 0.000 0.000

K2 1 atas 2.8 2.575 91.239 1.000 266.2873 7 6.5 266.2873 6 5.5 0.192738 1.000 0 0 0 614.79 7.159 6.969 616.979 647.557

bawah 2.8 2.575 155.0789 1.000 0 0 0 0 0 0 0.567555 1.000 0 0 0 0 0 0 0.000 0.000

K3 1 atas 2.8 2,575 69.4156 1.000 266.2873 6 5.5 266.2873 6 5.5 0.8938685 1.000 0 0 0 468.102 7.159 6.969 583.599 527.200

bawah 2.8 2.575 117.6701 1.000 0 0 0 0 0 0 0.849788 1.000 0 0 0 0 0 0 0.000 0.000

K4 1 atas 2.8 2.575 62.5052 1.000 266.2873 6 5.5 266.2873 3 2.5 0.9542826 1.000 0 0 0 541.446 7,159 6.969 625.164 594.841

bawah 2.8 2.575 93.34435 1.000 0 0 0 0 0 0 0,689662 1.000 0 0 0 0 0 0 0.000 0.000

1 am 2.8 2.575 68.1688 0.491 202.891 0.919 L669 202.891 2.885 2.385 14.76096 1.000 160.272 6.23 5.68 160.272 6.04 5.39 248.970 412.508

. K5 bawah 2.8 2.575 186.5283 1.000 0 0 0 139.117 0 0 10.96677 1.000 0 0 0 0 0 0 0.000 0.000

atas 3 2.55 57.6083 1.000 519.128 0.919 L669 519.128 2.885 2.385 5.60454 1.000 234.051 6.915 6,365 394.323 7.531 6.881 1150.459 809.328
2 ,

bawah 3 2.55 70.80228 0.509 202.891 0.919 .669 202.891 2.885 2.385 12.25342 0.454 160.272 6.915 6.365 160.272 7.531 6.881 238.340 170.963

1 atas 2.8 2.575 23.9155 0.265 202.891 2.885 .385 202.891 2.31 1.81 7.897226 0.325 234.051 6.898 6.348 234.051 6.686 6.036 140.570 173.975

bawah 2.8 2.575 50.51379 1.000 0 0 0 0 0 0 6.288603 1.000 0 0 0 0 0 0 0.000 0.000
KlS

atas 3 2.55 83.2721 1.000 519.128 2.885 .385 519.128 2.31 1.81 11.87086 1.000 380.528 7.522 6.972 540.8 8.06 7.41 1182.658 1,030.788
2

bawah 3 2.55 66.22717 0.735 202.891 2.885 .385 202.891 2.31 1.81 16.38943 0.675 234.051 7.522 6,972 234.051 8.06 7.41 358.726 330.458

1 atas 2.8 2.575 34.8985 0.389 202.891 2.31 1.81 202.891 7 6.5 7.987301 0.408 234.051 6.5 5.95 234.051 6.3 5.65 197.978 216.661

K7 bawah 2.8 2.575 99.76875 1.000 0 0 0 0 0 0 5.330176 1.000 0 0 0 0 0 0 0.000 0,000

2 atas 3 255 65.1869 1.000 519,128 2.31 1.81 519.128 7 6.5 9.647332 1.000 307.395 7.159 6.609 541.446 7.742 7.092 1114.739 959.828

bawah 3 255 54.80968 0.611 202.891 2.31 1.81 202.891 7 6.5 11.58854 0.592 234.051 7.159 6.609 234.051 7.742 7.092 286.347 287.182

1 atas 2.8 2.575 32.8762 0.504 202.891 7 6.5 202,891 6 5.5 7.987301 0,584 307.395 6.5 5.95 307.395 6.3 5.65 260.733 381.169

K8 bawah 2.8 2,575 95.07059 1.000 0 0 0 a 0 0 5.330176 1.000 0 0 0 0 0 0 0.000 0.000

2 atas 3 2.55 40.0421 1.000 519.128 7 6.5 519.128 6 5.5 3.262864 1.000 307.395 7.159 6.609 614.79 7.742 7.092 1061.046 997.910

bawah 3 2.55 32.4063 0.496 202.891 7 6.5 202.891 6 5.5 5.679675 0.416 307.395 7.159 6.609 307.395 7.742 7.092 236,433 247.421

:... ... ,-."--~,. -- -". -,.--...... ;

-- _. - -- ----~-----------
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I

(m)

···I1Pl!\_ -~[1]·lrI2ll[3] [4]; .'bi?;_~

atas 2.8 2.575 20.4309 0.415 202.891 6 ~.5 202.891 6 5.5 2.184788 0.395 234.051 6.5 5.95 234.051 6.3 5.65 199.825 206.38284

bawah 2.8 2.575 79.3458 1.000 0 0 0 0 0 0 1.021369 1.000 0 0 0 0 0 0 0.000 0.000
K9

2 I atas 2.289248 468.102 7.742 7.092 1012.990 821.3433 2.55 36.517 1.000 519.128 6 ~.5 519.128 6 5.5 1.000 234.051 7.159 6.609

bawah 3 2.55 28.74214 0.585 202.891 6 ~.5 202.891 6 5.5 3.347674 0.605 234.051 7.159 6.609 234.051 7.742 7.092 258.829 288.851

atas 2.8 2.575 25.7686 0.452 202.891 6 ~.5 202.891 3 2.5 0.9643188 0.456 234.051 6.5 5.95 234.051 6.3 5.65 225.672 240.986

bawah 2.8 2.575 68.3649 1.000 0 0 0 0 0 0 0.380527 1.000 0 0 0 0 0 0 0.000 0.000
K10

2 I atas 3 2.55 39.0366 1.000 519.128 6 ~.5 519.128 3 2.5 0.299769 1.000 307.395 7.159 6.609 467.667 7.742 7.092 1072.731 892.715

bawah 3 2.55 31.18147 0.548 202.891 6 p.5 202.891 3 2.5 1.148335 0.544 234.051 7.159 6.609 234.051 7.742 7.092 251.464 262.155

atas 2.8 2.575 28.4877 0.455 202.891 3 p.5 202.891 3 2.5 0.1421716 0.118 0 0 0 234.051 6.3 5.65 206.767 38.620

bawah 2.8 2.575 66.84476 1.090 0 0 0 0 0 0 1.95E-02 1.000 0 0 0 0 0 0 0.000 0.000
K11

2 I atas 3 2.55 43.282 1.000 519.128 3 p.5 519.128 3 2.5 0.77227 1.000 0 0 0 394.323 7.742 7.092 1022.691 598.150

bawah 3 2.55 34.17785 0.545 202.891 3 .5 202.891 3 2.5 1.063647 0.882 0 0 0 234.051 7.742 7.092 228.615 263.462

atas 2.8 2.45 233.7666 0.643 233.964 0.919 0669 233.964 5.827 5.327 16.44185 0.887 160.272 6.039 5.689 0 0 0 309.303 233.285

bawah 2.8 2.45 38.3364 1.000 0 0 0 0 0 0 10.78961 1.000 0 0 0 0 0 0 0.000 0.000

2
atas 3 2.3 49.95686 0.105 233.964 0.919 0669 233.964 5.827 5.327 20.8613 0.635 160.272 6.039 5.689 0 0 0 57.789 190.214

K12 I bawah 3 2.3 129.832 0.357 233.964 0.919 0669 233.964 5.827 5.327 2.084434 0.113 160.272 6.039 5.689 0 0 0 195.670 33.687

3
atas 4.5 3.8 67.1439 0.539 346.468 0.919 0.~69 346.468 5.827 5.327 9.253029 0.550 234.051 7.531 7.181 0 0 0 480.312 265.265

bawah 4.5 3.8 423.7525 0.895 233.964 0.919 0.~69 233.964 5.827 5.327 11.97597 0.365 160.272 7.531 7.181 0 0 0 539.393 119.557

atap I atas 2.4 1.85 528.0381 1.000 121.022 0.919 0.~69 121.022 5.827 5.327 1.545114 1.000 0 0 0 0 0 0 201.419 60.426

bawah 2.4 1.85 57.5424 0.461 346.468 0.919 0.S69 346.468 5.827 5.327 7.565022 0.450 234.051 0 0 0 0 0 266.114 77.813

atas 2.8 2.45 96.13036 0.810 233.964 5.827 5.~27 233.964 4.55 4.05 10.82884 0.795 234.051 6.686 6.336 0 <> 0 367.526 245.040
bawah 2.8 2.45 31.4757 1.000 0 0 0 0 0 0 4.348018 1.000 0 0 0 0 b 0 0.000 0.000

2
atas 3 2.3 59.01274 0.273 233.964 5.827 5.327 233.964 4.55 4.05 17.67244 0.408 160.272 6.686 6.336 0 b 0 135.790 115.551

K13 I bawah 3 2.3 22.5955 0.190 233.964 5.827 5.327 233.964 4.55 4.05 2.793353 0.205 234.051 6.686 6.336 0 0 0 98.399 71.998
I

122.7445
3 atas 4.5 3.8 0,914 346.468 5.827 5.327 346.468 4.55 4.05 16.01243 0.870 380.528 8.06 7.71 0 0 0 779.350 524.788 I ~

bawah 4.5 3.8 156.83 0.727 233.964 5.827 5.327 233.964 4.55 4.05 25.64269 0.592 160.272 8.06 7.71 0 0 0 397.150 183.777 ..-

atap I atas 2.4 1.85 32.7351 1.000 121.022 5.827 5.~27 . 121.022 4.55 4.05 14.41886 1.000 0 0 0 0 0 0 180.993 54.298
bawah 2.4 1.85 11.5304 0.086 346.468 5.827 5.~27 346.468 4.55 4.05 2.401351 0.130 380.528 0 0 0 0 0 44.495 20.272--,

I •
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Tabel 7.6.a Lanjutan
KolomlLt 1Letak I h



TabeI7.6.a Lanjutan
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(Ii)

[4]

atas 12.8 28.9121 0.292 233.964 4.55 233.964 7 6.5 8.903308 6.3 I5.95 1 0 I 0" 0 I 131.834 I 172.528
bawah 2.8 92.6776 1.000 0 0 0 0 0 9.73419 0 0 0 0 0 0.000 0.000

momen

.. [1] 1[21113]

KolorrilLt'lletak

2

3

atas 3 2.3 42.9976 0.289 233.964 4.55 '4.05 233.964 7 6.5 0.420885 0.038 234.051 6.3 5.95 0 0 0 148.695 13.391
K14 I I bawah 3 2.3 70.01138 0.708 233.964 4.55 4.05 233.964 7 6.5 6.990044 0.440 234.051 6.3 5.95 0 0 0 363.628 154.288

I atas 4.5 3.8 126.355 0.840 346.468 4.55 4.05 346.468 7 6.5 14.77696 0.467 307.395 7.742 7.392 0 0 0 692.916 247.058

bawah 4.5 3.8 105.5738 0.711 233.961. 4.55 14.05 233.964 7 6.5 10.60485 0.962 234.051 7.742 7.392 0 0 0 401.586 369.163

ta atasI2.411.85115.037411.0001121.02214.55114.051121.0221 716.514.80140711.0001 0 1 0 1 0 I 0 10101179.610153.883
a p I bawah 2.4 1.85 24.0978 0.160 346.468 4.55 14.05 346.468 7 6.5 16.85975 0.533 307.395 0 0 0 0 0 82.358 82.207

atas 12.812.451 21.451 \ 0.~53\233.9641 7 116.5 I233.964 1 6 \ 5.5 \8.90330810.6901307.3951 6.3 I5.95 I 0 1 0 I 0 I 117.301 1 252.193
bawah 2.8 2.45 86.91556 1.000 0 0 0 0 0 0 9.73419 1.000 0 0 0 0 0 0 0.000 0.000

3

2 atas 3 2.3 39.7623 0.337 233.964 7 \6.5 233.964 6 5.5 0.4399697 0.069 307.395 6.3 5.95 0 0 0 177.509 28.935

K15 I I bawah 3 2.3 63.23305 0.747 233.964 7 6.5 233.964 6 5.5 4.006814 0.310 307.395 6.3 5.95 0 0 0 393.858 129.278

alas 4.5 3.8 93.6904 0.870 346.468 7 1

16
.5 346.468 6 5.5 8.447604 0.489 307.395 7.742 7.392 0 0 0 708.651 257.185

bawah 4.5 3.8 78.39172 0.663 233.964 7 6.5 233.964 6 5.5 5.893738 0.931 307.395 7.742 7.392 0 0 0 384.789 423.772

atas 12.411.85115.611411.0001121.0221 7 116.5 1121.0221 6 I 5.5 12.26492411.0001 0 \ 0 1 0 I 0 I 0 1 0 I 176.953 1 53.086
atap I bawah 2.4 1.85 13.9591 0.130 346.468 7 16.5 346.468 6 5.5 8.81936 0.511 307.395 0 0 0 0 0 65.690 77.625

atas 12.812.451 21.451 I 0.2481233.9641 6 115.5 1 233.964\ 6 I 5.5 12.67236310.5331234.051 1 6.3 \ 5.95 1 0 \ 0 I 0 I 110.958 1 163.750
bawah 2.8 2.45 86.91556 1.000 0 0 0 0 0 0 2.861408 1.000 0 0 0 0 0 0 0.000 0.000

2

3

alas 3 2.3 45.8437 0.390 233.964 6 15.5 233.964 6 5.5 0.1891872 0.048 234.051 6.3 5.95 0 0 0 198.941 16.928

K16 I I bawah 3 2.3 65.10941 0.752 233.964 615.5 233.964 6 5.5 2.337538 0.467 234.051 6.3 5.95 0 0 0 383.618 163.150 I

atas 4.5 3.8 84.0781 0.996 346.468 6 1,5.5 346.468 6 5.5 5.194965 0.543 234.051 7.742 7.392 0 0 0 793.231 246.117

bawah 4.5 3.8 71.68125 0.610 233.964 6 15.5 233.964 6 5.5 3.71863 0.952 234.051 7.742 7.392 0 0 0 342.150 364.043

atas 12.41 1.85119.117311.0001121.0221 6 I ~.51121.0221 615.511.19471111.0001 0 1 0 1 0 I 0 10101178.095\53.428
atap I bawah 2.4 1.85 0.37325 0.004 346.468 6 5.5 346.468 6 5.5 4.373106 0.457 234.051 0 0 0 0 0 2.253 69.910 W

N
i.



Keterangan Tabel7.6.a :

[1) Kolom yg ditinjau

[2] Tingkat lantai pada kolom yang ditinjau

[3] Letak momen pada kolom atas dan bawah

[4] h =linggi kolom dan litik pertemuan ke titik pertemuan
[5) hn = tinggi bersih kolom

[6] ME,k =momen kolom akibat gempa sejajar sb-x

[7] a,k atas = (ME,k It i+1atas )/(ME,k It i+1atas + ME,k It i bawah)

a,k bawah =(ME,k Iti bawah)/(ME,k Iti+1atas + ME,k Iti bawah)

( faktor disbibusi momen dari kolom yang ditinjau sejajar sb-x )

[8) Mnak,b-x kiri = momen nominal aldual balok sebelah kiri kolom sejajar sumbu x

[9) I ki =bentang balok dan as ke as kin kolom sejajar sumbu x

[10) In,ki = bentang bersih balok kin kolom sejajar sumbu x

[11) Mnak,b-x kanan = momen nominal aldual balok sebelah kanan koklm sejajar sumbu x

[12) I ka = bentang balok dari as ke as kanan kolom sejajar sumbu x

[13) In,ka = bentang bersih balok kanan kolem sejajar sumbu x

[14] ME,k =momen kolom akibat gempa sejajar Sb-y

[15] a,k atas =(ME,k It i+1 atas)/(ME,k It i+1 atas + ME,k It i bawah)

a,k bawah =(ME,k It i bawah )/(ME,k It i+1atas + ME,k It i bawah)

( faktor alSlribusi memen dan kolem yang ditinjau sejajar sb-y )

[16] Mnak,b-y kiri = momen nominal aldual balok sebelah kin kolom sejajar sumbu y

[17] I ki =bentang balok dari as ke as kiri kolom sejajar sumbu y

[18] In,ki =bentang bersih balok kiri kolom sejajar sumbu y

[19] Mnak,b-y kanan =momen nominal aldual balok sebelah kanan kolom sejajar sumbu y

[20] I ka =bentang balok dan as ke as kanan kolom sejajar sumbu y

[21] In,ka = bentang bersih balok kanan kolom sejajar sumbu y

[22] Mu,k-x =hnlh .0.7.1,25.wd.a [I kixlln kix . Mnak ki,bx + I kaxlln kax. Mnak ka.bx+O,3(1 kiylln kiy. Mnak ki,by + I kayl In kay. Mnak ka,by)]

(momen rencana kolom sejajar sumbu x) dengan wd =1 untuk lantai 1 dan lantai atas, wd =1,3 untuk lantai 2,3

[23) MU,k-y =hnlh.O,7.1.25.wd. a [I kiylln kiy. Mnak ki,by + I kay I In kay. Mnak ka,by+O,3(1 kixlln kix . Mnak ki,bx + I kaxlln kax . Mnak ka,bx)]

(momen rencana kolom sejajar sumbu y) dengan wd = 1 untuk Iantai 1 dan lantai atas, wd =1,3 untuk lantai 2,3
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labef 7.6.b Momen Rencana Kolom Portal B

~f[) U.J![m!!l.)D~~~~~~~~·~i:',i~~~~"];k[~
K1

IQ I 1 I atas 12.812.5751 82.836 11.0001202.891 I 7 II 6.5 1202.891 I 6 / 5.5 / 5.200 /1.000/ 0 I 0 I 0 1 614.79 17.15916.9691 506.389 1 614.380
bawah 2.8 2.575 109.3507 1.000 0 0 0 0 0 0 7.354181 1.000 0 0 0 0 0 0 0.000 0.000

K3 J 1 J IDs /28/2.575 1 52.059 /1.000 1202.891 / 6 1/ 5.5 /202.891 / 3 / 2.5 / 2.085 11.000 / 0 I 0 1 0 I 541.44617.15916.9691 508.295 1 559.780
bawah 28 2.575 83.55364 1.000 0 0 0 0 0 0 4.2944 1.000 0 0 0 0 0 0 0.000 0.000

tee I 1 I atas 1 2.8 1 2.575 1 37.798 11.0001202.891 I 3 II 2.5 1202.891 1 6 I 5.5 I 1.917 11.000 1 0 I 0 I 0 1467.66717.15916.9691 489.998 I 498.793
bawah 2.8 2.575 64.27597 1.000 0 0 0 0 0 0 2.075158 1.000 0 0 0 0 0 0 0.000 0.000 !'

I
I

3 1 2.551 40.139 /1.0001266.301 I 0.91911 0.6691266.301 /2.88512.3851 2.479917/1.0001234.05116.91516.365/394.323/7.531 / 5.39 I 691.326 / 752.388
3 2.55 41.59195 0.551 139.117 0.919 0.669 139.117 2.885 2.385 14.694 0.698 160.272 6.915 6.365 320.544 7.531 5.39 223.665 378.630

bawah

atas

bawah
2

1 I etas 12.8/2.575/ 33.920 /0.449/139.117/0.9191/0.669/139.117 J 2.885/2.385/ 6.371 11.000/160.272/6.23) 5.681160.272' 6.0415.391168.445 1 372.737
2.8 2.575 112.7691 1.0000 0 0 0 0 0 14.094 1.000 0 0 0 0 0 0 0.000 0.000K5

atas

2

2.8 2.575 28.518 0.456 139.117 2.885 2.385 139.117 2.31 1.81 0.520 0.042 234.051 6.898 6.348 234.051 6.686 6.036 183.299 20.710

K6 I I bawah 2.8 2.575 64.19022 1.000 0 0 0 0 0 0 7.941843 1.000 0 0 0 0 0 0 0.000 0.000

I atas 3 2.55 44.793 1.000 266.301 2.885 2.385 266.301 2.31 1.81 4.086083 1.000 380.528 7.522 6.972 540.8 8.06 7.41 715.212 890.554

bawah 3 2.55 34.06693 0.544139.117 2.&35 2.385 139.117 2.31 1.81 11.964 0.958160.2727.5226.972 320.544 8.06 7.41 203.357 445.697

K7

2

atas /2.812.5751 27.174 '10.466'/139.1171 2.31 1/1.81 1139.1171' 7 'I 6.5 I 7.597 10.7531234.0511 6.5 I 5.951234.051 I 6.3 I 5.65/180.820 I 372.545
bawah 2.8 2.575 61.0735 1.000 0 0 0 0 0 0 9.59397 1.000 0 0 0 0 0 0 0.000 0.000

atas / 3 / 2.55/' 40.010 /1.000/266.301 I 2.311/1.81 1266.301 I 7 I 6.5 I 1.17289 /1.0001307.395/7.159/6.609/541.446/7.742/7.092/ 672.249 I 827.082
bawah 3 2.55 31.15878 0.534 139.117 2.31 1.81 139.117 7 6.5 2.493 0.247 160.272 7.159 6.609 320.544 7.742 7.092 192.451 114.241

K8

1

2

atas 12.812.5751 21.291 10.4671139.117/ 7 1/ 6.5 /139.117/ 6 / 5.5 / 4.202 /0.732/307.395/ 6.5 I 5.95 1307.395/ 6.3 / 5.65 I 189.890 I 453.022
bawah 2.8 2.575 54.75865 1.000 0 0 0 0 0 0 6.163965 1.000 0 0 0 0 0 0 0.000 0.000

atas /3/2.55/ 31.959 /1.000/266.3011 -: II 6.51266.301/ 6 I 5.51 0.159895611.0001307.395/7.15916.6091614.7917.74217.092I 653.4071875.61~
bawah 3 2.55 24.28582 0.533 139.117 '1 I 6.5 139.117 6 5.5 1.538 0.268 160.272 7.159 6.609 320.544 7.742 7.092 181.765 122.364-'

\'



TabeI7.6.b Lanjutan

(m)
11] J[2]1t31'14]:

atas 2.8 2.575 17.32653 0.469 139.117 6 5.5 139.117 3 2.5 2.276387 0.660 234.051 6.5 5.95 234.051 6.3 5.65 178.876 325.228

bawah 2.8 2.575 50.01011 1.000 0 0 0 0 0 0 3.857987 1.000 0 0 0 0 0 0 0.000 0.000
K9

2 r atas 0.399933 7.159 6.609 467.667 7.742 7.092 641.948 763.4803 2.55 26.14409 1.000 266.301 6 5.5 266.301 3 2.5 1.000 307.395

bawah 3 2.55 19.59619 0.531 139.117 6 5.5 139.117 3 2.5 1.172126 0.340 160.272 7.159 6.609 320.544 7.742 7.092 187.800 156.517

atas 2.8 2.575 13.05041 0.467 139.117 3 2.5 139.117 3 2.5 0.8165644 0.872 160.272 6.5 5.95 0 0 0 145.209 193.102

K10 J bawah 2.8 2.575 44.53479 1.000 0 C 0 0 0 0 1.507671 1.000 0 0 0 0 0 0 0.000 0.000

2 r atas 3 2.55 21.04413 1.000 266.301 3 2.5 266.301 3 2.5 0.3982629 1.000 307.395 7.159 6.609 0 0 0 549.643 390.255

bawah 3 2.55 14.89454 0.533 139.117 3 2.5 139.117 3 2.5 0.1200496 0.128 160.272 7.159 6.609 0 0 0 153.002 26.099

atas 2.8 2.45 17.13306 0.156 233.964 3 2.5 233.964 3 2.5 3.877049 0.133 160.272 6.3 5.65 0 0 0 167.651 35.224

bawah 2.8 2.45 156.1077 1.000 0 0 0 0 0 0 9.932476 1.000 0 0 0 0 0 0 0.000 0.000

2 I atas' 3 2.3 75.25179 0.704 233.964 3 2.5 233.964 3 2.5 6.746276 0.457 160.272 7.742 7.092 0 0 0 289.910 105.167

K11 I bawah 3 2.3 30.99613 0.644 233.964 3 2.5 233.964 3 2.5 25.37893 0.867 160.272 7.742 7.092 0 0 0 265.267 199.845

3 I atas 4.5 3.8 189.3051 0.432 311.822 0.919 0.669 311.822 5.827 5.327 16.89647 0.579 234.051 7.531 7.181 0 0 0 349.647 265.022

bawah 4.5 3.8 31.66308 0.296 233.964 0.919 0.669 233.964 5.827 5.327 8.031864 0.543 160.272 7.531 7.181 0 0 0 178.575 178.168

atap I atas 2.4 1.85 27.91066 1.000 121.022 0.919 0.669 121.022 5.827 5.327 1.594427 1.000 0 0 0 0 0 0 201.419 60.426

bawah 2.4 1.85 249.146 0.568 311.822 0.919 0.669 311.822 5.827 5.327 12.27162 0.421 0 0 0 0 0 0 294.900 65.502

atas 2.8 2.45 24.56463 0.388 233.964 0.919 0.669 233.964 5.827 5.327 6.699965 0.249 160.272 6.039 5.689 0 0 0 186.783 65.469
bawah 2.8 2.45 70.11725 1.000 0 0 0 0 0 0 4.743261 1.000 0 0 0 0 0 0 0.000 0.000

2 atas 3 2.3 22.88906 0.258 233.964 0.919 0.669 233.964 5.827 5.327 11.60629 0.559 160.272 6.039 5.689 0 0 0 141.337 167.503

K12 I
bawah 3 2.3 38.70524 0.612 233.964 0.919 0.569 233.964 5.827 5.327 20.20079 0.751 160.272 6.039 5.689 0 0 0 335.226 224.839

atas ~.5 3.8 90.36086 0.773 311.822 0.919 0.569 311.822 5.827 5.327 17.86187 0.539 234.051 7.531 7.181 0 0 0 626.343 246.7583
k.5bawah 3.8 65.85474 0.742 233.964 0.919 0.669 233.964 5.827 5.327 9.139861 0.441 160.272 7.531 7.181 0 0 0 447.460 144.422

atap I atas 2.4 1.85 3.995464 1.000 121.022 0.919 0.669 121.022 5.827 5.327 2.048277 1.000 0 0 0 0 0 0 201.419 60.426
bawah 2.4 1.85 26.46984 0.227 311.822 0.919 0.669 311.822 5.827 5.327 15.25499 0.461 0 0 0 0 0 0 117.581 71.718

~

VI



1 I atas 12.812.451 28.38971 10.3551233.96415.82715.3271233.9641 4.55 I 4.05 11.68410910.1931234.05116.68616.3361 0 I 0 I 0 I 161.075 I 59.428
bawah 2.8 2.45 69.22192 1.000 0 0 0 0 0 0 1.574712 1.000 0 0 0 0 0 0 0.000 0.000

label 7.6.b Lanjutan

2 atas ~ 2.3 41.68896 0.429 233.964 5.827 5.327 233.964 4.55 4.05 5.562413 0.628 160.272 6.686 6.336 0 0 0 213.241 177.955

K13 I bawah 3 2.3 51.61325 0.645 233.964 5.827 5.327 233.964 4.55 4.05 7.051306 0.807 160.272 6.686 6.336 0 0 0 320.416 228.614

3 alas 4.5 3.8 76.85547 0.839 311.822 5.827 5.327 311.822 4.55 4.05 10.02242 0.436 380.528 8.06 7.71 0 0 0 653.743 253.185

bawah 4.5 3.8 62.67138 1.000 233.964 5.827 5.327 233.964 4.55 4.05 5.287257 1.000 160.272 8.06 7.71 0 0 0 546.592 310.432

atapi alas 12.411.8517.819001 11.0001121.02215.82715.3271121.02214.5514.0515.15883411.0001 0 I 0 1 0 I 0 I 0 I 0 1180.9931 54.298
bawah 2.4 1.85 14.69838 0.161 311.822 5.827 5.327 311.822 4.55 4.05 12.99065 0.564 0 0 0 0 0 0 74.868 78.973

1 I atas 1 2.8 1 2.45 1 27.014631 0~3451233.9641 4.55\ 4.05 1233.9641 7 I 6.5 I 0.262420910.0491234.0511 6.3 I 5.95 1 0 I 0 I 0 I 155.425 I 14.942
bawah 2.8 2.45 66.71481 1.000 0 0 0 0 0 0 2.023894 1.000 0 0 0 0 0 0 0.000 0.000

2 atas 3 2.3 42.58869 0.435 233.964 4.55 4.05 233.964 7 6.5 4.039336 0.551 234.051 6.3 5.95 0 0 0 223.288 193.331

K14 bawah 3 2.3 51.38677 0.655 233.964 4.55 4.05 233.964 7 6.5 5.146567 0.951 160.272 6.3 5.95 0 0 0 323.360 268.965

I 3 atas 4.5 3.8 66.21671 0.895 311.822 4.55 4.05 311.822 7 6.5 6.365966 0.427 307.395 7.742 7.392 0 0 0 672.758 216.668

bawah 4.5 3.8 55.40912 0.565 233.964 4.55 4.05 233.964 7 6.5 3.290159 0.449 160.272 7.742 7.392 0 0 0 306.948 138.973

atapi atas 1 2.4 11.85 1 9.78069211.0001121.0221 4.551 4.051121.0221 7 I 6.5 I 3.511391 11.000 1 0 1 0 I 0 I 0 1 0 1 0 I 179.610 1 53.883
bawah 2.4 1.85 7.78355 0.105 311.822 4.55 4.05 311.822 7 6.5 8.529398 0.573 0 0 0 0 0 0 48.676 79.499

1 I atas 1 2.8 1 2.45\ 21.99985 I 0.3261233.964/ 7 I 6.5 \233.964\ 6 / 5.5 I 0.10851031 0.032\307.395 1 6.3 I 5.95 I 0 \ 0 I 0 I 151.063 I 11.583
bawah 2.8 2.45 62.78272 1.000 0 0 0 0 0 0 1.63836 1.000 0 0 0 0 0 0 0.000 0.000

2 atas 3 2.3 36.82547 0.439 233.964 7 6.5 233.964 6 5.5 2.555597 0.603 307.395 6.3 5.95 0 0 0 231.788 251.163

K15 I bawah 3 2.3 45.44017 0.674 233.964 7 6.5 233.964 6 5.5 3.317195 0.968 160.272 6.3 5.95 0 0 0 327.941 271.796

3 ata~ 4.5 3.8 56.97652 0.933 311.822 7 6.5 311.822 6 5.5 3.330365 0.362 307.395 7.742 7.392 0 0 0 692.586 182.478

bawa'h 4.5 3.8 46.9765 0.561 233.964 7 6.5 233.964 6 5.5 1.682707 0.397 160.272 7.742 7.392 0 0 0 300.217 122.044

t I at<cl 12.411.85110.5289911.0001121.0221 7 I 6.5 112~.0221 6 I 5.5 11.80919 1 1.0001 0 I 0 1 0 I 0 I 0 I 0 1176.953 I 53.086
aap bawah 2.4 1.85 4.072427 0.067 311.822 7 6.5 31i.822 6 5.5 5.868859 0.638 0 0 0 0 0 0 30.414 87.262

w
.......
0'1

.



, I'
• hlanjutan

'-1,l1li" 2.45 16,5678 0.298 233.964 6 233.964 5.5 6.36E-02 0.068 234.051 6.3 5.95 0 0
. 2.45 58.24402 1.000 0 0 0 0 0.4685613 1.000 0 0 0 0 0

133.635

0.000

20.861

0.000

1-

ZI --I 3 1 2.3 I 31.03601 10.4431233.9641 6 11 5.5 1233.9641 6 I 5.5 I0.617953310.5021234.051 I 6.3 I 5.95 I 0 I 0 I 0
,.... 3 2.3 38.94309 0.702 233.964 6 5.5 233.964 6 5.5 0.8725956 0.932 160.272 6.3 5.95 0 0 0

3' l1li .1 4.5 1 3.8 I 48.05381 I0.979\311.8221 6 II 5.5 1311.8221 6 I 5.5 11.355647 I0.5241234.051 17.74217.3921 0 I 0 I 0
~ 4.5 3.8 39.07595 0.557 233.964 6 I 5.5 233.964 6 5.5 0.6136969 0.498 160.272 7.742 7.392 0 0 0

~ --12.411.85110.6369411.0001121.0221 6 115.5 1121.0221 6 I 5.5 I0.465037411.000I 0 I 0 I 0 I 0 I 0 I 0
l -..... 2.4 1.85 1.031385 0.021 311.822 6 5.5 311.822 6 5.5 1.229385 0.476 0 0 0 0 0 0

225.761

343.451

708.927

300.239

178.095

9.642

175.439

262.411

226.296

153.637

53.428

65.469

\.;J
......
......:J

.
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Ketltrat1gan Tabel 7.6.b :

[11 Kolom yg ditinjau

121 Tngkat lantai pada kolom yang ditinjau

PI Letak momen pada kolom atas dan bawah
(4) h .. tinggi kolom dari titik pertemuan ke titik pertemuan

[5] hn = tinggi bersih kolom

[6] ME,k = momen kolom akibat gempa sejajar sb-x

(7] a,k atas =(ME,k" i+1atas )/(ME,k It i+1atas + ME,k It i bawah)

a,k bawah = (ME,k" i bawah )/(ME,k It i+1atas + ME,k It i bawah)

( faktor distribusi momen dari kolom yarig-ditinfau-sejaJarsb~x )

[8] Mnak,b-x kiri = momen nominal aldual balok sebelah kiri kolom sejajar sumbu x
[9] I ki = bentang balok dari as ke as kiri kolom sejajar sumbu x

[10] In,ki =bentang bersih balok kiri kolom sejajar sumbu x

[11] Mnak,b-x kanan =momen nominal aldual balok sebelah kanan kolor sejajar sumbu x

[12] I ka =bentang balok dari as ke as kanan kolom sejajar sumbu x

[13] In,ka = bentang bersih balok kanan kolom sejajar sumbu x

[14] ME,k = momen kolom akibat gempa sejajar sb-y

[15] a,k atas =(ME,k It i+1 atas)/(ME,k It i+1 atas + ME,k It i bawah)

a,k bawah = (ME,k It i bawah )/(ME,k It i+1atas + ME,k It i bawah)

( faktor dislJibusi momen dari kolom yang ditinjau sejajar sb-y )

[16] Mnak,b-y kiri = momen nominal aldual balok sebelah kiri kolom sejajar sumbl' y

[17] I ki = bentang balok dari as ke as kiri kolom sejajar sumbu y

[18] In,ki =bentang berSlll balok kiri kolom sejajar sumbu y

[19] Mnak,b-y kanan =momen nominal aldual balok sebelah kanan kolor!n sejajar sumbu y
[20] I ka = bentang balok dari as ke as kanan kolom sejajar sumbu y

[21] In,ka = bentang berSlll balok kanan k<il~m sejajar sumbu y

[22] Mu,k-x =hn '.h..0,7.1,25.wd.a [I kix lIn kix. Mn.ak ki,bx + I kax lIn ,l(~X . Mnak ka,bx+o.. ,3(1 kiy/ln kiy. Mnak ki,by + I kay/In kay. Mnak ka,b'i)]

(mo~en rencana kolom sejajar sumbu x) dengan wd =1 untuk lantai 1 dan lartai atas, wd =1,3 untuk lantai 2,3

[23] Mu,k-y =hnlh.O,7.1,25.wd. a (I kiylln kiy. Mnak ki,by + I kay I In k y. Mnak ka,by+O,3(1 kixlln kix . Mnak ki,bx + I kaxlln kax. Mnak ka,bx))

(momen rencana kolom sejajar sumbu y) dengan wd = 1 untuk lantai 1 dan lartai atas, wd = 1,3 untuk lantai 2,3

VJ00
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TabeI7.7.a Momen Maksimum Kolom Portal A

Korom Lt Letak Sejajar sumbu x Sejajar sumbu y Gempa kiri Gempa kanan

momen MD,kx ML,kx. ME/(j,kx ME!',a,kx MD,ky ML,ky MEki,ky ·'!1fka,kY .•.•.•. MU,kx1 MU,ky1 I. MU,kx2 MU,ky2

.. (kNm) . .. > (kNm) . (kNm) (kfl m) (kNm) (kNm) (kNm) >(kNm) (kNm) (kNm) I·· (kNm) ...• (kNm)

(11 [2] [3] [4]> [5] ( 5] [ ) (8) (9] [10) •... [11] [12] [13] [14] [15]

K1
atas 30.28852 29.65755 -111.7767 20.9 ~587 30.28852 29.65755 13.84232 -17.9447 -389.077 -19.758 128.390 13.993

1
bawah -S.530862 -10.07731 206.3174 -36.06014 -8.530862 -10.07731 -7.380396 14.32445 837.695 209.424 -152.942 -4.812

K2 1
atas -25.77954 -33.47612 -91.23895 22.6 P85? -25.77954 -33.47612 -0.1927381 -2.038852 -445.665 -177.989 30.169 -42.295

bawah 14.66796 17.04746 155.J789 -39.8~176 14.66796 17.04746 -0.5675545 4.92472 683.917 226.317 -127.745 3.810

K3 1
atas 3.709008 16.93886 ~9.41559 26.8 198 3.709008 16.93886 0.8938685 -2.559601 -268.739 -62.029 131.065 44.713

bawah -0.25295 -6.73938 117.6701 -45.9 948 -0.25295 -6.73938 -0.8497882 3.723159 485.802 137.353 -195.765 -49.639

K4 1
atas -40.63621 -32.90585 -62.50516 37.9 895 -40.63621 -32.90585 0.9542826 -2.078046 -338.538 -151.968 79.758 -38.068

bawah 19.13381 15.43396 93.34435 -57.3 612 19.13~81 15.43396 -0.6896621 2.234837 427.473 151.013 -201.742 -26.574

1
atas 5.02251 0.5019844 -68.16884 23.9 747 5.02251 0.5019844 14.76096 -18.10053 -261.910 -18.096 83.447 -40.085

K5
bawah 0.155572 1.234165 186.5283 -50.5 915 0.155572 1.234165 -10.96677 19.92302 771.060 190.424 -185.618 21.482

2
etas -37.88049 -23.89318 -57.60832 12.8 045 -37.e8049 -23.89318 -5.60454 1.469925 -313.879 ·160.988 -8.954 -42.472

bawah 15.8007 12.59168 70.80228 -3.62 484 15.8007 12.59168 12.25342 -8.959399 342.621 170.487 3.300 -12.384

etas -4.948225 ~0.4514508 -23.91554 68.1 867 -4.948225 -0.4514508 7.897226 -8.78694 -96.164 -2.635 269.567 43.318
1

K5 bawah -0.1746895 -1.25304~ 50.5-379 -186. 293 -0.1746395 -1.253045 ;-6.288603 12.81255 202.735 35.736 -768.778 -182.713

2
atas -39.19076 1.469925 -S3.27213 31.2" 383 -39.19076 1.469925 -11.87086 3.331262 -404.307 -194.387 95.815 13.752

bawah 22.33227 -8.959399 66.22717 -23.6 971 22.33227 -8.959399 16.38943 -8.571689 312.846 166.323 -96.046 -51.746

1
etas 6.742098 3.100746 -34.89845 23.3 334 6.742098 3.100746 7.987301 -9.055411 -126.175 -0.090 96.799 1.665

K7
bawah -3.977154 -2.136737 99.76875 -52.1 188 -3.9n154 -2.136737 -5.330176 11.43122 405.893 96.902 -210.928 -24.082

2
atas 111.0251 12.87045 -65.18686 27.7 85 111.0251 12.87045 -9.647332 2.665958 -155.850 7.436 249.867 176.213

bawah -~.7106 -3.624484 54.80968 -21.3~69 -54.7106 -3.624484 11.58854 -5.09744 183.550 56.480 -157.248 -109.533

1
atas 21.46724 17.11813 -32.87624 21.76063 21.46724 17.11813 7.987301 -4.347311 -87.502 32.637 126.432 49.674

K8
bawah -11.5905 -9.139884 95.07059 -51.6€ 125 -11.5905 -9.139884 -5.330176 6.444803 370.814 75.635 -230.624 -59.792

2
atas -52.17709 -5.60454 -40.04213 21.25306 -52.177tl9 -5.60454 -3.262864 -0.1509404 -232.959 -124.828 28.402 -34.526

bawah 24.35476 12.25342 32.4063 -15.2' 051 24.35476 1225342 5.679675 -2.525872 181.701 103.125 -28.796 8.614

1
atas -2.077179 -2.71722 -20.43092 15.85~77 -2.077179 -2.71722 2.184788 -2.589446 -S8.091 -21.601 58.314 4.074

K9 bawah 2.509806 2.00914 79.3458 -50.3 865 2.509806 2.00914 -1.021369 3.866685 336.710 100.431 -201.973 -42.492

2
atas 8429098 38.08491 -36.e17 23.72P08 8429098 38.08491 -2.289248 -4.451258E-02 -107.416 -6.787 148.408 78.540

bawah ·2630451 -15.84073 28.74214 -17.3 105 . -2.630451 -15.84073 3.347674 -1.309797 105.540 30.881 -93.835 -46.733

w-\D
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Tabel 7.7.a Lanjutan

Kolom Lt Letak .. ,....'. ,.
"~"~ie' ,' ... ' >+,., S¢jajatsumbu Y Gempa kirL Gempa kanan

MD,kX '1t....~? ~ ,' ..', ML,ky ···,·· •••·1· MEki,ky .• :: .• MEka,ky MIJ,kx1 :... /vfu;ky1 MU,kx2 MU,ky2mamen W,??
.': .(kNOl)·'·· (kl\im)· "I (kNm) (kNm) (kNm) (kNrn) (kNm) (kNm) (kNm)

[1] [2] [3] [4] [5)< ? .i,··.:: ... [9)·.·, .. ,.' ••••:.,. [10) [11] [12] (13] [14) (15]

atas -7.487914 -5.835544 -25.76863 22.89768 -7.487914 -5.835544 0.9643188 -1.39979 -121.003 -42.408 80.417 8.982
1

4.403905 -0.3805272 1.915956 297.627 95.516 -231.250 -54.370bawah 6.047588 4.403905 68.3649 -58.24726 6.047588
K10

-76.58559 -52.23787 -0.2997693 -1.40322 -299.596 -185.710 -6.967 -102.139atas -76.58559 -52.23787 -39.03658 30.96797
2

1.148335 0.2063584 191.477 103.180 -42.375 29.424bawah 33.06107 23.19423 31.18147 -24.21503 33.06107 23.19423

atas 2.530479 0.9946075 -28.4877 26.76768 2.530479 0.9946075 0.1421716 -0.3863571 -115.768 -31.596 115.639 35.806
1 -257.419 -73.800bawah 9.985512E-Q2 0.388542 66.84476 -61.65296 9.985512E-Q2 0.388542 -1.946417E-02 0.8023506 281.236 84.655

K11
atas 4.581576 1.577411 -4328201 38.83301 4.581576 1.577411 -0.7722701 -3.437123E-02 ·176.291 -51.312 169.522 55.252

2
bawah -7.439947 -3.838978 34.1m5 -30.38099 -7.439947 -3.838978 1.063647 -0.3962304 133.044 35.689 -139.942 -51.787

atas -12.74693 -6.770856 233.~ -69.20786 -12.74693 -6.770856 -16.44185 11.97657 940.609 204.996 -296.076 -57.394
1

bawah 33.67916 19.24898 -38.33643 16.49321 33.67916 19.24898 10.78961 -10.32028 -91.844 52.587 111.842 33.011

2
atas -40.69427 -22.31055 49.95686 -15.78054 -40.69427 -22.31055 20.8613 -25.97277 169.949 84.408 -165.159 -195.124

K12
bawah 32.63246 9.440773 -129.8316 16.83267 32.63246 9.440773 -2.084434 7.205282 -503.742 -128.166 123.953 95.648

3
atas -43.94053 -28.04274 -67.14392 -19.03565 -43.94053 -28.04274 9.253029 -7.229074 -345.928 -121.321 -164.641 -129.929

bawah 68.92629 62.52227 423.7525 23.6753 68.92629 62.52227 -11.97597 14.04476 1902.692 621.650 255.154 226.840

atap
atas -31.43972 -37.20538 528.0381 0.7417653 -31.43972 -37.20538 1.545114 2.216377 2147.630 599.740 -66.169 -61.834

bawah 12.26548 4.954929 -57.54241 4.332608 12.26548 4.954929 . -7.565022 6.772642 -233.129 -86.195 44.812 51.986

1
atas -7.233074 -4.337829 96.13036 -77.28775 -7.233074 -4.337829 -10.82884 -2.975659 377.954 63.494 -340.507 -122.030

bawah 11.99117 7.108261 -31.47571 20.42811 11.99117 7.108261 4.348018 2.942644 -106.665 -1.343 109.560 58.153

2
atas -6.905311 -6.266184 59.01274 -53.97082 -6.905311 -6.266184 17.67244 -22.91055 256.291 134.750 -269.375 -178.058

K13
bawah 1.645844 1.411453 -22.59552 43.14105 1.645844 1.411453 -2.793353 11.54398 -95.211 -36.992 198.948 106.053

3
atas -14.12169 -7.925804 122.7445 -48.5679 -14.12169 -7.925804 16.01243 -12.67913 512.553 198.760 -243.111 -137.598

bawah 30.57674 21.30633 -156.83 54.4722 30.576~4 21.30633 -25.64269 27.0229 ~36.519 -250.828 317.309 236.608

atap
atas -10.54161 -8.508013 -32.73512 -13.97427 -10.541$1 -8.508013 -14.41886 20.12732 -175.657 -121.808 -53.334 46.925

bawah 2.471526 1.905744 -11.53035 18.55047 2.4715~6 1.905744 -2.401351 -6.145516E-Q2 -46.857 -20.018 82.431 27.712

~. "_._- ....~.~--------_.
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labeI7.7.a Lanjutan
"

Kolool It Letak ,., ..' .. ,..... > Sejajar sull1bu x ...,.» '. » .sejajar sumbu y »> ·.·.··.···,·.·.Gempaldri .. , ..
Geolpa kanan

.'

oloolen 'Mb,kx.··> M4.;kx MEki,kx, MEka,kJ Mb;~y ML,kY MEkj,ky .... .,M€~a,kY MtJ,kx1 MU,ky1 MU,kx2 MU,ky2

(kNm) (kNin) (kNol) (kNoll (kNol) (kNol) (kNm) . (kNol) (kNol) (kNm) (kNol) (kNol)

[1] [2] [3] (4) (5) [ 6] (7) ,., (8) [9] .'. (10) ···'····([11] [12] (13) (14) (15)

alas 18.25715 7.358725 -28.91208 24.11809 18.25715 7.358725 8.903308 -3.784307 -83.316 27.861 123.424 41.391
1

bawah -9.879223 -4.458389 92.6776 -79.21351 -9.879223 -4.458389 -9.73419 -0.9968293 361.926 60.836 -349.009 -119.051

alas 24.46956 11.66234 -42.99763 47.00313 24.46956 11.66234 -0.4208848 7.244945 -143.182 -18.006 244.480 127.591
2

K12 bawah -21.80336 -10.39601 70.01138 -58.495C7 -21.80336 -10.39601 6.990044 -10.62192 269.046 83.763 -292.872 -152.125

alas 38.43647 11.93434 -126.3548 60.49379 38.43647 11.93434 -14.77696 15.21182 -496.420 -168.381 326.130 193.001
3

bawah -28.25292 -9.104816 105.5738 -53.494/5 -28.25292 -9.104816 10.60485 -7.711499 417.546 138.338 -273.620 -139.017

alas 4.58024 -4.29766 -15.03742 22.8341 4.58024 -4.29766 4.801407 -7.007443 -56.811 1.515 87.371 -0.364
atap

-22.12427 4.00951 -24.09777 -18.572/1 -22.12427 4.00951 -16.85975 21.67531 -141A74 -120.195 -69.715 48.614bawah

1
alas -7.443233 -3.385665 -21.45096 20.61819 -7.443233 -3.385665 8.903308 -1.631141 -90.246 -1.005 73.171 7.758

bawah 2.500516 0.8070464" 86.91556 -78.388 2.500516 0.8070464 -9.73419 -1.8724 356.253 72.103 -328.117 -103.160

2
alas -10.55069 -4.353549 -39.76226 41.83579 -10.55069 . -4.353549 0.4399697 3.829597 -182.097 -63.902 164.886 53.148

K15
bawah 10.59359 3.80003 63.23305 -54.47059 10.59359 3.80003 4.006814 -6.078109 285.741 111.616 -221.323 -79.048

3
alas -16.01725 0.527932 -93.69041 59.12865 -16.01725 0.527932 -8.447604 7.937887 -420.407 -169.794 242.Q78 91.577

bawah 13.06281 3.374798 78.39172 -51.215/6 13.06281 3.374798 5.893738 -3.519104 353.931 140.787 -202.281 -62.053

alap
alas -7.775877 -2.557463 -15.61139 20.2652 -7.775877 -2.557463 2.264924 -3.710775 -73.564 -21.008 69.588 -0.901

bawah 31.46606 5.829887 -13.95907 -13.061.042 31.46606 5.829887 -8.81936 12.50284 -30.580 -15.469 0.056 75.215

1
alas -7.811097 -3.385665 -21.45096 20.61819 -7.811097 -3.385665 2.672363 -0.5522192 -98.483 -27.561 74.144 11.903

bawah 3.123216 0.8070464 86.91556 -78.388 3.123216 0.8070464 -2.861408 -1.735488 365.567 101.622 -327.290 -101.931

2
alas -11.22957 -9.426441 -45.84369 45.26062 -11.22957 -9.426441 0.1891872 2.615881 -213.994 -78.657 171.702 46.326

K16
bawah 10.35327 9.471456 65.10941 -58.170/5 10.35327 9.471456 2.337538 -3.80073 297.221 112.671 -228.290 -68.442

3
alas 0.3064606 -6.213347 -84.07807 63.37592 0.3064606 -6.213347 -5.194965 5.276176 -365.876 -133.959 266.625 95.811.

bawah 5.878006 7.976829 71.68125 -55.222/7 5.878006 7.976829 3.71863 -2.430782 320.294 ! 120.484 -220.451 -65.242

atap
alas -2.163049 -2.100134 -19.11728 21.35596 -2.163049 -2.100134 1.194711 -1.998388 -83.264 I -23.546 82.701 14.039

bawah 1.348011 9.52561 -0.3732488 -13.634 1.348011 9.52561 -4.373106 6.037952 4.340 -7.420 -38.240 19.597

.- ... --- -_.--- - ---- .-'- --- -- --~- - --- -- -
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Keterangan label 7.7.a

[1) Korom yg ditinjau

[2) TIngkat lantai pada kolom yang ditinjau

[3) Letak momen pada kolom atas dan bawah
[4) MD,kx = momen kolom akibat beban mati sejajar sb-x

[5) ML,kx = momen kolom akibat beban hidup sejajar sb-x

[6) MEki,kx = momen kolom akibat beban gempa kiri sejajar sb-x

[7) MEka,kx = momen kolom akibat beban gempa kanan sejajar sb-x

[8) MD,ky = momen kolom akibat beban mati sejajar sb-y

[9) ML,ky = momen kolom akibat beban hidup sejajar sb-y

[10) MEki,ky = momen kolom akibat beban gempa kiri sejajar sb-y

[11) MEka,ky = momen kolom akibat beban gempa kanan sejajar sb-y

[12) MU,kx1 = 1,05(MD,kx + ML,kx + 4Ik(ME,kix + O,3ME,kiy))

(momen maksimum kolom sejajar sb-x akibat gempa kin) dengan k= 1

[13) MU,ky1 = 1,05(MD,ky + ML,ky + 4Ik(ME;kiy + O,3ME,kix))

(momen maksimum kolom sejajar sb-y akibat gempa kiri) dengan k= 1

[14J MU,kx1 = 1,05(MD,kx + ML,kx + 4Ik(ME,kax + O,3ME,kay))

(momen maksimum kolom sejajar sb-x akibat gempa kanan) dengan k= 11

(15) MU,ky1 = 1,05(MD,ky + ML,ky + 4Ik(ME,kay + O,3ME,kax))

(momen maksimum kolom sejajar sb-y akibat gempa kanan) dengan k=11

NB : Cetak tebal adalah momen maksimum kolom pada perencanaan kOlrm portal A
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<ir1J kif?

-13.458

-2.572

9.934

-7.538

-42.315

-35.908

52.558

-45.659

-3.830

13.997

-30.256

-27.514

-8.308

5.084

-11.736

-35.649

-0.619

-10.215

49.051

-41.875

28.791

-32.895

18.348

-35.977

70.822

-60.691

-

~I'I'I

141

137.066

-183.899

64.308

-185.127

114.772

-145.528

-19.814

1.107

71.717

-147.097

45.291

-53.574

91.588

-145.141

66.572

-149.124

81.123

-76.812

116.107

-89.109

77.458

-158.000

89.390

-169.595

120.585

-191.495

[12] 1[131+ ....••

-377.505 I -132.814

476.662 152.872

-191.270 I -39.024

340.692 94.176

-130.809 I -45.889

274.391 74.033

-237.548 I -127.627

218.544 132.201

-139.404 I -29.215

472.209 123.159

-217.821 I -103.776'

297.838 106.943

-298.360 I -41.937

488.090 126.805

-60.013 I 11.085

217.979 47.555

-252.926 I -135.955

194.119 125.892

-100.117 I -4.790

250.613 55.579

-157.747 I -48.543

127.784 47.701

-8.888 I 46.624

181.890 29.133

-145.406 I -55.523

95.934 31.891

[11] .'.

rJE~~WY ..··
. (kNiTI)

-2.085323

4.2944

-5.199726

7.354181

2.479917

-14.69377

-1.916858

2.075158

-15.78429

13.51532

-6.370828

14.094

4.086083

-11.96353

-7.597202

9.59397

-4.202347

6.163965

1.17289

-2.492699

-2.276387

3.857987

-0.5204557

7.941843

0.1598956

-1.538171

[10}

7.84509

-4.371775

5.249883

-5.264506

-5.006877

10.8603

0.3668087

-3.958657

-2.866355

3.919874

-2.750672

12.22342

3.558771

-5.955679

2.892092

-3.208559

-1.387136

2.502627

-0.2752617

-0.295534

0.3919198

-0.7819688

0.9922786

-0.6545148

1.555344

-1.948225

(kNrii)

[9]

-6.35998

4.567791

-6.710702

4.826258

-22.24233

14.39477

-6.265684

4.269382

22.69753

-9.1381

-2.87435

2.83162

-16.8094

8.203321

-19.57832

14.98741

10.48649

-3.603662

7.122964

-4.015733

-3.99086

~3.387563

21.43884

-9.102448

3.764677

-0.4477473

---
$ejaja!sumbuy

(kNm)

[8]

MD,ky

-4.684322

5.044564

-25.77954

14.66796

3.282592

1.150428

-40.53621

19.13381

3.709008

-0.25295

30.28852

-8.530862

-40.13797

12.70678

-36.12322

20.5879

5.356224

0.9673713

14.05177

-3.981608

6.123096

-3.624389

-498871

-5.393417

37.53584

-15.37133

iii • 1

." r

10.1p48

-2.10B645

(kNr'/l)

[7

18.9p981

-40.6728

MEkalkx

30.21796

-51.53471

26.0~99

-37.711339

30.53p09

-41.1~85

26.6~861

-42.72607

19.*53

-40.6996

23.4~319

-18.~042

18.7t417

-40.21,687

23.9~124

-18.55868

16.~0956

-40.33261

2q1191

-16.10809

14.~5005

-40.63294

MEki,kx

(kNm)

[ 6]

-79.3737

118.5143

-44.793

34.06693

-21.29102

54.75865

-37.79846

64.27597

-28.51757

64.19022

-27.17424

61.0735

-33.92041

112.7691

·82.83633

109.3507

-52.05944

83.55364

-40.13868

41.59195

-31.95948

24.28582

-40.01031

31.15878

-17.32653

50.01011

(kNm)

(5)

22.69753

-9.1381

-2.87435

2.83162

-6.35998

4.567791

10.48649

-3.603662

ML,kx

-3.99088

-3.387563

-16.8094

8.203321

-6.710702

4.826258

-6.265684

4.269382

-22.24233

14.39477

-19.57832

14.98741

7.122964

-4.015733

3.764677

-0.4477473

21.43884

-9.102448

3.282592

1.150428

3.709008

-025295

6.123096

-3.624389

-4.98871

-5.393417

MD,kx

(kNm)

[4]

37.53584

-15.37133

14.05177

-3.981608

-36.12322

20.5879

-46&4322

5Q.44564

-4013797

1270678

-40.63621

19.13381

5.356224

0.9673713

30.28852

-8.530862

-25.77954

14.66796

atas

bawah

[3)

atas

bawah

atas

bawah

atas

bawah

atas

bawah

atas

bllwah

atas

bawah

etas

bawah

atas
bawah

atas

bawah

atas

bawah

atas

bawah

Letak

atas

bawah

2

K9 I 1

2

2

K8

2

nl Lt.

K7

Ke

K5

K4 , 1

K2 I 1

K3 , 1

K' I 1

11) I l2}
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Tabel 7.7.b Lanjutan

Kolom Lanta Letak SejajarsUiribulC .. ....... ·.i ... •.... Sejajar sumbuy ...............< .. gemp~l<:iri •...•......... gempa kanan

MD,kx ML,kx ..•. M!=ki.~x M€ka,ipc ... MD)<y •.••••. ML,kY MEki,ky ME,ka,ky Mu,kx1······ •.•.•.. MU,ky1 MIJ,kx2 Mu,ky2

(kNm) (kNm) (kNm) (kNm) (kNm) ....• (kNm) (kNm) (kNm) (kNm) (kNm) (kNm) (kNm)

[1} [2} [3] [4] [5] [6] [7] [8] (9] [10] ......•.•.... (11] (12) [13] (14) (15)

atas 65.15815 47.92829 -26.14409 20.41405 65.15815 47.92829 -1.176472 0.399933 7.453 80.858 204.984 146.142
K9 2

-5266566 -33.75468 1.780522 -1.172126 -58.572 -154.972 -114.4S0bawah -52.66566 -33.75468 19.59619 -14.94127 -6.194

atas 14.46965 5.435884 -13.05041 12.38509 14.46965 5.435884 0.6372551 -0.8165644 -33.108 7.134 71.889 33.076
1

K10 bawah -3.526464 -0.645883 44.53479 -41.70696 -3.!:,26464 -0.645883 -0.8802878 1.507671 181.556 48.036 -177.651 -SO.600

atas -40.95473 -34.65344 -21.04413 19.50l!,21 -40.95473 -34.65344 -1.12E-02 -0.3982629 -167.788 -105.951 2.044 -56.481
2

bawah 6.515549 10.72231 14.89454 -13.70042 6.515549 10.72231 0.3800841 -0.1200496 81.136 38.463 -39.593 0.333

atas 30.33776 19.69648 -17.13306 11.5211 30.33776 19.69648 4.946413 -3.877049 -13.190 51.723 96.039 50.769
1

bawah -11.51748 -6.837883 66.84476 -50.64715 -1151748 -6.837883 -9.703673 9.932476 249.248 24.196 -219.476 -41.372

atas 38.21121 5.252464 -43.28201 11.50722 3821121 5.252464 1.177387 6.746276 -134.664 -3.953 102.467 88.4702
K11 bawah -40.19931 -21.5801 30.99613 -7.840331 -4019931 -21.5801 17.6869 -25.37893 87.601 48.472 -129.775 -181.339

3
atas 68.48191 53.91945 189.3051 15.78141 68.48191 53.91945 -37.26248 16;89647 876.652 210.543 216.093 219.371

bawah -49.46076 -21.48361 -31.66308 -10.79359 -4946076 -21.48361 12.27799 -8.031864 -192.006 -62.820 -129.945 -121.825

atas 12.32565 5.029025 -27.91066 2.678238 12.32565 5.029025 -4.912804 1.594427 -105.192 -37.579 31.480 28.294atap
-30.84226 -25.33109 249.146 1.117034 -30.84226 -25.33109 -29.97511 12.27162 129.046 -6.034bawah 949.663 -38.828

1 atas 9.733707 6.993403 -24.56463 14.37482 9.733707 6.993403 -0.3542235 6.699965 -86.054 -14.876 86.380 63.816

bawah -3.253281 -1.918799 70.11725 -53.22389 -3.253281 -1.918799 -4.932892 -4.743261 282.846 62.199 -234.948 -92.414

2
atas 1.752611 -2.009465 -22.88906 27.68354 1.752611 -2.009465 -2.880499 11 ;60629 -100.033 -41.208 130.625 83.358

K12· bawah -7.334563 -6.376909 38.70524 -33.86208 -7.334563 -6.376909 12.59034 -20.20079 164.029 87251 -182.071 -141.907

3
atas 28.55561 21.2954 -90.36086 37.30375 28.55561 21.2954 -16.15767 17.86187 -347.531 -129.373 231.525 174.366

bawah -14.73546 -7.136195 65.85474 -31.42385 -14.73546 -7.136195 11.02866 -9.139861 267.521 106.332 -166.462 -100.947

atap
atas 2.788575 3.401767 -3.995464 10.97133 2.788575 3.401767 -5.152949 -2.048277 -16.774 -20.1n 49.999 11.721

bawah -16.11146 -14.62637 -26.46984 -5.751697 -16.11146 -14.62637 -4.69769 15.25499 -149.367 -85.357 -37.211 24.549

1
atas -5.574888 -4.266862 -28.38971 22.36163 -5.574888 -4.266862 4.811912 -1.684109 -123.S08 -25.895 81.463 10.769

bawah 3.876939 2.938173 69.22192 -57.21207 3.876939 2.938173 -5.164103 -1.574712 291.381 72.686 -235.119 -71.545

K13 2
atas -8.158575 -1.733236 -41.68896 37.87045 -8.158575 -1.733236 -0.2941875 5.562413 -185.851 -64.150 155.678 60.693

bawah 7.918242 2.731295 51.61325 -43.80716 7.918242 2.731295 3.511829 -7.051306 232.383 90.964 -181.693 -73.630

3
atas -0.195073 0.3952751 -76.85547 45.51274 -0.195073 0.3952751 -8.923476 10.02242 -333.826 -134.106 203.992 99.650

bawah 1.888391 -2.67E-02 62.67138 -40.04031 1.858391 -2.67E-02 6.992081 -5.287257 273.985 110.287 -172.876 -70.703
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Tabel7_7.b Lanjutan

Kolom lanfa Letak Sejajarsum!:l4X ..... :: .ii ..: SejBjar sumbuy •ii ::····iii :·gernpclkiti gampa katlan

. MD,I<x ·····ML;1<x ···~~i~ i~E ~;j{ff8 ....:.... MC~k}' ~l-,kY ·ii M¢ki,kyii:: ~h~~fp' Mu,@} .fV1u,8y1 MU,kx2 MU,ky2

(kNm) (kNm) (kf,lm) (~ Nrit) {kNm) (kNm) (kNm) (kNm) (kNrii) ....: . (kNin) (kNm) (kNm)

(1] (2] [3] [4] (5] :..... (61· .:.•...... I['rji i [8; (9] [10]i ·:··:··:····.·:.01] [12]·. [13] [14] . [15]

atas -6.906629 -4.347995 -7.819001 162109 -6.906629 -4.347995 2.382091 -5.158834 -41.656 -11.665 49.768 -13.059
K13 atap

bawah 16.07074 12.37953 -14.69838 -11 87778 16.07074 12.37953 -7.451898 12.99065 -41.250 -19.945 -3.646 69.468

atas 10.45731 6.617674 -27.01463 23.35725 10.45731 6.617674 2.872871 -0.2624209 -91.913 -4.044 115.699 46.257
1

bawah -2.916785 -1.702437 66.71481 -58 13913 -2.916785 -1.702437 -3.163826 -2.023894 271.366 65.922 -251.585 -86.606

2 atas -0.4015243 0.7751815 -42.58869 39 35637 -0.4015243 0.7751815 -9.045991 E-02 4.039336 -178.594 -53.649 170.779 66.947

K14
bawah -7.39093 -6.22166 51.38677 -45 20595 -7.39093 -6.22166 2.451723 -5.146567 204.620 60.751 ·210.643 -92.868

atas 2.674402 1.569011 -6621671 47 51258 2.6744IJ2 1.569011 -5.803407 6.365966 -280.967 -103.352 212.030 91.058
3

bawah -0.5632633 8.18E-02 55.40912 -41 94323 -0.5632633 8.18E-02 4.624427 -3.290159 238.040 88.733 -180.813 -67.173

atas -3.125808 -2.74753 -9.780692 1E .5513 -3.125808 -2.74753 1.473219 -3.511391 -45.390 -12.303 58.924 -0.060
aIap

bawah 7.650473 5.89164t -7.78355 -11 56206 7.650473 5.891642 -4.726512 8.529398 -24.427 -15.439 -23.594 35.474

1
atas 39.52607 20.74704 -21.99985 20 14868 39.526D7 20.74704 1.50706 0.1085103 -27.214 41.897 148.048 89.130

bawah -15.65994 -7.819944 62.78272 -57.24819 -15.65994 -7.819944 -1.817169 -1.63836 236.744 46.820 -267.161 -103.668

2
atas 30.96556 11.88077 -36.82547 34 94095 30.96556 11.88077 -5.43E-03 2.555597 -109.685 -1.434 194.961 99.748

K15
bawah -42.59286 -21.49037 45.44017 -41 .47338 -42.59286 -21.49037 1.709749 -3.317195 125.716 -2.852 -245.655 -133.476

3
atas 21.3926 8.118122 -56.97652 45 60363 21.3926 8.118122 -3.141392 3.330365 -212.273 -53.998 226.718 102.434

bawah -20.88316 -6.330142 46.9765 -39 .15386 -20.88316 -6.330142 2.673102 -1.682707 172.095 41.843 -195.140 -84.975

atap
atas 5.320175 -0.9397582 -10.52899 14 08548 5.320175 -0.9397582 0.7296062 ~1.80919 -38.703 -5.603 61.479 14.749

bawah -13.97652 -3.329959 -4.072427 -7. 71549 -13..97€52 -3.329959 -3.413657 5.868859 -39.577 -37.640 -42.158 -2.937

1
atas -5.095322 -6.325726 -16.5678 16 10259 -5.095322 -6.325726 0.5379174 -6.36E-02 -80.899 -30.608 55.559 8.030

bawah 4.434132 4.123786 58.24402 -5 .4755 4.434132 4.123786 -0.634165 -0.4685613 252.812 79.710 -228.802 -64.141

2
atas -27.9923 -16.05463 -31.03601 30 53038 -27.9923 -16.05463 9.55E-02 0.6179533 -176.480 -84.954 82.757 -5.186.

bawah 14.48599 10.50472 38.94309 -31 .76238 14.48599 10.50472 0.4564809 -0.8725956 190.376 77.226 ! -133.461 -25.005
K6

-1.364954 I
3

atas 3.606876 -48.05381 44 59697 -1.36<1954 3.606876 -1.205627 1.355647 -200.991 -63.257 t 191.369 64.240

bawah 14.8215 5.997788 39.07595 -3E .79162 14.8215 5.997788 0.9416966 -0.6136969 187.166 75.051 -133.438 -27.075

atas 0.1120445 0.1676216 -10.63694 11 52118 0.112:1445 0.1676216 0.1706336 -0.4650374 -44.167 -12.392 48.097 12.857
aIap

bawah -7.155187 -9.548785 -1.031385 -2. 22655 -7.155187 -9.548785 -0.6633452 1.229385 -22.707 -21.625 -26.165 -15.428 w
~

VI
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, ".
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~ K......nTabel7.7.b:
C") [1 J Kotom yg d"ltInjau

(2) Tngkat lant.i pade kotom yang ditinjau

[3J Leak momen pada kolom atas dan bawah

[4J MD,kx .. momen kolom skibat beban mati sejajar sb-x

[5J AIlkx :z momen kolom akibat beban hidup sejajar sb-x

(8J AlEki,kx = momen kolom akibat beban gempa kiri sejajar sb-x

(7] MEka,kx =momen kolom skibat beban gempa kanan sejajar sb-x

[SJ MD.ky" momen kolom skibat beban mati sejajar sb-y

[9J ML,ky :z momen kolom alobat beban hidup sejajar sb-y

[10J MEki,ky = momen kolom akibat beban gempa kiri sejajar sb-y

[11 J MEka,ky = momen kolom akibat beban gempa kanan sejajar sb-y

[12J MU,kx1 = 1,05(MD,kx + ML,kx + 4/k(ME,kix + 0,3ME,kiy»

(momen maksimum kolom sejajar sb-x akillat gem"pa kiri) dengan k =1

[13J MU,ky1 = 1,05(MD,ky + ML,ky + 4/k(ME,kiy + 0,3ME,kix»

(momen maksimum kolom sejajar sb-y akibat gempa kiri) dengan k= 1

[14J MU,kx1 = 1,05(MD,kx + ML,kx + 4/k (ME,kax + O,3ME,kay»

(momen maksimum kolom sejajar sb-x akibat gempa kanan) dengan k = 1

[15J MU,ky1 = t,05(MD,ky + ML,ky + 4/k(ME,kay + O,3ME,kax»

(momen maksimum kolom sejajar sb-y akibat gempa kanan) dengan k = 1

:,--",~~=~ •..--~c=-=c~ -~-7~~_~~ ~._~~ ~~~~,~-,~----,--,,=-__=._~

~
-0-,
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abeI7.8.a Momen Terpakai Kolom Portal A

1&
"Reneana . Maksimum i) < <i . ••.. . .. '

tetak ." . . ..... ... "16. . •••

:}~?T~g)r~N~T ~~: :N:~ ..... 1\ ,v,u',:{/.!i ~~:
i(1J i;r2][31\)\{S] "[6]... ....• ~ •....••...•••......• IOI Ii .•.·[9] .•.•.

K1 1 atas 928.901 1,503.50 -389.077 -19.758 -389.077 -19.758

bawah 0.000 0 837.695 209.424 0.000 0.000

K2 1 atas 616.979 647.557 -445.665 -177.989 -445.665 -177.989

bawah 0.000 0 683.917 683.917 0.000 0.000

K3 1 atas 583.599 527.2 -268.739 -02.029 -268.739 -02.029

bawah 0.000 0 485.802 137.353 0.000 0.000

K4 1 atas 625.164 594.841 -338.538 -151.968 -338.538 -151.968

bawah 0.000 0 427.473 151.013 0.000 0.000

1 atas 248.970 412.508 -261.910 -40.085 -261.910 -40.085

, K5 bawah 0.000 0 771.060 190.424 0.000 0.000

2 atas 1150.459 809.328 -313.879 -160.988 -313.879 -160.988

bawah 238.340 170.963 342.621 170.487 238.340 170.487

1 atas 140.570 173.975 269.567 43.318 140.570 43.318

K6 bawah 0.000 0 -768.778 -182.713 0.000 0.000

2 atas 1182.658 1,030.79 -404.307 -194.387 -404.307 -194.387

bawah 358.726 330.458 312.846 166.323 312.846 166.323

I 1 atas 197.978 216.661 -126.175 1.665 -126.175 1.665

K7 bawah 0.000 0 405.893 96.902 0.000 0.000

2 atas 1114.739 959.828 249.867 176.213 249.867 176.213

bawah 286.347 287.182 183.550 -109.533 183.550 -109.533

1 atas 260.733 381.169 126.432 4~.674 126.432 49.674

K8 bawah 0.000 0 370.814 75.635 0.000 0.000 '

2 atas 1061.046 997.91 -232.959 -1~4.828 -232.959 -124.828

bawah 236.433 247.421 181.701 103.125 181.701 103.125

1 atas 199.825 206.383 -88.091 -21.601 -88.091 -21.601

K9 baw~ah 0.000 0 336.710 100.431 0.000 0.000

2 atas 1012.990 821.343 148.408 78.540 148.408 78.540

bawah 258.829 288.851 105.540 -46.733 105.540 -46.733

1 atall 225.672 ?409H6 ·121.003 -42.408 -121.003 -42.400

K10 bawah 0.000 0 297.627 95.516 0.000 0.000 ..

2 atas 1072.731 892.715 -299.596 -185.710 -299.596 -185.710 I
bawah 251.464 262.155 191.477 103.180 191.477 103.180 !

atas 206.767 38.62 -115.768 35.806 -115.768 35.806 Ii

1 I
K11 bawah 0.000 0 281.236 84.655 0.000 0.000 ~

2 atas 1022.691 598.15 -176.291 55.252 -176.291 55.252 !I

bawah 228.615 263.462 -139.942 -51.787 -139.942 -51.787 I
1 atas 309.303 233.285 940.609 204.996 309.303 204.996

bawah 0.000 0 111.842 52.587 0.000 0.000

2 atas 57.789 190.214 169.949 -195.124 57.789 -195.124

K12 bawah 195.670 33.687 -503.742 -128.166 195.670 33.687

etas 480.312 265265 -345.928 -129.929 -345.928 -129.929

3 bawah 539.393 119.557 1902.692 621.650 539.393 119.557 I
atas 201.419 60.426 2147.630 599.740 201.419 60.426

Atap
bawah 266.114 77.813 -233.129 -86.195 -233.129 77.813

K13 1 atas 367.526 245.04 377.954 63.494 367.526 63.494

bawah 0.000 0 109.560 58.153 0.000 0.000

LZ£



.fabel 7.8.a Lanjutan
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Rencana Maksimuln

'ii!~~-.J
I

Korom Lt
Letak

Momen MU,k-x MU,k-y MU;k"x
(kNm) ....... - .... ,....-

(kNm) (kNm) (kNml

[11 [2J [3J [4J [5J [6J [7J .'

2
atas 135.790 115.551 -269.375 -178.058 135.790 115.551.

bawah 98.399 71.998 198.948 106.053 98.399 71.998

3
atas 779.350 524.788 512.553 198.760 512.553 198.760

K13 bawah 397.150 183.777 -636.519 -250.828 397.150 183.777

Atap
atas 180.993 54.298 -175.657 -121.808 -175.657 54.298

bawah 44.495 20.272 82.431 27.712 44.495 20.272

1
atas 131.834 172.528 123.424 41.391 123.424 41.391

bawah 0.000 0 361.926 -119.051 0.000 0.000

2
atas 148.695 13.391 244.480 127.591 148.695 13.391

K14
bawah 363.628 154.288 -292.872 -152.125 -292.812 -152.125

3
atas 692.916 247.058 -496.420 193.001 -496.420 193.001

bawah 401.586 369.163 417.546 -139.017 401.586 -139.017

Atap
atas 179.610 53.883 87.371 1.515 87.371 1.515

bawah 82.358 82.207 -141.474 -120.195 82.358 82.207

atas 117.301 252.193 -90.246 7.758 -90.246 7.758
,

1
bawah 0.000 0 356.253 -103.160 0.000 0.000

2
atas 177.509 28.935 -182.097 -63.902 177.509 28.935

K15
bawah 393.858 129.278 285.741 111.616 285.741 111.616

3
atas 708.651 257.185 -420.407 -169.794 -420.407 -169.794

bawah 384.789 423.772 353.931 140.787 353.931 140.787

Atap
atas 176.953 53.086 -73.564 -21.008 -73.564 -21.008

bawah 65.690 77.625 -30.580 75.215 -30.580 75.215

1
atas 110.958 163.75 -98.483 -27.561 -98.483 -27.561

I, bawah 0.000 0 365.567 -101.931 0.000 0.000

16.928 -213.994 -78.657 198.941 16.928
i

atas 198.941 i.
2

K16
bawah 383.618 163.15 297.221 112.671 297.221 112.671 ," .....

3
atas 793.231 246.117 -365.876 -133.959 -365.876 -133.959-

bawah 342.150 364.043 320.294 120.484 320.294 120.484

atas 178.095 53.428 -83.264 -23.546 -83.264 -23.546 I:
I M'i2p

bawah 2.253 69.91 -38.240 19.597 2.253 19.597

Keterangan TaOOI7.803:

[1] Kolom yang ditinjau

[2] Tingkat lantai pada kolom yang ditinjau

[3] Letak momen pada kolom atas dan bawah

[4J Mu,k-x = Momen kolom rencana sejajar sumbu-x

[5J MU,k-y = Momen kolom rencana sejajar sumbu-y

[6] MU,k-x = Momen kolom maksimum sejajar sumbu-x

[7] MU,k-y = Momen kolom maksimum sejajar sumbu-y

[8J Mu,k-x = Momen kolom terpakai sejajar sumbu-x

[9J MU,k-y =Momen kolom terpakai sejajar sumbu-y

Sl€

Ii

I
I:
II
'I

Ii

II

I
Ii

II
Ii
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abeI7.8.b Momen Terpakai Kolom Portal B
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.. . '

-
'::>..,."................. ,.... :Terpakai

.olom ' '·'Lt·:: Letak
I·......... ,... ... ".:,.'. ·MIJ.:k~Y::··· ,

Momen
".. '.

(kNm)
[1] [2] [3] J4] ~.,•.•,.,'" ... [9] .. ,.

K1 1
atas 803.885 1465.990 -298.360 -41.937 -298,-360 -41.937

bawah 0.000 0.000 488.090 126.805 0.000 0.000

K2 1
. atas 506.389 614.380 -377.505 -132.814 -377.505 -132.814
bawah 0.000 0.000 476.662 152.872 0.000 0.000

K3 1
atas 508.295 559.780 -191.270 -39.024 -191.270 -39.024

bawah 0.000 0.000 3<10.692 9<1.176 0.000 0.000

K4 1
atas 489.998 498.793 -217.821 -103.776 -217.821 -103.776

bawah 0.000 0.000 297.838 106.943 0.000 0.000

1
atas 168.445 372.737 -139.404 -29.215 -139.404 -29.215

K5
bawah 0.000 0.000 472.209 123.159 0.000 0.000

2
atas 691.326 752.388 -237.548 -127.627 -237.548 -127.627

bawah 223.665 378.630 218.544 132.201 218.544 132.201

1
atas 183.299 20.710 -130.809 -45.889 -130.809 20.710

K6
bawah 0.000 0.000 274.391 74.033 0.000 0.000

2
atas 715.212 890.554 -252.926 -135.955 -252.926 -135.955

bawah 203.357 445.697 194.119 125.892 194.119 125.892

1
atas 180.820 372.545 -100.117 -4.790 -100.117 -4.790

K7
bawah 0.000 0.000 250.613 55.579 0.000 0.000

I

2
atas 672.249 827.082 -157.747 49.051 -157.747 49.051

bawah 192.451 114.241 127.784 47.701 127.784 47.701

1
atas 189.890 453.022 89.390 28.791 89.390 28.791

K8
bawah 0.000 0.000 217.979 47.555 0.000 0.000

atas 653.407 875.619 -145.406 -55.523 -145.406 -55.523 I
2 II

I
bawah 181.765 122.364 95.934 -35.977 95.934 -35.977 I[

!i
atas 178.876 325.228 120.585 70.822 120.585 70.822 ii

1 I[

K9
bawah 0.000 0.000 -191.495 -60.691 0.000 0.000

2
atas 641.948 763.480 204.984 146.142 204.984 146.142

bawah 187.800 156.517 -154.972 -114.490 -154.972 -114.490

atas 145.209 193.102 71.889 33.076 71.889 33.076

bawah 0.000 0.000 181.556 -50.600 0.000 0.000 ij
K10 Iatas 549.643 390.255 -167.788 -105.951 -167.788 -105.951

2

Ibawah 153.002 26.099 81.136 38.463 81.136 26.099

atas 167.651 35.224 96.039 51.723 96.039 35.224
1 Ii

bawah 0.000 0.000 249.248 -41.372 0.000 0.000

~2
atas 289.910 105.167 -134.664 88.470 -134.664 88.470

K11
bawah 265.267 199.845 -129.775 -181.339 -129.775 -181.339 Ii

3
atas 349.647 265.022 876.652 219.371 349.647 219.371 i

bawah 178.575 178.168 -192.006 -121.825 178.575 -121.825

Atap
atas 201.419 60.426 -105.192 -37.579 -105.192 -37.579

bawah 294.900 65.502 949.663 129.046 294.900 65.502

1
atas 186.783 65.469 86.380 63.816 86.380 63.816

bawah 0.000 0.000 -234.948 62.199 0.000 0.000 I

atas 141.337 167.503 -100.033 83.358 -100.033 83.358 I
2

K12
bawah 335.226 224.839 -182.071 -141.907 -182.071 -141.907

3
atas 626.343 246.758 -347.531 174.366 -347.531 174.366

bawah 447.460 144.422 267.521 106.332 267.521 106.332

Atap
atas 201.419 60.426 49.999 -20.177 49.999 -20.177

bawah 117.581 71.718 ·149.367 ~5357 105.657 &4.445

6(;£
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atas 161.075 59.428 -123.508 -25.895 -123.508 -25.895

bawah 0.000 0.000 291.381 72.686 0.000 0.000

2
atas 213.241 177.955 -185.851 -64.150 -185.851 -64.150

<13
bawah 320.416 228.614 232.383 90.964 232.383 90.964

3
atas 653.743 253.185 -333.826 -134.106 -333.826 -134.106

bawah 546.592 310.432 273.985 110.287 273.985 110.287

Atap I atas 180.993 54.298 49.768 -13.059 49.768 -13.059

bawah 74.868 78.973 -41.250 69.468 -41.250 69.468

atas 155.425 14.942 115.699 46.257 115.699 14.942

bawah 0.000 0.000 271.366 -86.606 0.000 0.000

2
atas 223.288 193.331 -178.594 66.947 -178.594 66.947

K14 I
bawah 323.360 268.965 -210.643 -92.868 -210.643 -92.868

3
atas 672.758 216.668 -280.967 -103.352 -280.967 -103.352

bawah 306.948 136.973 238.040 88.733 238.040 88.733

A I atas 179.610 53.883 58.924 -12.303 58.924 -12.303
tap

79.499 -24.427 35.474 -24.427bawah 48.676 35.474

atas 151.063 11.583 148.048 89.130 148.048 11.583

bawah 0.000 0.000 -267.161 -103.668 0.000 0.000

2
atas 231.788 251.163 194.961 99.748 194.961 99.748

K15
bawah 327.941 271.796 -245.655 -133.476 -245.655 -133.476

3
atas 692.586 182.478 226.718 102.434 226.718 102.434

bawah 300.217 122.044 -195.140 -84.975 -195.140 -84.975

Atapl
atas 176.953 53.086 61.479 14.749 61.479 14.749

bawah 30.414 87.262 -42.158 -37.640 30.414 -37.640

aln 133.635 20.861 -80.899 -30.608 -80.899 20.861

bawah 0.000 0.000 252.812 79.710 0.000 0.000

atas 225.761 175.439 -176.480 -84.954 -176.480 -84.954
2

bawah 343.451 262.411 190.376 77.226 190.376 77.226
K16

~~~~,..'" _"nn "".alas IUO.''''.I 64.240 -200.991 64.240
3

~~..
bawah 300.239 153.637 187.166 75.051 187.166 75.051

A I atas 178.095 53.428 48.097 12.857 48.097 12.857
tap

9.642 65.469 -26.165 -21.625 9.642 -21.625bawah

Keterangan labeI7.S.b:

(1) Kolom yang ditinjau

[2] Tingkat lantai pada kolom yang ditinjau

[3] Letak momen pada kolom atas dan bawah

[4] MU,k-x = Momen kolom rencana sejajar sumbu-x

[5] MU,k-y = Momen kolom rencana sejajar sumbu-y

[6] MU,k-x =Momen kolom maksimum sejajar sumbu-x

[7] Mu,k-y = Momen kolom maksimum sejajarsumbu-y

[8] Mu,k-x =Momen kolom terpakai sejajarsumbu-x

[9] MU,k-y =Momen kolom terpakai sejajar sumbu-y



Tabel 7.9.a Gaya Aksial Rencana Kolom Portal A

1
1 t.. ,Atah! • •.•• :.!:' Gaya aksial .......

....
Mnak,b kiri

, 0 r,i'""", .~";," 'H.! .:.i 'iNu o :······i:: .,,""-
·,ir.·· , .e:

··.... j.iiiiiJ
.portal' . :Alr 'Ii :.e If. >N~k' 1.0SNg,k Mnsk,b Mnak:b •. · .l;~ t·! ~~ ...•. / .. :.1.,...... (k~~ !In,b i·i.. .::;.

.. ' ..r 'L 'iii:!:,.•....
(kNm) .Cm) ":' "(kl ire'(kN) (kN) (kNm)

, [1], , [2] .1.;:(3)' .'. fAt i :,:,,,
'. '.'.' [5] 'i·,.' [6] ,. (7) [ 81 .• ....•...... [9J ..... '[12]" .: ill ~J . ./.'

Kl 1
sb-x -293.3685 -166.5289 -482.89227 266.287 139.117 0.669 266.287 139.117 6.5 196.496

sb-y -293.3685 -166.5289 -482.89227 0 0 0 1550.348 961.632 6.972 7.809

K2 1
sb-x -235.8981 -133.7603 -388.1-4132 266.287 139.117 6.5 266.287 139.117 5.5 -233.841

sb-y -235.8981 -133.7603 -388.1-4132 0 0 0 614.79 320.544 6.969 -234.984

K3 1
sb-x -214.7479 -116.4319 -347.738-;'9 266.287 139.117 5.5 266.287 139.117 5.5 -186.278

sb-y -214.7-479 -116.4319 -347.73879 0 0 0 541.446 320.544 6.969 -200.813

K4 1
sb-x -173.4274 -104.6536 -291.98505 266.287 139.117 5.5 266.287 139.117 2.5 -55.908

sb-y -173.4274 -104.6536 -291.98505 0 0 0 467.667 320.544 6.969 -131.104

1
sb-x -318.7468 -177.4872 -521.04!:7 202.891 139.117 0.669 202.891 139.117 2.385 82.174

sb-y -318.7468 -177.4872 -521.0457 160.272 160.272 5.68 J1iO.272 1.l~1'\ "7., ., ..." -~- ---
K5

2
sb-x -204.9732 -133.2641 -355.149165 519.128 139.117 0.669

sb-y -204.9732 -133.2641 -355.149165 234.051 160.272 6.365

1
sb-x -370.7237 -207.6096 -607.249965 202.891 139.117 2.385

K6
sb-y -370.7237 -207.6096 -607.249965 23-4.051 160.272 6.348

2
sb-x -245.2101 -156.0859 -421.3608 519.128 139.117 2.385

sb-y -245.2101 -156.0859 -421.3608 380.528 160.272 6.972

1
sb-x -587.2487 -352.6946 -986.940465 202.891 139.117 1.81

K7 sb-y -587.2487 -352.6946 -986.940465 234.051 160.272 5.95

2
sb-x -388.7129 -245.516 -665.940345 519.128 139.117 1.81

sb-y -388.7129 -245.516 -665.940345 307.395 160.272 6.609

1
sb-x -719.7737 -456.8729 -1235.47393 202.891 139.117 6.5

K8
sb-y -719.7737 -456.8729 -1235.47993 307.395 160.272 5.95

2
sb-x -460.9577 -302.7502 -801 .893295 519.128 139.117 6.5

sb-y -460.9577 -302.7502 -801.893295 307.395 160.272 6.609
1 sb-x -651.4821 -413.4699 -1118.1996 202.891 139.117 5.5

K9
sb-y -651.~821 -413.4699 -1118.1996 234.051 160.272 5.95

2
sb-x -419.2507 -280.8607 -735.11697 519.128 139.117 5.5

sb-y -419.2507 -280.8607 -735.11697 307.395 160.272 6.609

l.. .. ... --- ~.:-'--.-:':"'-:'-""._- ---
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TabeI7.9.a Lanjutan
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sb-x -543.2621 -318.3761 -904.72011 202.891 139.117 5.5 202.891 139.117 2.5 -716.465

1
sb-y -543.2621 -318.3761 -904.72011 160.272 160.272 5.95 0 0 0 -805.347

K10
sb-x -341.9973 -207.6444 -577.1237 5 519.128 139.117 5.5 519.128 139.117 2.5 -223.442

2
sb-y -341.9973 -207.6444 -577.1237 5 307.395 160.272 6.609 0 0 0 -414.675

sb-x -303.7794 -152.6037 -479.2022 5 202.891 139.117 2.5 202.891 139.117 2.5 -221.476
1

K11
sb-y -303.7794 -152.6037 -479.2022 5 0 0 0 234.051 160.272 5.65 -346.313

sb-x -155.6001 -89.9422 -257.8194 5 519.128 139.117 2.5 519.128 139.117 2.5 229.412
2

sb-y -155.6001 -89.9422 -257.8194 5 0 0 0 394.323 320.544 7.092 -31.389

sb-x -474.4848 -210.0099 -718.7194 5 233.964 233.964 0.669 233.964 233.964 5.327 -15.055
1

sb-y -474.4848 -210.0099 -718.7194 5 160.272 160.272 5.689 0 0 0 -462.756

2
sb-x -346.0777 -163.2386 -534.7821 5 233.964 233.964 0.669 233.964 233.964 5.327 168.882

K12
sb-y -346.0777 -163.2386 -534.7821 5 160.272 160.272 5.689 0 0 0 -278.818

3
sb-x -205.1038 -120.9803 -342.3883 5 346.468 233.964 0.669 346.468 233.964 5.327 526.526

sb-y -205.1038 -120.9803 -342.3883 5 234.051 160.272 7.181 0 0 0 -37.990

atap sb-x -46.98863 -2.481352 -51.94348 1 121.022 121.022 0.669 121.022 121.022 5.327 304.389

sb-y -46.98863 -2.481352 -51.94348 1 0 0 0 0 0 0 54.956

1
sb-x -630.1398 -276.6741 -952.1545 5 233.964 233.964 5.327 233.964 233.964 4.05 -757.862

sb-y -630.1398 -276.6741 -952.1545 5 234.051 160.272 6.336 0 0 0 -844.312

2
sb-x -477.2287 -218.8918 -730.9265 5 233.964 233.964 5.327 233.964 233.964 4.05 -539.690

K13
sb-y -477.2287 -218.8918 -730.9265 E 160.272 160.272 6.336 0 0 0 -633.273

3
sb-x -309.0247 -168.1362 -501.0189< 5 346.468 233.964 5.327 346.468 233.964 4.05 -261.864

sb-y -309.0247 -168.1362 -501.0189 E, 380.528 160.272 7.71 0 0 0 -373.421

atap sb-x -126.0656 -14.13868 -1472144 4 121.022 121.022 5.327 121.022 121.022 4.05 -55.163

sb-y -126.0656 -14.13868 -147214414 0 0 0 0 0 0 -119.599

1
sb-x -734.783 -286.2909 -1072.1275~5 233.964 233.964 4.05 233.964 233.964 6.5 -890.645

K14
sb-y -734.783 -286.2909 -1 072.1275~5 234.051 160.272 5.95 0 0 0 -964.913

2
sb-x -554.1492 -211.8189 -8042665 5 233.964 233.964 4.05 233.964 233.964 6.5 -622.784

sb-y -554.1492 -211.8189 -80426655 234.051 160.272 5.95 0 0 0 -697.052
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Tabel 7.9.a Lanjutan

3

K14

atap

-352.4517

-352.4517

sb-x I -146.2372 I -19.00794 I -173.507~97 I 121.022 I 121.022 I 4.05 I 121.022 I 121.022 I 6.5
sb-y -146.2372 -19.00794 -173.507397 0 0 0 0 0 0

sb-x I -806.7585 I -297.2614 I -1159.220.95 I 233.964 I 233.964 I 6.5 I 233.964 I 233.964 I 5.5
sb-y -806.7585 -297.2614 -1159.220$95 307.395 160.272 5.95 0 0 0

-298.396

-402.121

-88.631

-148.045

-1001.155

-1049.216

K15

K16

2

3

atap

2

3

atap

sb-x I -608.369 I -214.0572 I -863.547'1 I 233.964 I 233.964 I 6.5 I 233.964 I 233.964 I 5.5
sb-y -608.369 -214.0572 -863.54751 307.395 160.272 5.95 0 0 0

sb-x I -379.5725 I -127.9848 I -532.9351~5 I 346.468 I 233.964 I 6.5 I 346.468 I 233.964 I 5.5
sb-y -379.5725 ~127.9848 -532.9351b5 307.395 160.272 7.392 0 0 0

sb-x I -174.2204 I -17.94496 I -201.773$8 I 121.022 I 121.022 I 6.5 I 121.022 I 121.022 I 5.5
sb-y -174.2204 -17.94496 -201.773~8 0 0 0 0 0 0

sb-x I -713.5085 I -231.9043 I -992.683t I 233.964 I 233.964 I 5.5 I 233.964 I 233.964 I 5.5
sb-y -713.5085 -231.9043 -992.683 4 234.051 160.272 5.95 0 0 0

sb-x I -560.703 I -186.1861 I -7842335~ I 233.964 I 233.964 I 5.5 I 233.964 I 233.964 I 5.5
sb-y -560.703 -186.1861 -7842335bs 234.051 160.272 5.95 0 0 0

sb-x I -379.1403 I -136.9096 I -541.8~3~ I 346.468 I 233.964 I 5.5 I 346.468 I 233.964 I 5.5
sb-y -379.1403 -136.9096 -541.8523~ 234.051 160.272 7.392 0 0 0

sb-x I -185.9546 I -20.66953 I -216.9553~65 I 121.022 I 121.022 I 5.5 I 121.022 I 121.022 I 5.5
sb-y -185.9546 -20.66953 -216.9553365 0 0 0 0 0 0

-705.482

-753.543

-345.851

-426.434

-130.684

-180.447

-826.401

-890.029

-617.951

-681.579

-343.167

-439.771

-139.941

-193.851

w
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Kelerangan TabeI1.9.a :
[1) Kolom yg ditinjau

[2) Tingkat lantai pada kolom yang ditinjau

[3} Arah portal yang ditinjau sejajar sb-x dan sb-y

[4) NO,k = gaya aksial kolom akibat beban mati

[5) NL,k = gaya aksial kolom akibat beban hidup

[6) 1,05Ng,k = 1,05(NO,k + NL,k)

[7] Mnak,b kin" = momen nominal aktual balok negatif sebelah kiri kolOOl

[8) Mnak,b' kin" = momen nominal aktual balok positif sebelah kiri kolom

[9) In,b ki = bentang bersih balok sebelah kiri kolom

[10) Mnak,b kanan = momen nominal aktual balok negatif sebelah kanan kolom

[11) Mnak,b' kanan = momen nominal aktual balok positif sebelah kanan kolom

[12} In,b ka = bentang bersih balok sebelah kanan kolom

[13) Nu,k:

Nu,kx = 1,05(Ng,kx) + 0, 7.Rv.1,25{($Mnak,b-x killn,b-x ki) + ( $Mnak,b-x ka/ln,b-x ka) + 0,3[($Mnak,b-y killn,b-y ki) + ($Mnak,b-y ka/ln,b-y ka)J)

(Gaya aksial rencana kolom tinjauan sumbu x)

NU,ky = 1,05(Ng,ky) + 0, 7.Rv.1,25{($Mnak,b-y killn,b-y ki) + ($Mnak,b-y ka/ln,b-y ka) + 0,3[($Mnak,b-x killn,b-x ki) + ($Mnak,b-x ka/ln,b-x ka)J)

(Gaya aksial rencana kolom tinjauan sumbu y)

dengan : Rv =1 untuk 1<n<4, Rv = 1,1-o,025n untuk 4<n<20, dan Rv = 0,6 untuk n >20
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TabeI7.9.b Gaya Aksial Rencana Kolom Portal B

',ooi"."'" ki~'o' ° ~~~ ,n,i,iMnakb=".".Kolom Lt. Arah, " .Gaya a'ksial· . ..... ' . .....
'.

portal .. .... n .. NL,k 1,05t'/g,k i
MJ A ",fj,' ".; .... : ~ "'~ ......

.j .' ~ ,

i: ....(kN) '(kN) i'; I; .; ......i··;.i;t(: ~ ~'.' "-:-:-~-':,-r
",.'

.''';; .

r1f .. .' (3) ..
....,

.:';.; (5)
'..

~$]
", ..

(2] . .' .. . ....... :81?·:· ....·ii ... [9 IVI;;;; .;i
sb-x -248.6577 -117.8181 -384.179959 202.891 139.117 0.669 202.891 139.117 3.5 239.822

Kl 1
4.79959sb-y -248.6577 -117.8181 -38 0 0 0 1476.569 961.632 6.972 81.046

sb-x -160.6367 -96.98836 -270· 06313 202.891 139.117 3.5 202.891 139.117 3.5 -61.517
K2 1

sb-y -160.6367 -96.98836 -270· 06313 0 0 0 687.923 320.544 6.969 -92.586

sb-x -178.2258 -116.3643 -309· 19605 202.891 139.117 3.5 202.891 139.117 5.5 -136.939K3 1
sb-y -178.2258 -116.3643 -309.~19605 0 0 0 541.446 320.544 6.969 -159.118

K4 1
sb-x -190.1994 -100.3602 -30508758 202.891 139.117 5.5 202.891 139.117 5.5 -169.340

sb-y -190.1994 -100.3602 -30' .08758 0 0 0 394.323 320.544 6.969 -182.685

1
sb-x -325.3297 -173.8259 -52~ .11338 139.1170159 139.1170159 0.669 139.1170159 139.1170159 2.385 -27.703

K5 sb-y -325.3297 -173.8259 -52' .11338 160.272 160.272 5.68 160.272 160.272 5.39 -282.902

2
sb-x -202.7979 -137.6283 -35 .44751 266.301 139.1170159 0.919 266.301 139.1170159 2.385 220.832

sb-y -202.7979 -137.6283 -35 .44751 234.051 160.272 6.365 394.323 320.544 6.881 -51.912

I
sb-x -392.3981 -217.0259 -63~.8952 139.1170159 139.1170159 2.385 139.1170159 139.1170159 1.81 -369.858

K6 sb-v -392.3981 -217.0259 -63~.8952 234.051 160.272 6.348 234.051 160.272 6.036 -457.405

2
sb-x -268.9118 -156.4142 -4~ 6.5923 266.301 139.1170159 2.385 266.301 139.1170159 1.81 -50.990

sb-y -268.9118 -156.4142 -4~ 6.5923 380.528 160.272 6.972 540.8 320.544 7.41 -173.592

1
sb-x -420.1457 -229.9613 -68 .61235 139.1170159 139.1170159 1.81 139.1170159 139.1170159 3.5 -449.514

K7 sb-y -420.1457 -229.9613 -681:>.61235 160.272 160.272 5.95 160.272 160.272 5.65 -524.613

2
sb-x -264.8323 -153.3676 -43 .109895 266.301 139.1170159 1.81 266.301 139.1170159 3.5 -94.016

Ib-y -264.8323 -153.3676 .143 .109895 307.395 160.272 6.609 467.667 320.544 7.092 -190.742

1
Ib-x -500.1923 -295.2556 ~83 .220295 139.1170159 139.1170159 3.5 139.1170159 139.1170159 3.5 -647.119

K8
Ib-v -500.1923 -295.2556 -83 .220295 380.528 160.272 5.95 380.528 160.272 5.65 -630.204

sb-x -278.0646 -164.7881 -46 .995335 266.301 139.1170159 3.5 266.301 139.1170159 3.5 -214.537
2

sb-y -278.0646 -164.7881 -46 .995335 307.395 160.272 6.609 467.667 320.544 7.092 -245.018
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Tabel 7.9.b Lanjutan
I,

liro
'om

•••• .•~~.•.
Arah' H,:i ....,... :.... .,., ,i;. '" Hi iii! ····li:HIAno" hv#h :: .:: <i;,: •••"'C'::: ,C !l ~fJ, K ,•.•:ii..··I·I;I!!... i·...

Nii~il!i ::
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1 sb-x -583.9921 -342.561 -972.8S 0755 139.1170159 139.1170159 3.5 139.1170159 139.1170159 5.5 -823.341

sb-y -583.9921 -342.561 -972.BS 0755 234.051 160.272 5.95 234.051 160.272 5.65 -819.677
K9

sb-x -360.9543 -224.0096 -614.21 2095 266.301 139.1170159 3.5 266.301 139.1170159 5.5 -397.879
2

sb-y -360.9543 -224.0096 -614.21 2095 307.395 160.272 6.609 541.446 320.544 7.092 -396.188

1
sb-x -592.8292 -297.37 -934.7b916 139.1170159 139.1170159 5.5 139.1170159 139.1170159 5.5 -817.146

K10
sb-y -592.8292 -297.37 -934.7P916 160.272 160.272 5.95 160.272 160.272 5.65 -811.370

2
sb-x -368.938 -199.0719 -5196.4 0395 266.301 139.1170159 5.5 266.301 139.1170159 5.5 -422.561

sb-y -368.938 -199.0719 -596.4 0395 234.051 160.272 6.609 468.102 320.544 7.092 -408.203

1
sb-x -481.9294 -170.3536 -684.89715 233.964 233.964 0.669 233.964 233.964 5.327 18.767.
sb-y -481.9294 -170.3536 -684.89715 160.272 160.272 5.689 0 0 0 -428.933

2
sb-x -358.1437 -123.1908 -505.41 1225 160.272 160.272 0.669 160.272 160.272 5.327 -18.712

K11
sb-y -358.1437 -123.1908 -505.4 1225 160.272 160.272 5.689 0 0 0 -314.530

3
sb-x -203.7077 -87.81078 -306.0 4404 311.822 233.964 0.669 311.822 233.964 5.327 511.815

sb-y -203.7077 -87.81078 -306.0 4404 234.051 160.272 7.181 0 0 0 -16.998

atap
sb-x -47.05534 -5.649886 -55.34 4873 121.022 121.022 0.669 121.022 121.022 5.327 300.992

sb-y -47.05534 -5.649886 -55.34 4873 0 0 0 0 0 0 51.559

1
sb-x -573.6038 -195.3931 -807.4 6745 233.964 233.964 5.327 233.964 233.964 4.05 -613.154

sb-y -573.6038 -195.3931 -BOH 6745 234.051 160.272 6.336 0 0 0 -699.604

2
sb-x -422.087 -135.5562 -585.<;2536 160.272 160.272 5.327 160.272 160.272 4.05 -450.340

K12
sb-y -422.087 -135.5562 -585.52536 160.272 160.272 6.336 0 0 0 -504.687

3
sb-x -223.1261 -90.68279 -329.4~ 93345 311.822 233.964 5.327 311.822 233.964 4.05 -102.164.

! sb-y -223.1261 -90.68279 -329.~93345 380.528 160.272 7.181 0 0 0 -201.333
I

-38.6649 3.702441 -35.71C 5I sb-x 8195 121.022 121.022 5.327 121.022 121.022 4.05 55.340atap
sb-y -38.6649 3.702441 -35.71C 58195 0 0 0 0 0 0 -9.095

-
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30.683

-38.630

61.728

-22.987

-644.211

-737.616

-341.890

-421.083

-6.023

-158.297

-456.256

-507.456

-61.073

-178.616

-509.740

-617.845

5.5

o

-523.805

-643.462

3.5

o

5.5

o

3.5

o
3.5

o

3.5

o

5.5

o

5.5

o

3.5 I 57.308

-21.655

3.5 I -44.068
o -183.371

3.5 I .-389.530

o -461.106

rri,;..'

3.5 I 121.022 I 121.022
o 0 0

3.5 I 233.964 I 233.964
5.95 0 0

4.05 I 121.022 I 121.022
o 0 0

3.5 I 160.272 I 160.272
5.95 0 0

3.5 I 121.022 I 121.022
o 0 0

4.05 I 160.272 I 160.272
5.95 0 0

3.5 I 160.272 I 160.272
5.95 0 0

3.5 I 233.964 I 233.964
5.95 0 0

4.05 233.964 I 233.964
5.95 0 0

3.5 I 311.822 I 233.964
7~92 0 0

4.05 I 311.822 I 233.964
7.392 0 0

3.5 I 311.822 I 233.964
7~92 0 0

-58.3731 I -6.708295 I -68.33~4647ts I 121.022 I 121.022
-58.3731 -6.708295 -68.33546475 0 0

-620.9833 I -191.4286 I -853.Q32495 I 233.964 I 233.964
-620.9833 -191.4286 -853.d32495 234.051 160.272

-219.0724 I -67.55337 I -300.9F05~ I 311.822 I 233.964
-219.0724 -67.55337 -300.957058;5 307.395 160.272

-50.28576 I -6.184718 I -59.2~0019 I 121.022 I 121.022
-50.28576 -6.184718 -59.2940019 0 0

-449.0864 I -126.8987 I -604.~84355 I 160.272 I 160.272
-449.0864 -126.8987 -604.7184355 234.051 160.272

-381.9885 I -109.7294 I -516.3
I
b3795 I 160.272 I 160.272

-381.9885 -109.7294 -516.303795 160.272 160.272

-547.3592 I. -183.6533 I -767.5~3125 I 233.964 I 233.964
-547.3592 -183.6533 -767.5~3125 380.528 160.272

-207.0543 I -74.39618 I -295.$3004 I 311.822 I 233.964
-207.0543 -74.39618 -295.523004 307.395 160.272

-216.4783 I -83.55833 I -315.0~84615 I 311.822 I 233.964
-216.4783 -83.55833 -315.0384615 307.395 160.272

-48.27242 I -4.581618 I -55.49~7399 1 121.022 I 121.022
-48.27242 -4.581618 -55.49b7399 0 0

-404.1249 I -122.6002 I -553.061355 I 160.272 I 160.272
-404.1249 -122.6002 -553.~'355 160.272 160.272

sb-x

sb-y

sb-y

sb-x

sb-y

sb-x

sb-y

sb-x

sb-y

sb-x

sb-y

sb-x

sb-y

sb-x

sb-y

sb-x

sb-x

sb-y

sb-x

sb-y

sb-x

sb-y

sb-x

sb-y

2

2

3

3

3

2

atap

atap

atap

~

~

K14

K15

K13
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Tabel 7.9.b Lanjutan

-607.2943 -155.3257 -800·Y51 233.964 233.964 5.5 233.964 233.964 5.5 -637.723

-607.2943 -155.3257 -800.~51 160.272 160.272 5.95 0 0 0 -708.946

2 --~
-480.5912 -127.5499 -638.5 8155 160.272 160.272. 5.5 160.272 160.272 5.5 -519.160

K16
sb-y -480.5912 -127.5499 -638.5' 8155 234.051 160.272 5.95 0 0 0 -549.962

3
sb-x -268.6354 -86.46978 -372.8E 0439 311.822 233.964 5.5 311.822 233.964 5.5 -185.198

-268.6354 -86.46978 -372.8E 0439 234.051 160.272 7.392 0 0 0 -274.086

atap I - - I -64.04116 . -7.085048 -74.6815184 121.022 121.022 5.5 121.022 121.022 5.5 2.331 I
-64.04116 -7.085048 -74.68 5184 0 0 0 0 0 0 -51.578

Keterangan TaMl7.1.b :

(1) Kolom yg dilinjeu

(2) Tllgkat Iantal pada kolom yang ditinjau

(3) AnIh portal yang ditinjau sejajar sb-x dan sb-y'

(4) NO,k = gaya akslal kolom akibat beban mati

IS) Nlk = gaya akslal kolom akibat beban hidup

fIJ 1,05Ng,k z 1,05(NO,k + NL,k)
I

(7J AIrlM,b kiri • momen nominal aktual balok negatif sebelah kiri kOl1m

II) Mnak,b' kiri • momen nominal aktual balok positif sebelah kiri kO'jm

II) /n,b ki :a bentang bersI1 baloksebelah kiri kolom

(10) Mnak,b kanan K momen nominal aktual balok negatif sebelah ka~an kolom

(11) Mnak,b' kanan = momen nominal aktual balok positif sebelah karan kolom

(12] \n,b ka = bentang bersih balok sebelah kanan kolom I .

(13) Hu,k: t
Nu,kx" 1,05(Ng,kx) + 0, 7.Rv.1,25{( IMnak,b-x ki/ln,b-x ki) + (I nak,b-x kalln,b-x ka) + 0,3[(IMnak,b-y killn,b-y ki) + (IMnak,b-y kalln,b-y ka)})

(Gaya aksial rencana kolom tinjauan sumbu x) .

NU,ky" 1,05(Ng,ky) + 0, 7.Rv.1,25{(IMnak,b-y ki/ln,b-y ki) + (I nak,b-y kaIT'I,b-y kay + 0,3[(IMnak,b-x killn,b-x ki) + (IMnak,b-x kalln,b-x ka)})

(Gayaakslal rencana kolom tinjauan sumbu y)

dengan : Rv =1untuk 1<n<4, Rv = 1,1-0,025n untuk 4<n<20, danlRv = 0,6 untuk n >20
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label 7.10.8 Gaya Aksial Maksimum Kolom Portal A

Kolom Lt. ~~~~ .~Sejajar sumbu x
•

~. i. ~ SeJajar sumbu y. <~~« •• ~.~~~~ ~.~.. < Gempa kiri. ~~ . . Gempa kanan

NO.kx ~.NL,kx NEki,kx NEka.1< ~ND.ky
Nl..,lw .~~.. ~ 1·~~NSki,ky

~1~~)~~ ~
NU,kx1 NiJN1~ NU,kx2 NU,ky2

~ ~ ~ (kN) ~ ~ ~~~(kNF
~ (kN) (kN) (kN) >(kN) •. (kN) (kN) ... ~~. ~ .. ··(i(N»·~ i(kN) (kN)

[1] ~.~ ..• [2] [3] I .~. ~.< •• [4]< ~ [5] 16] [7] [8] ...~.. •. ~•..~. I <[9] .~.~ [11] >L [13] i [14] •••.

K1 1 -293.3685 -166.5289 -146.5871 14.383 -293.3685 -166.5289 187.1897 -212.1884 -862.699 118.605 -535.719 -1355.960

K2 1 -235.8981 -133.7603 0.4628757 -1.213712 -235.8981 ~133.7603 56.95178 ~5.78996 -314.438 -148.361 -227.955 -665.988

K3 1 -214.7479 -116.4319 -3.143293 0.32399.1 -214.7479 -116.4319 59.84856 -74.38675 -285.531 -100.335 -217.920 -659.755

K4 1 -173.4274 -104.6536 14.72288 -11.584/8 -173.4274 -104.6536 52.31987 ~0.62032 -164.226 -53.691 -219.465 -561.187

K5
1 -318.7468 -177.4872 4.865222 -28.01317 -318.7468 -177.4872 21.29077 -26.06567 -473.785 -425.494 -331.751 -665.818

2 -204.9732 -133.2641 -41.74009 -14.446E 6 -204.9732 -133.2641 -2.245283 -9.271568 -533.287 -417.172 -256.113 -412.293

1 -370.7237 -207.6096 21.65465 36.27251 -370.7237 -207.6096 -9.464594 -23.07858 -528.226 -619.716 -71.987 -658.477
K6

2 -245.2101 -156.0859 14.43458 -2.7210 4 -245.2101 -156.0859 6.33704 -26.63581 -352.751 -376.558 -193.724 -536.660

K7
1 -587.2487 -352.6946 -89.9761 -0.23129~6 -587.2487 -352.6946 2.145546 -37.27169 -1362.137 -1091.299 -512.738 -1143.773

2 -388.7129 -245.516 -37.46044 -22.83617 -388.7129 -245.516 3.757863 -26.1098 -818.539 -697.357 -425.935 -804.375

K8
1 -719.7737 -456.8729 1.055617 -0.1795566 -719.7737 -456.8729 16.04031 21.07623 -1210.835 -1166.780 -452.806 -1147.185

2 -460.9577 -302.7502 -0.1955243 -12.540 4 -460.9577 -302.7502 16.06651 -3.386302 -782.471 -734.660 -375.029 -831.917

K9
1 ~51.4821 -413.4699 -2.93201 -5.0866 8 ~51.4821 -413.4699 16.34595 -28.22304 -1109.918 -1053.241 -494.147 -1243.146

2 -419.2507 -280.8607 -1.581511 13.922 -419.2507 -280.8607 16.37661 -20.29765 -721.125 -668.328 -263.666 -802.825

K10
1 -543.2621 -318.3761 24.44904 -0.98053 '8 -543.2621 -318.3761 17.138 -26.53009 -780.440 -801.935 -346.170 -1017.382

2 -341.9973 -207.6444 9.686237 -0.1288287 -341.9973 -207.6444 17.51417 -37.0812 -514.374 -491.360 -255.119 -733.027

1 -303.7794 -152.6037 -4.002545 -9.1548 8 -303.7794 -152.6037 -18.85146 -26.69164 -519.766 -563.422 -236.518 -602.842
K11

P92 -155.6001 -89.9422 -1.655927 -0.20741 -155.6001 -89.9422 -13.65339 15.87233 -281.978 -317.250 -77.050 -191.417

1 -474.4848 -210.0099 604.0346 -46.343~ -474.4848 -210.0099 -12.43003 24.63234 1802.564 -9.842 250.120 -673.657

K12
2 -346.0777 -163.2386 564.9473 -48.269 4 -346.0777 -163.2386 -17.52011 151.0387 1815.921 103.467 409.369 38.760

3 -205.1038 -120.9803 534.0515 39.942 5 -205.1038 -120.9803 -22.68308 94.64087 1872.047 235.248 720.732 105.431

atap -46.98863 -2.481352 14,89816 -12.190 7 -46.98863 -2.481352 3.403897 92.28535 14.918 -18.875 78.119 320.296

1 -630.1398 -276.6741 -239.7285 -0.7212569 -630.1398 -276.6741 -114.6075 111.399 -2103.420 -1735.564 -404.889 -485.188

K13
2 -477.2287 -218.8918 -247.6424 -31.495 1 -477.2287 -218.8918 -94.05265 32.14161 -1889.531 -1437.977 -581.644 -635.616

3 -309.0247 -168.1362 -259.9577 -37.447 7 -309.0247 -168.1362 -89.82675 128.2935 -1706.023 -1205.838 -445.129 -9.370 I

atap -126.0656 -14.13868 -11.21782 27.989" 9 -126.0656 -14.13868 -4.99368 83.72289 -200.621 -182.322 196.422 239.688
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TabeI7.10.a Lanjutan

Kolo' 1< ysejaja{sumbux···· . . < .:" •. ·••Y· .•... ....... » .•'. Gempa kirL. • •

.... Gel11pakallan . ....•... ..... ......

......... -'\ ND,kx ..... NL,kX·· ND.k'j ···Ni..:kjir •••.•. Ngki,kir Nu,kx1 '~' ... 'lIIJik}8 NiJ;kx2r
. ....

>NEki,kx NEka,kx

•···.ikNii ,./\ .
.'

.·.ir (kN) • I •••• • (kN) (kN) (kN) (It\!) (kN) ..•.. .' . (kN) "(kN)< '>(kN) •• (kN) ... < ll<r II ..•.••

[1] '[2] . [31 I····. (4) [5] [6] [7} [8] ~ . .. [9] .•...••. '.~ Ji61 • [11] [12] [13] •' [14].

1 -734.783 -286.2909 -86.32742 -8.62638 -734.783 -286.2909 -73.13311 84.88785 -1526.850 -1488.059 -320.521 -726.468

K14 2 -554.1492 -211.8189 -66.09639 -0.5315119 -554.1492 -211.8189 -64.5835 103.1499 -1163.247 -1158.799 -164.075 -371.707

3 -352.4517 -141.3961 -41.16319 -15.0086 -352.4517 -141.3961 -61.71022 38.57285 -769.180 -829.589 -206.122 -375.445

atap -146.2372 . -19.00794 -1.843383 -27.1543' -146.2372 -19.00794 1.171434 123.7277 -179.774 -170.910 19.955 311.934

1 -806.7585 -297.2614 12.85193 14.4666 -806.7585 -297.2614 -72.79453 79.94297 -1196.964 -1448.764 -137.142 -805.232

2 -608.369 -214.0572 9.562605 -4.2656 9 -608.369 -214.0572 -66.1841 85.28316 -906.777 -1129.472 -125.178 -510.733
K15

3 -379.5725 -127.9848 5.523746 -0.1640 9 -379.5725 -127.9848 -66.70986 104.0052 -593.790 -806.157 1.773 -96.320

atap -174.2204 -17.94496 1.150301 -2.2782 -174.2204 -17.94496 0.1307449 -2.997021 -196.778 -199.775 -30.979 -217.232

1 -713.5085 -231.9043 -1.558824 -3.6031 3 -713.5085 -231.9043 -76.52365 5.236128 -1095.650 -1316.047 -253.672 -975.232

K16
2 -560.703 -186.1861 -0.9915574 3.1475 9 -560.703 -186.1861 -69.79333 -1.601372 -876.338 -1078.615 -185.335 -786.993

3 -379.1403 -136.9096 0.2120214 -0.8262' 91 -379.1403 -136.9096 -70.12891 -0.1194814 -629.324 -836.127 -147.153 -543.395

atap -185.9546 -20.66953 0.3576551 -0.00371 b39 -1659546 -20.66953 0.1307449 -0.3466563 -215.288 -215.956 -21.780 -218.416

Keterangan Tabel 7.10.a:

[1] Kolom yg ditinjau [11] NU,kx1 = 1,05(Ng,kx + 4/k(NE,kix +O.3NE,kiy»

[2] TIngkallanlai pada kolom yang ditinjau (gaya aksial maksimum kolom sejajar sb-x akibat gempa kiri) dengan k= 1

[3] ND,kx '"' gaya aksial kolom akibat beban mati sejajar sb-x [12] NU,ky1 ;: 1,05(Ng,ky +4/k(NE,kiy + O.3NE,kix»

[4] NL,kx '" gaya aksial kolom akibat beban hidup sejajar sb-x (gaya aksiaf maksimum kolom sejajar sb-y akibat gempa kiri) dengan k= 1

(5] NEki,kx. =gaya aksial kolom akibat beban gempa kin sejajar sb-x (13] NU,kx2 = 1.05(Ng,kx+ 4/k(NE,kax +O,3NE,kay»
(6) NEka,kx =gays aksial kolom akibat beban gempa kanan sejajar box (gays aksial maksimum kolom sejajar sb-x aldbat gempa kanan) dengan k= 1

(7] ND,ky '" gaya aksial kolom akibat beban mali sejajar sb-y [14] NU,ky2 = 1,05(Ng,ky + 4/k(NE,kay + O,3NE,kax»)
[8) NL,ky =gaya .aksial kolom akibat beban hidup sejajar sb-y (gaya aksial maksimum kolom sejajar sb-y akibat gempa kanan) dengan k= 1

(9) NEki,ky =gaya aksial kolom akibat beban gempa kiri sejajar sb-\

[10) NEka,ky '" gaya aksial kolom akibat beban gempa kanan sejaja sb-y NB : Cetak tebal adalah gaya aksial maksimum yang dipakai dalam perencanaan
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TabeI7.10.b Gaya Aksial Maksimum Kolom Portal B

:~

Kolom Lt. ... Sejajar sumbu x Sejajar sumbu y ....... gempa kin gempa kanan

ND,kx NL;kx NEki,kx NEka,kx ND.ky NL,ky NEki,ky NEka,i{Y. NU,kx1 . NU,ky1 NU,kx2 NU,ky2
.: (kN) (kN) .: (kN) (kN) (kN) (kN) (kN) (kN) . (kN) ··r . (kN) ..... (kN) (kN)

[1] [21 .• [3] [4] : [5] [ 6] m [81 [9] (10) ..... [11] \>r12] . [13] [t4]

K1 1 -248.6577 -117.8181 -77.42703 4.542373 -248.6577 -117.8181 135.6031 -190,784 -539.133 87.175 -426.317 -1180.369

K2 1 -160.6367 -96.98836 -13.36633 2.816418 -160.6367 -96.98836 54.09169 ~5.09003 -258.489 ~0.163 -186.057 -540.336

K3 1 -178.2258 -116.3643 -5.736248 1.582112 -1782258 -116.3643 50.30612 -58.7315 -270.026 -105.262 -195.562 -553.998

K4 1 -190.1994 -100.3602 -1.284067 -0.4570001 -190.1994 -100.3602 50.49874 -59.19576 -246.852 -94.611 -183.233 -554.286

1 -325.3297 -173.8259 28.23307 -23.9651 -325.3297 -173.8259 39.28662 -30.83 -356.033 -323.536 -292.372 -683.795
K5

2 -202.7979 -137.6283 0.4262254 -9.367901 -202.7979 -137.6283 -7.601951 5.582588 -365.236 -388.839 -176.373 -345.804

1 -392.3981 -217.0259 -34.09056 17.55213 -392.3981 -217.0259 1.288314 -16.27081 -781.452 ~77.438 -210.455 -686.117
K6

2 -268.9118 -156.4142 -3.086557 -0.03756193 -268.9118 -156.4142 -1.576261 -12.97008 -461.542 -457.102 -183.976 -501.114

1 -420.1457 -229.9613 -10.766 6.2215004 -420.1457 -229.9613 -0.455704 -13.09844 -728.404 ~98.091 -243.137 -729.787
K7

2 -264.8323 -153.3676 -0.8158128 -0.84314'31 -264.8323 -153.3676 -0.5058218 -11.88264 -443.174 -442.262 -180.406 -490.079

1 -500.1923 -295.2556 -4.676326 -9.855027 -500.1923 -295.2556 19.09604 -3.505453 -830.800 -760.909 -360.737 -862.361
K8

2 -278.0646 -164.7881 5.111779 -5.345592 -278.::1646 -164.7881 11.89124 -22.10237 -428.543 -408.611 -217.961 -564.561

K9
1 -583.9921 -342.561 -14.64982 6.607114 -583.9921 -342.561 -0.3642563 -12.76544 -1034.869 -992.869 -363.406 -1018.171

2 -360.9543 -224.0096 -1.563229 -0.1388022 -360.9543 -224.0096 -1.576935 -12.83735 -622.765 ~22.805 -253.610 -668.304

K10
1 -592.8292 -297.37 -5.043542 2.543437 -592.8292 -297.37 -0.7050779 -12.45961 -956.780 -944.025 -322.551 -983.835

2 -368.938 -199.0719 -0.5051775 -0.36161:02 -368.938 -199.0719 -0.5166507 -11.67605 -599.183 -599.217 -225.787 -645.906
1 -481.9294 -170.3536 350.0987 -29.13961 -481.9294 -170.3536 -20.63618 27.11524 759.516 -330.445 100.511 -607.729

K11
2 -358.1437 -123.1908 -145.6882 -30.97134 -358.1437 -123.1908 -90.28803 125.2735 -1231.055 -1068.178 -254.558 -18.276

3 -203.7077 -87.81078 -10.58142 -8.878666 -203.7077 -87.81078 -56.03429 80.56705 -421.140 -554.771 -39.088 21.100

atap -47.05534 -5.649886 -0.8041624 -0.0682964 -47.05534 -5.649886 -53.2857 77.52361 -125.858 -280.154 90.616 270.173

1 -573.6038 -195.3931 -29.58489 26.74538 -573.6038 -195.3931 -50.21267 71.46342 -994.971 -1055.617 -33.852 -473.601

K12
2 -422.087 -135.5562 -0.5450789 -0.7708987 -422.087 -135.5562 -49.92403 70.84698 -650.719 -795.893 -56.877 -288.939

3 -223.1261 -90.68279 328.7374 -20.1 H!01 -223.1261 -90.68279 -26.80024 37.43061 1017.429 -27.851 212.620 -197.641

stap -38.6649 3.702441 -150.5938 -23.37746 . -38.6649 3.702441 -76.95663 105.8693 -766.170 -549.677 -119.026 378.485

1 -543.2881 -176.7352 -11.31448 ~.108054 -5432881 -176.7352 -49.60065 71.67694 -866.042 -978.603 -132.793 -462.677

2 -404.1249 -122.6002 0.8005992 -0.2901721 -404.1249 -122.6002 -47.1419 70.09696 -609.098 -750.049 -40.786 -259.020
.,

K13
: 18.56364 ~3 -216.4783 -83.55833 -19.74615 -216.4783 -83.55833 -44.58454 64.48605 -454.149 -527.174 50.750 -20.807

atap -48.27242 -4.581618 -0.3367694 -0.3345797 -48.27242 -4.581618 -43.98867 64.11893 -112.337 -240.673 74.220 213.381
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TabeI7.10.b Lanjutan

Kotom It./
..

•
Sejajar sumbu x Sejajar sumbu y ..•..••• . ...... .:>:::<: i.< gempa kiri ...:>: gempa kanan

I NO,kx NL,kx NEki,kx NEka,kx ND,ky NL.;ky NEki,ky NEka,kJ;. .. NU,kx1 NU,ky1 .. NU,kx2 NU,ky2
•....:·(kN)

•
(kN) .....•• ··· (kN) (kN) (kN) '(kNj (kN)··••• ·:····· .(kN) < «tkN) :..: ..•••.• (RI\I) (kN) (kN)

[1] 121 . [3) 141 [5) [ 6) [7] [81 [9) [10] •••:··' .. :•......... [11] [12] [13] [14]

1 -547.3592 -183.6533 308.4748 -9.681818 -547.3592 -183.6533 -31.83641 44.26056 487.917 -512.598 146.167 -593.868

K14
2 -381.9885 -109.7294 -156.3285 -16.62577 -381.9885 -109.7294 -72.85593 99.60629 ·1264.682 ·1019.273 -223.685 -118.906

3 -207.0543 -74.39618 -12.20182 -2.569623 -207.0543 -74.39618 -48.16051 69.92976 -407.453 -513.171 -13.609 -5.056

atap -50.28576 ~.184718 1.817067 0.1018171 -50.28575 ~.184718 -46.22094 68.95506 -109.901 -251.132 82.725 230.446

1 ~20.9833 -191.4286 -7.500302 8.828166 oS20.9833 -191.4286 -43.44133 62.85685 -939.270 -1044.936 -92.597 -577.910

2 -449.0864 -126.8987 0.02393339 0.2501438 -449.0864 -126.8987 -43.529 63.45978 -659.530 -787.576 -52.209 -337.938
K15

-1.385731 -219.0724 oS7.55337 2.919417 -0.73352193 -219.0724 -67.55337 7.061492 -267.620 -279.798 -70.261 -305.784

atap -58.3731 -6.708295 -5.575405 -2.04714 -58.3731 -6.708295 -3.636262 2.087452 -96.334 -90.633 -18.866 ~2.148

1 -607.2943 -155.3257 0.6405198 -0.8099882 ~07.2943 -155.3257 0.2253928 -0.2133047 -797.777 -798.997 -166.090 -802.667

2 -480.5912 -127.5499 0.5689608 0.1807651 -4805912 -127.5499 0.2200981 -0.4809555 -635.881 oS36.907 -133.177 -640,340
K16

3 -268.6354 -86.46978 -1.015384 2.082516 -268.6354 -86.46978 0.2070268 -0.4935365 -376.864 -373.270 -83.735 -372.309

atap ~4.04116 -7.085048 0.1592516 0.139207~ ~4.04116 -7.085048 0.06617476 -0.169557 -73.930 -74.204 -6.901 -75.219

K......ngan label 7.10.b:

[1) Kolom yg ditinjau .

[2J Tllgkat lantai pada kolom yang ditinjau

(3) ND.kx = gaya aksial kolom akibat beban mati sejajar sb-x

(4) NL.kx = gaya aksial kolom akibat beban hidup sejajar sb-x

(5) NEki,kx = gaya aksiaf kolom akibat beban gempa kiri sejajar sb-x

(6) NEka.kx • gaya aksial kolom akibat beban gempa kanan sejajar sb-x

[7] ND.ky = gays aksial kolom akibat beban mati sejajar sb-y

(8) NLky =gaya aksial'kolom akibat beban hidup sejajar sb-y

(9) NEJa.ky • g<tya akslal kolom akibat beban gempa kiri sejajar sb-y

(10) Nge,ky • gaya aksial kolom akibat beban gempa kanan sejajar sb-y

..~---~~:=--- =-=-=---.,......,,--~

[11] NU,kx1 =1,05(Ng,kx + 4I1«NE,kix + O,3NE,kiy))

(gaya aksial maksimum kolom sejajar sb-x akibat gempa kiri) dengan k= 1

[12] NU,ky1 = 1,05(Ng,ky + 4I1«NE.kiY + O,3NE,kix))

(gaya aksial maksimum kolom sejajar sb-y akibat gempa kiri) dengan k= 1

(13) NU,kx2 =1,05(Ng,kx+ 4I1«NE,kax + O,3NE,kay))

(gaya aksial maksimum kofom sejajar sb-x akibat gempa kanan) dengan k= 1

(14] NU,ky2 =1,05(Ng,ky +4I1«NE,kay + O,3NE,kax))

(gaya aksial maksimum kolom sejajar sb-y akibat gempa kanan) dengan k= 1

NB : Cetak tebal adalah gaya aksial maksimum yang dipakai dalam perencanaan

v,.;
~
N
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:ll 7.11.a Gaya Aksial Terpakai Kolom Portal A

lm

1
1

2

~3

~4

(5

<6

K7

K8

K9

K10

K11

K12

K13

K14

K15

K16

Lantai

[2]

1-
1-
1-
1-
1-
2-
1

2-
1-
2-
1

2-
1

2-
1

2

1

2-
1-
2

3-
slap

~_...J
2-
3

slap
1-
2-
3-

stap
1-
2-
3

atap
1-
2

3-
atap

Gaya aksial rencana ·iGayaaksial terpakai

NU.kx;L~U;kY

(kN) ·'(kN)

~ ~~

196.496 I 7.809 [ -862.699 J -1355.960 I 196.496 I 7.809

-233.841 I -234.984 I -314.438 I -665.988 I -233.841 I -234.984

-186278 I -200.813 I -285.531 I -659.755 I -186278 I -200.813

-55.908 I -131.104 I -219.465 [ -561.187 I -55.908 I -131.104

82.174 I -247.791 I -473.785 I -665.818 I 82.174 I -247.791

-133.814 I -133.814 I -533.287 I -417.172 I -133.814 I -133.814

-282.985 , -408.492 I -528.226 I -658.471 I -282.985 I -408.492

189.221 I -83.867 I -352.751 I' -536.660 I 189.221 I -83.867

-739.849 I -804.472 I -1362.137 I -1143.713 I -739.849 I -804.472

-208.638 I -375.626 I -818.539 I -804.375 I -208.638 I -375.626

-1092.669 I -1064.143 I -1210.835 I -1166.780 I -1092.669 I -1064.143

-555.368 I -566.571 I -782.471 I -831.917 I -555.368 I -566.577

-973.662 I -966.497 I -1109.918 I -1243.146 I -973.662 I -966.497

-471.926 I -513.119 [ -721.125 J -802.825 I -471.926 I -513.119

-716.465 I -805.347 I -780.440 I -1017.382 I -716.465 I -805.347

-223.442 [ -414.675 I -514.374 I -733.027 I -223.442 I -414.675

-221.476 I -346.313 I -519.766 [ -602.842 I -221.476 I -346.313

229.412 I -31.389 I -281.978 I -317250 I 229.412 I -31.389

-15.055 I -462.756 I 1802.564 I -673.657 I -15.055 I ~2.756

168.882 I -278.818 I 1815.921 , 103.467 I 168.882 I 103.467

526.526 I -37.990 I 1872.047 I 235.248 I 526.526 I -37.990

304.389 I 54.956 I 78.119 I 320.296 I 78.119 I 54.956

-757.862 I -844.312 I -2103.420 I -1735.564 I -757.862 I -844.312

-539.690 I -633.273 I -1889.531 I -1437.977. I -539.690 I 0633.273

-261.864 I -373.421 I -1706.023 I -1205.838 I -261.864 I -373.421

-55.163 I -119.599 I -200.621 I 239.688 I -55.163 I -119.599

-890.645 I -964.913 I -1526.850 J -1488.059 I -890.645 I -964.913

-622.784 I -697.052 I -1163.247 I -1158.799 I -622.784 I -697.052

-298.396 -402.121 -769.180 -829.589 I -298.396 I -402.121

-88.631 -148.045 -179.714 -311.934 -88.631 -148.045

-1001.155 I -1049.216 I -1196.964 I -1448.764 I -1001.155 I -1049.216

-705.482 I -753.543 I -906.777 I -1129.472 I -705.482. I -753.543

-345.851 I -426.434 I -593.790 I -806.157 I -345.851 I -426.434

-130.684 I -180.447 I -196.718 I -217.232 I -130.684 I -180.447

-826.401 I -890.029 I -1095.650 , -1316.047 I -826.401 I -890.029

-617.951 I -681.579 I -876.338 I -1078.615 I -617.951 I -681.579

-343.167 I -439.771 I -629.324 I -836.127 I -343.167 I -439.711

-139.941 I -193.851 I -215.288 I -218.416 I -139.941 I -193.851

Keterangan Tabel 7.10.a:

[1] Kolom yg ditinjau

(2) Tingkat lantai pada kolom yang dilinjau

[3] Nu,kx =Gaya aksial kolom rencana sejajar sb-x

(4] Nu,ky = Gaya aksial kofom rencana sejajar sb-y

[5] Nu,kx = Gays aksial kolom maksimum sejajar sb-x

[6] Nu,ky = Gaya aksial kolom maksimum sejajar sb-y

[1] Nu,kx = Gaya aksial kolom terpakai sejajar sb-x

(8] Nu,ky I: Gaya aksial kolom terp.kai Mjajar ab-y

NB : cetak tebaladallh py8 .... png dlpakal dal8m ......"*..... koIom

11
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IbeI7.11.b Gaya Aksial Terpakai Kolom Portal B

i$ ~~V,t,~~~.y ......" .. ,::a_mats:.:;, .':::t~a'~,:.'~y .......
i/i/ .•.. /( (kN) (kN) (kN) ..•.•••••..•...• ··/(kN) •/

[6][7] .......// Iii 8] .·ii ...
K1 1 239.822 81.046 -539.133 -1180.369 239.822 81.046

K2 1 -61.517 -92.586 -258.489 -540.336 -61.517 -92.586

K3 1 -136.939 -159.118 -270.026 -553.998 -136.939 -159.118

K4 1 -169.340 -182.685 -246.852 -554.286 -169.340 -182.685

K5 1 -27.703 -282.902 -356.033 -683.795 -27.703 -282.902

2 220.832 -51.912 -365.236 -388.839 220.832 -51.912

K6 1 -369.858 -457.405 -781.452 -686.117 -369.858 -457.405

2 -50.990 -173.592 -461.542 -501.114 -50.990 -173.592

K7 1 -449.514 -524.613 -728.404 -729.787 -449.514 -524.613

2 -94.016 -190.742 -443.174 -490.079 -94.016 -190.742

K8 1 -647.119 -630.204 -830.800 -862.361 -647.119 -630.204

2 -214.537 -245.018 -428.543 -564.561 -214.537 -245.018

K9 1 -823.341 -819.677 -1034.869 -1018.171 -823.341 -819.677

2 -397.879 -396.188 -622.765 -668.304 -397.879 -396.188

K10 1 -817.146 -811.370 -956.780 -983.835 -817.146 -811.370

2 -422.561 -408.203 -599.183 -645.906 -422.561 -408.203

K11 1 18.767 -428.933 759.516 -607.729 18.767 -428.933

2 -18.712 -314.530 -1231.055 -1068.178 -18.712 -314.530
I

3 511.815 -16.998 -421.140 -554.771 511.815 -16.998

stap 300.992 51.559 -125.858 -280.154 -125.858 51.559

K12 1 -613.154 -699.604 -994.971 -1055.617 -613.154 -699.604

2 -450.340 -504.687 -650.719 -795.893 -450.34() -504.687

3 -102.164 -201.333 1017.429 -197.641 -102.164 -197.641

stap 55.340 -9.095 -766.170 -549.677 I 55.340 -9.095

K13 1 -523.805 -643.462 -866.042 -978.603 -523.805 -643.462

2 -389.530 -461.106 -609.098 -750.049 -389.530 -461.106

3 -44.068 -183.371 -454.149 -527.174 -44.068 -183.371

atap 57.308 -21.655 -112.337 -240.673 57.308 -21.655

K14 1 -509.740 -617.845 48/.917 -593.868 487.917 -593.6G8

2 -341.890 -421.083 -1264.682 -1019.273 -341.890 -421.083

3 -6.023 -158.297 -407.453 -513.171 -6.023 -158.297

stap 61.728 -22.987 -109.901 -251.132 61.728 -22.987

K15 1 -644.211 -737.616 -939.270 -1044.936 -644.211 -737.616

2 -456.256 -507.456 -659.530 -787.576 -456.256 -507.456

3 -61.073 -178.616 -267.620 -305.784 -61.073 -178.616

atap 30.683 -38.630 -96.334 -90.633 30.683. -38.630

K6 1 -637.723 -708.946 -797.777 -802.667 -637.723 -708.946

2 -519.160 -549.962 -635.881 -640.340 -519.160 -549.962

3 -185.198 -274.086 -376.864 -373.270 -185.198 -274.086

stap 2.331 -51.578 -73.930 -75.219 2.331 -'51.578

Keterangan Tabel 7.11.b:

[1 J Kolom yg ditinjau

(2) Ttngkat Iantai pada kolom yang dilinjau

[3) Nu,kx = Gaya aksial kolom rencana sejajar sb-x

(41 Nu,ky· Gaya akslal kolom rencana sejajar sb-y

15J Nu,kx· Gaye .kala! kolom makslmum sejajar sb-x

IS) Nu.tv· Geya ekllal koIom mablmum .... Ib-y

(6J Nu,ky z Gays aksial kolom maksimum sejajar sb-y

[7] Nu,kx =Gaya aksial kolom terpakai sejajar sb-x

(8J Nu,ky =Gaya aksial koJom terpakai sejajar sb-y

NB : cetak lebal ada/ah gaya aksial

yang dipalcai da/am perencanaan kolorn

__~J



TabeI7.12.a Perhitungan Diagram Interaksi Kolorn Uku~an 500 mm x 500 mm

1\Aftgan80~IW::; 7 10 12
Ip"@12;;;;;~Y;~"i: 150 10 1

n I Asl I d' I a I 500 I 340 I 29i.5 II 255 I 224.4 I 170 I 127.5 I 85 I 42.5 I 8.5 I 4.25 I 0.85

3 1139.82 60.0 fs1 600 510 497.14265j 480 463.636364 420 360 240 -120 -3000 -6600 -35400

2 759.88 250.0 fs2 600 225 171.42857 100 31.8181818 -150 -400 -900 -2400 -14400 -29400 -149400

3 1139.82 440.0 fs3 600 -60 -154.28571, -280 ....ao -720 -1160 -2040 -4680 -25800 -52200 -263400

Cs1 436551.1 436551.1 436551.111436551.1 438551.1 436551.1 390958.3 254179.9 -136778.4 -455928.0 -455928.0 -455928.0

Cs2 291034.0 158055.0 117347.2 63070.0 24178.0 -113982.0 -303952.Q -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs3 436551.1 -68389.2 -175857.91 -319149.6 -455928.0 -455928.0 -455928.0 -455928.0 -455928.0 -455928.0 '-455928.0 -455928.0
I'

~""""~.
~~k221.2

Cc I 4250000.0 I 2890000.0 I 2528750.~ I 2167500.0 I 1907400.0 I 1445000.0 I 1083750.0 I 722500.0 I 361250.0 I 72250.0 I 36125.0 I 7225.0

O.6SPn L3519.21" '2220.5 I 1889.4 II", 1~?~.21r!~4~:~iil ..•.R~"FlI4fl.tFl>I<,>n:nQil ,"348 0 i", 1<~1.t1:~~8il';7MS'

O.65Mnl< 0:O~<1212.6', ~242.111,265.9.1~1~1fi;S$:;G.iu.~;~;~~fAa5J,I·, i93Jiii:11;~

.;till~~~~f'-
kondisi 1 2 3 I 4 5 6 7 8 9 10 11 12

x - 400 350 300 284 200 150 100 50 10 5 1

n Ali d' B 500 340 297.5 255 224.4 170 127.5 85 42.5 8.5 4.25 0.85

3 1471.88 60.0 fs1 600 510 497.14285 480 463.636384 420 360 240 -120 -3000 -6600 -35400

2 981.25 250.0 fs2 600 225 171A2857~ 100 31.8181818 -150 -400 -900 -2400 -14400 -29400 -149400

3 1471.88 440.0 fs3 600 -60 -1542857, -280 ....ao -720 -1160 -2040 -4680 -25800 -52200 -263400

Cs1 563728.1 563728.1 563728.j 563728.1 563728.1 563728.1 504853.1 328228.1 -176625.0 -588750.0 -588750.0 -588750.0

Cs2 375818.8 204100.0 151533.0 81443.8 31221.6 -147187.5 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs3 563728.1 -88312.5 -22;:)89. -412125.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0

Cc 4250000.0 2890000.0 252875D. 2167500.0 1907400.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 36125.0 7225.0

065Pn i i3739;6 ..,•.. 2320.2<' 1961.0 ,,1560.4 ,·..,1~~.8>827.3<L± ,.,'.,·,ii';.~'''', ;,.". '~997.0, /-1015.81 ': '
u,)
~
VI

-,-,~ -~".- ,_. -,.,~,-~-~~.~-- - --·'-~I -.--.



O.85Pn ·715.4

O.65Mn359.4

Tabet 7.12.a Lanjutan

283.1

321.5

I

·1I

~~~~,i<;i~.;i, kondisi 1 2 3 4 5 6 7 8 9 10 11 12
~Ii003~~'U~'"":' , X - 400 350 300 264 200 150 100 50 10 5 1, .: ~ .>tA:~ .. :·t,,::-,r;'·

n Asi If 8 500 340 297.5 255 224.4 170 127.5 85 42.5 8.5 4.25 0.85

6 2279.64 60.0 fsf 600 510 497."285~ 480 463.636364 420 360 240 -120 -3000 -6600 -35400

2 759.88 136.0 fs2 600 396 365.85714 328 290.909091 192 56 -216 -1032 -7560 -15720 -81000

2 759.88 212.0 fs3 600 282 236.57142 176 118.181818 -36 -248 -672 -1944 -12120 -24840 -126600

2 759.88 288.0 fs4 600 168 106.28571~ 24 -54.5454545 -264 -552 -1128 -2856 -16680 -33960 -172200

2 759.88 364.0 fs5 600 54 -24 ~ -128 -227.272727 -492 -856 -1584 -3768 -21240 -43080 -217800

I 2279.64 ....0.0 fs8 600 -60 -154.2857 -280 -400 -720 -1160 -2040 -4680 -25800 -52200 -263400

C.f 873102.1 873102.1 873102.1) 873102.1 813102.1 873102.1 781916.5 508359.7 -273556.8 -911856.0 -911856.0 -911856.0

C.2 291034.0 287994.5 26"".~ 236322.7 208138.0 132979.0 29635.3 -164134.1 -303952.0 -303952.0 -303952.0 -303952.0

CsJ 291034.0 201368.2 166a..7. 120820.9 16886.0 -27355.7 -188450.2 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

C.4 291034.0 114741.9 67846.4 5319.2 -41448.0 -200608.3 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs5 291034.0 2811 e.6 -18237.1 -97264.6 -172700.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs8 873102.1 -136778.4 -351715. -638299.2 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0

Cc 4250000.0 2890000.0 2528750. ) 2167500.0 1907400.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 36125.0 7225.0

O.85Pn 4654.2 2768.1 2296.1 1733.9 .. 126Q.7 654.8 .< .. 121.6 / •• .i#92.0< -1326.0.· .... <-1928.7 -1952.2 .. -1971.0

O.65Mn )·0,0 296.4.·· 341.2 386.8 . ·422;4 412;1« ....""'" ..... < .2$~.2/.i ····,32.5< 1......11.5 • 5.8 ! .,.2//

.. _.. - ------- .- .. - _. -_.._--

--=-.---

~.1 :l
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O.65Pn .. •.• <4228.2 2555.9 2132.41 1657.0 1247.9 715.4 ••.. 283.1\ >-266.4 .938.8 i···· ii1483.8 1-1507.3 -1526.1 I
O.65Mn ..·.0.0 265.3 305.4 342.8 371.6 359.4 321.$ 248.4 121.6 <)11.5 •..... 5.8 i 1.2

T8beI 7.12.8 LanJutan

~~~v~i~jJ,~J
kon<fisi 1 2 3 4 5 6 7 8 9 10 11 12

x - 400 350 300 264 200 150 100 50 10 5 1

n As! d' a 500 340 297.5 255 224.4 170 127.5 85 42.5 8.5 4.25 0.85

• 2279.64 60.0 fs1 600 510 497.1428"7 480 483.636364 420 360 240 -120 -3000 -6600 -35400

2 759.88 136.0 fs2 600 396 366.8571 4 3 328 290.909091 192 56 -216 -1032 -7560 -15720 -81000

2 759.88 212.0 fs3 600 282 236.5714.9 176 118.181818 -36 -248 -672 -1944 -12120 -24840 -126600

2 759.88 288.0 fs4 600 168 106.285714 24 -54.5454545 -264 -552 -1128 -2856 -16680 -33960 -172200

2 759.88 364.0 fs5 600 54 -24 -128 -227.272727 -492 -856 -1584 -3768 -21240 -43080 -217800

6 2279.64 440.0 fs6 600 -60 -154.285 1 -280 -400 -720 -1160 -2040 -4680 -25800 -52200 -263400

Cs1 . 873102.1 873102.1 873102. 873102.1 873102.1 873102.1 781916.5 508359.7 -273556.8 -911856.0 -911856.0 -911856.0

~
..

Cs2 291034.0 287994.5 265849. 236322.7 208138.0 132979.0 29635.3 -164134.1 -303952.0 -303952.0 -303952.0 -303952.0

Cs3 291034.0 201368.2 166847. 120820.9 78886.0 -27355.7 -188450.2 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs4 291034.0 114741.9 67846.4 5319.2 -41448.0 -200608.3 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs5 291034.0 28115.6 -18237.1 -97264.6 -172700.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0
Cs6 873102.1 -136778.4 -~51715.~ -638299.2 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0

Cc 4250000.0 28900000 2528750. 2167500.0 1907400.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 36125.0 7225.0

O.65Pn 4654.2 2768.1 2296.1 1733.9 ..•. /.1~~;'t· .. 654.8 •... 121.6>/ -492.0 .. -1326.0·.... ..... -1928;7 -1952.2 ·1971.0

O.65Mn :0.0 296.4 341.2 386.8·. ·)"~2;i4:) ... 412.1» ···.·.·.368.0···· ii2a3.2>< 132.5 ../11.5.... 5.8·.• ·•·· .. ·. 1.2 <

I
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TabeI7.12.a Lanjutan

~;~1:~ii;~~I)~~~lll::;
kondisi 1 2 3 4 5 6 7 8 9 10 11 12

x - 400 350 300 264 200 150 100 50 10 5 1
n Asl d' 8 500 340 297.5 255 224.4 170 127.5 85 42.5 8.5 4.25 0.85

7 3434.38 60.0 fs1 600 510 497.142857 480 463.136364 420 360 240 -120 -3000 -6600 -35400

2 981.25 123.3 fs2 600 415 388.571429 353.333333 319.69697 230 106.6666667 -140 -880 -6800 -14200 -73400

2 981.25 186.7 fs3 600 320 280 226.666667 175.757576 40 -146.6666667 -520 -1640 -10600 -21800 -111400

2 981.25 250.0 fs4 600 225 171.428571 100 31.8181818 -150 -400 -900 -2400 -14400 -29400 -149400

2 981.25 313.3 fs5 600 130 62.8571429 -26.666667 -112.121212 ·340 -653.3333~33 -1280 -3160 ·18200 -37000 -187400

2 981.25 376.7 fs6 600 35 -45.714286 -153.33333 -256.060606 -530 -906.6666667 -1660 -3920 ·22000 -44600 -225400
7 3434.38 440.0 fs7 600 -60 -154.28571 -280 -400 -720 -1160 -2040 -4680 -25800 -52200 -263400

Cs1 1315365.6 1315365.6 1315365.6 1315365.6 1315385.6 1315365.6 1177990.6 765865.6 -412125.0 -1373750.0 -1373750.0 -1373750.0

Cs2 375818.8 375818.8 364604.5 330027.1 297021.4 209006.3 87985.4 -137375.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs3 375818.8 297318.8 256068.8 205735.4 155780.9 22568.7 -143916.7 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs4 375818.8 204100.0 151533.0 81443.8 31221.6 ·147187.5 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs5 375818.8 110881.3 44997.3 -26166.7 -110018.9 -333625.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs6 375818.8 17662.5 -44857.1 -150458.3 -251259.5 -392500.0 -392500.0 -392500.0 -392500.0 ·392500.0 -392500.0 -392500.0
Cs7 1315365.6 -206062.5 -529875.0 -961625.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0

Cc 4250000.0 2890000.0 2528750.( 2167500.0 1907400.0 1445000.0 108375c..0 722500.0 361250.0 72250.0 36125.0 7225.0

O.65Pn 5693.9 3253.3 2657.6 1925.2 1281.6 484.2 -224.5 -1035:3 ~2201.6 -3014.5 ·3038.0 -3056.8

O.65Mn . > 0:0 ... 375.3 ... 436.8 502.9 559.0 551.3 496.1 382.7 172.5 r- ... 11.5 5.8 1.2

-

r

._""-''=---=-.......=><.=...~-,;=~...,...=.'"'_.,-.----~.--~ -=-~..,........"'~. -~--.- ..~--==--=-'-.,.~~- -
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TabeI7.12.a Lanjutan

~j!~~~~!I,~l[~iilj'·.·
kondisi 1 2 3 4 5 6 7 8 9 10 11 12

x - 400 350 300 264 200 150 100 50 10 5 1

n As! d' a 500 340 297.5 255 224.4 170 127.5 85 42.5 8.5 4.25 0.85

7 3434.38 60.0 fs1 600 510 497.142857 480 ..83.636364 420 360 240 -120 -3000 -6600 -35400

2 981.25 123.3 fs2 600 415 388.571429 353.333333 319.69697 230 106.6666667 -140 -880 -6800 -14200 -73400

2 981.25 186.7 fs3 600 320 280 226.666667 175.7&7576 40 -146.6666667 -520 -1640 -10600 ·21800 -111400

2 981.25 250.0 fs4 600 225 171.428571 100 31.8181818 -150 -400 -900 -2400 -14400 -29400 -149400

2 981.25 313.3 fs5 600 130 62.8571429 -26.666667 -112.121212 -340 -653.3333333 -1280 -3160 -18200 -37000 -187400

2 981.25 376.7 fs6 600 35 -45.714286 -153.33333 -256.060606 -530 -906.6666667 -1660 -3920 -22000 -44600 -225400

7 3434.38 440.0 fs7 600 -60 { -154.28571 -280 -tOO -720 -1160 -2040 -4680 -25800 -52200 -263400

Cs1 1315365.6 13153~'fI 1315365.6 1315365.6 1315365.6 1315365.6 1177990.6 765865.6 -412125.0 -1373750.0 -1373750.0 -1373750.0

Cs2 375818.8 375818.8 364604.5 330021.1 297021.4 209006.3 87985.4 -137375.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs3 375818.8 297318.8 258068.8 205735.4 155780.9 22568.7 -143916.7 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs4 375818.8 204100.0 151533.0 81443.8 31221.6 -147187.5 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs5 375818.8 110881.3 44997.3 -26166.7 ·110018.9 -333625.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs6 375818.8 17662.5 -44857.1 -150458.3 ·251259.5 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs7 1315365.6 -206062.5 -5298750 -961625.0 ·1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0

Cc 4250000.0 2890000.0 2528750.C 2167500.0 1907400.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 36125.0 7225.0

O.65Pn . 5693.9 . 3253.3 2657.6 1925.2 >1281.6·•. ···.·. 484.2 ..·.. -224.5 >-1035.3 ..··· -2201.6 ..·.· ·.··-3014.5· "30je.O ~3056.8 .

O.65Mn ... .><0.0· •.·.. ·. ·.375.3 436.8 502.9 /'55$;0··· 551.3 . ·i<4W.·< ••.•••••.• :i~L7 .... 172.5 ...... ~,Q< :«

.---.=< ·-'--O_~-=c"'--=== ___~~'.~__~ • __~=~~ ____~_"'~..~-==---=-'=_"...........
-'-":- -. '--, -~----- --._----,- ---.. -_.__ •. ----,----
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TabeI7.12.b Perhitungan Diagram Interaksi Kolom Ukuran 500 mm x 600 mm

_kO:mo 1 2 3 4 5 6 7 8 9 10 11 12

- 500 400 350 324 250 200 150 100 50 10 1

n Asi d' a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85

3 1139.82 60.0 fs1 600 528 510 497.1428571 488.888889 456 420 360 240 -120 -3000 -35400

2 759.88 300.0 fs2 600 240 150 85.71428571 44.4444444 -120 -300 -600 -1200 -3000 -17400 -179400

3 1139.82 540.0 fs3 600 -48 -210 -325.714286 -400 -696 -1020 -1560 -2640 -5880 -31800 -323400

Cs1 436551.1 436551.1 436551.1 436551.1 436551.1 436551.1 436551.1 390958.3 254179.9 -136778.4 -455928.0 -455928.0

Cs2 291034.0 169453.2 101064.0 52214.6 33772.4 -91185.6 -227964.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs3 436551.1 -54711.4 -2393~ .2 -371255.7 -455928.0 -455928.0 -455928.0 -455928.0 -455928.0 -455928.0 -455928.0 -455928.0

Cc 5100000.0 3612500.0 289000 1.0 2528750.0 2340900.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 7225.0

O.65Pn. 4071.7 2706.5 20n ......• 1720.1 . ... 1~30;~ 1102.2 778.5 464.6 ·······140.9 ~348.0 -743.3 -785.6

O.65Mn 0.0 282.1 ..•. 349.E ·314.6 \ ........ 366:7 341.2 298.5 231.7 . ·}15.2 13.9 1.4·386.2.
eb = 0.252

_kO:mo 1 2 3 ... 5 6 7 8 9 10 11 12

- 500 400 350 324 250 200 150 100 50 10 1

n Asi d' a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85

3 1471.875 60.0 fs1 600 528 510 497. ~ 428571 488.888889 456 420 360 . 240 -120 -3000 -35400
2 981.25 300.0 fs2 600 240 150 85.71428571 44.4444444 -120 -300 -600 -1200 -3000 -17400 -179400
3 1471.875 540.0 fs3 600 -48 -210 -325.714286 -400 -696 -1020 -1560 -2640 -5880 -31800 -323400

Cs1 563728.1 563728.1 5637281 563728.1 563728.1 563728.1 56372B.1 504853.1 328228.1 -176625.0 -588750.0 -588750.0

Cs2 375818.8 218818.8 130506 3 67425.9 43611.1 -117750.0 -294375.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0
Cs3 563728.1 -70650.0 -30909 .8 -479410.7 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0

Cc 5100000.0 3612500.0 289000 .0 2528750.0 2340900.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 7225.0

O.65Pn 4292.1 ~&tQ.Q·.·. I 2128. I 114Z.3 .... 1'3:1;7 1081.3 7M.6 394.8 ·45;2 ~517:~ -97'~;5 .. ~1015.8

.()'~5Mn 0.0 ·~(j4.4··1\ ··380:' 4111$ ....• ·······42$;1'\ "·407,3\ ••• •.•·.·3~t.7 / / 337'.0 264.0 129;7<· 13]~ 1.4

eb= 0.278

-_._--_.-~
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TabeI7.12.b Lanjutan

11,,<,;::,
8 9 10 11 12kondisi 1 2 3 4 5 6 7

X - 500 400 350 324 250 200 150 100 50 10 1

n Asi d' a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85

4 1519.76 60.0 fs1 600 528 510 497.1428571 488.888889 456 420 360 240 -120 -3000 -35400

2 759.88 220.0
-'

-2040 -12600 -131400fs2 600 336 270 222.8571429 192.592593 72 -60 -280 -720

2 759.88 380.0 fs3 600 144 30 -51.4285714 ·103.703704 -312 -540 -920 -1680 -3960 -22200 -227400

4 1519.76 540.0 fs4 600 -48 -210 -325.714286 400 -696 -102Cl -1560 -2640 -5880 -31800 -323400

Cs1 582068.1 582068.1 582068.~ 582068.1 582068.1 582068.1 582068.1 521277.7 338906.5 -182371.2 -607904.0 -607904.0

Cs2 291034.0 242401.7 192249.~ 156426.7 133429.3 41793.4 -45592.8 -212766.4 -303952.0 -303952.0 -303952.0 -303952.0

Cs3 291034.0 96504.8 9878.4 -39079.5 -78802.4 -237082.6 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs4 582068.1 -72948.5 -3191496 -495007.5 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0

Cc 5100000.0 3612500.0 2890000.0 2528150.0 2340900.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 7225.0

O.65Pn 4450.0 289!f3···· '" . '2180.8 17'76.6 ...... ••.. ·· •..·1540.3 1030.3·.··· 695.3 312.3 "100.4 -674.0 -1138.5 -H80.7

O.65Mn 0.0 ." 315~2 39-(3 >426:8 .' .•..•.. 443.6 427.6 40Ui 347.3 268.6 131.8 13.9 104

eb = 0.288

m~~OOWd~5 :.U kondisi 1 2 3 4 5 6 7 8 9 10 11 12
~~'Q;9~"" ,." X - 500 400 350 324 250 200 150 100 50 10 1

n Asi d' a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85
4 1962.5 60.0 fs1 600 528 510 497.1428571 488.888889 456 420 360 240 -120 -3000 -35400
2 981.25 220.0 fs2 600 336 270 222.8571429 192.592593 72 -60 -280 -720 -2040 -12600 -131400
2 981.25 380.0 fs3 600 144 30 -51.4285714 -103.703704 -312 -540 -920 -1680 -3960 -22200 -227400
4 1962.5 540.0 fs4 600 -48 -210 -325.714286 400 -696 -1020 -1560 -2640 -5880 -31800 -323400

Cst 751637.5 751637.5 751637.5 751637.5 751637.5 751637.5 751637.5 673137.5 437637.5 -235500.0 -785000.0 -785000.0

Cs2 375818.8 313018.8 248256.j 201997.3 172300.2 53968.8 -58*75.0 -274750.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs3 375818.8 124618.8 12756. -50464.3 -101759.3 -306150.0 -39~00.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0
Cs4 751637.5 -94200.0 -4121250 -639214.3 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0

Cc 5100000.0 3612500.0 28900000 2528750.0 2340900.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 7225.0

d.65Pn ..... 4780.7 3059:9< <2?6~.8 '>1~lS;~<""'" ·······1545;8 ·9sa.5 ...•. 6~4:Z 198:0 ~266.4.··• ~938.8 -1483.8 .•... ••. -ts?5.1
(f65Mn >0.0 .. 347.2 . <.(3SI() Ir~ i ·'-500;$ '485.9 4$9J~ 400.0 311.7· ... 151.2 13.9 104

eb = 0.324 .

.- - ..-. -"_.-==-<",,~~••• -
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Tabel 7.12.b Lanjutan

_":;:;~;:::;i:~::
kondisi 3 4 5 6 8 9 10 11 121 2 7

x - 500 400 350 324 250 200 150 100 50 10 1

n Asi d' a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85

6 2279.64 60.0 fs1 600 528 510 497.1428571 488.888889 456 420 360 240 -120 -3000 -35400

2 759.88 156.0 fs2 600 412.8 366 332.5714286 311.111111 225.6 132 -24 -336 -1272 -8760 -93000

2 759.88 252.0 fs3 600 'NT.6 222 168 133.333333 -4:8 -156 -408 -912 -2424 -14520 -150600

2 759.88 348.0 fs4 600 182.4 78 3.428571429 -44.4444444 -235.2 -444 -792 -1488 -3576 -20280 -208200

2 759.88 444.0 fs5 600 67.2 -66 -161.142857 -222.222222 -465.6 -732 -1176 -2064 -4728 -26040 -265800

6 2279.64 540.0 fs6 600 . -48 -210 -325.714286 -400 -696 -1020 -1560 -2640 -5880 -31800 -323400

Cs1 873102.1 873'02.1 873102.1 873102.1 873102.1 873102.1 873102.1 781916.5 508359.7 -273556.8 -911856.0 -911856.0

Cs2 291034.0 291034.0 265198.1 239796.4 223489.2 158511.0 87386.2 -18237.1 -255319.7 -303952.0 -303952.0 -303952.0

Cs3 291034.0 213222.3 155775.4 114741.9 88399.4 -3647.4 -118541.3 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs4 291034.0 125684.2 46352.7 -10312.7 -33772.4 -178723.8 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0.

Cs5 291034.0' 38146.0 -50152.1 -122449.2 -168862.2 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0
Cs6 873102.1 -109422.7 -478724. -742511.3 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0

Cc 5100000.0 3612500.0 2890000. 2528750.0 2340900.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 7225.0

O.65Pn 5206.7 . 3278.8 ·2406.0 ffl72.i 1567.4 935.8 .. 498.7 15.4 -551.3 -1326.0 -1928.7 -1971.0

O.65Mn .... 0.0< ·'385.1··.·..•. ···· I······ 48ltO 538.5 565.9 . 554.7 5Z2.8 457.4 347.0 165.0 13.9 1.4

I
eb = 0.361
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TabeI7.12.b Lanjutan

kondisi 1 2 3 4 5 6 7 8 9 10 11 12

x - 500 400 350 324 250 200 150 100 50 10 1

a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85

7 2659.58 60.0 fs1 600 528 510 497.1428571 488.888889 456 420 360 240 -120 -3000 -35400

2 759.88 140.0 fs2 600 432 390 360 340.740741 264 180 40 -240 -1080 -7800 -83400

2 759.88 220.0 fs3 600 336 270 222.8571429 192.592593 72 -60 -280 -720 -2040 -12600 -131400

2 759.88 300.0 fs4 600 240 150 85.71428571 44.4444444 -120 -300 -600 -1200 -3000 -17400 -179400

2 759.88 380.0 fs5 600 144 30 -51.4285714 -103.703704 -312 -540 -920 -1680 -3960 -22200 -227400

2 759.88 460.0 fs6 600 48 -90 -188.571429 -251.851852 -504 -780 -1240 -2160 -4920 -27000 -275400

7 2659.58 540.0 fs7 600 -48 -210 -325.714286 -400 -696 -1020 -1560 -2640 -5880 -31800 -323400

Cs1 1018619.1 1018619.1 1018619. 1018619.1 1018619.1 1018619.1 1018619.1 912235.9 593086.3 -319149.6 -1063832.0 -1063832.0

Cs2 291034.0 291034.0 283435. 260638.8 246004.1 187690.4 123860.4 17477.2 -182371.2 -303952.0 -303952.0 -303952.0

Cs3 291034.0 242401.7 192249. 156426.7 146347.3 41793.4 -45592.8 -212766.4 -303952.0 -303952.0 -303952.0 -303952.0

Cs4 291034.0- 169453.2 101064. 52214.6 3m2.4 -91185.6 -227964.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs5 291034.0 96504.8 9878.4 -39079.5 -78802.4 -237082.6 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs6 291034.0 23556.3 -68389. -143291.7 -191377.2 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs7 1018619.1 -127659.8 -558511. -866263.2 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0

Cc I 5100000.0 I 3612500.0 I 2890000.p I 2528750.0 I 2340900.0 I 1806250.0 I 1445000.0 I 1083750.0 I 722500.0 I 361250.0 I 72250.0 I 7225.0

O.65PnI5585.1 I 3462.2 I 2514.41 I 19292 115~$;~r 882,9 I 41'7.4 I ~113.7 I -745.2 I -1652.0 I -2323.9 I -2366.1

O.65Mn I 0.0 I 419.7 I 536.3 1 I 594.8 I 629Jlil 618.0 1584.7 I 512.9 I 392.1 I 181.6 I 13.9 I 1.4

eb = I 0.395
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TabeI7.12.b Lanjutan

-~.. 1 2 3 4 5 6 7 8 9 10 11 12

- 500 400 350 324 250 200 150 100 50 10 1
n Asi d' a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85

6 2943.75 60.0 fs1 600 528 510 497.1428571 488.888889 456 420 360 240 -120 -3000 -35400

2 981.25 156.0 fs2 600 412.8 366 332.5714286 311.111111 225.6 132 -24 -336 -1272 -8760 -93000

2 981.25 252.0 fs3 600 29;.6 222 163 133.333333 -4.8 -156 -408 -912 -2424 -14520 -150600

2 981.25 348.0 fs4 600 182.4 78 3.428571429 -44.4444444 -235.2 -444 -792 -1488 -3576 -20280 -208200

2 981.25 444.0 fs5 600 fiT.2 -66 -161.142857 -222.222222 -465.6 -732 -1176 -2064 -4728 -26040 -265800
6 2943.75 540.0 fs6 600 -48 -210 -325.714286 -400 -696 -1020 -1560 -2640 -5880 -31800 -323400

Cs1 1127456.3 1127456.3 1127456 3 1127456.3 1127456.3 1127456.3 1127456.3 1009706.3 656456.3 -353250.0 -1177500.0 -1177500.0

Cs2 375818.8 375818.8 342456.~ 309654.5 288596.5 204688.8 11284~.8 -23550.0 -329700.0 -392500.0 -392500.0 -392500.0

Cs3 375818.8 275338.8 201156.3 148168.8 114152.1 -4710.0 -153075.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs4 375818.8 162298.8 59856. -13317.0 -43611.1 -230790.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs5 375818.8 49258.8 -64762·f -158121.4 -218055.6 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0
Cs6 1127456.3 -141300.0 -618187(5 -958821.4 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0

Cc 5100000.0 3612500.0 2890000.0 2528;50.0 2340900.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0 7225.0

O.65Pn 5757.8 3549.9 2559.~ 1939.5 1580;8 866.4 370.3 .. -185.3 ~;t····· ~1780~7 -2504.3 -2546.6

O.65M11 0.0 437.5 559.0 622.9 658.9 6~M 616.3 .. 542.2 ··.·.412.9 •• 194.0 13.9 1.4

eb = 0.417
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Tabel 7.12.b Lanjutan

-' "'F
kondisi 1 2 3 4 5 6 7 8 9 10 11 12

x - 500 400 350 324 250 200 150 100 50 10 1

n Asi d' a 600 425 340 297.5 275.4 212.5 170 127.5 85 42.5 8.5 0.85

7 3434.375 60.0 fs1 600 528 510 497.1428571 488.888889 456 420 360 240 -120 -3000 -35400

2 981.25 140.0 fs2 600 432 390 360 340.740741 264 180 40 -240 -1080 -7800 -83400

2 981.25 220.0 fs3 600 336 270 222.8571429 192.592593 72 -60 -280 -720 -2040 -12600 -131400

2 981.25 300.0 fs4 600 240 150 85.71428571 44.4444444 -120 -300 -600 -1200 -3000 -17400 -179400

2 981.25 380.0 fs5 600 144 30 -51.4285714 -103.703704 -312 -540 ·920 -1680 -3960 -22200 -227400

2 981.25 460.0 fs6 600 48 -90 -188.571429 -251.851852 -504 -780 -1240 -2160 -4920 -27000 -275400

7 3434.375 540.0 fs7 600 -48 -210 -325.714286 -400 -696 -1020 -1560 -2640 -5880 -31800 -323400

Cs1 1315365.6 1315365.6 1315365; 1315365.6 1315365.6 1315365.6 1315365.6 11n990.6 765865.6 -412125.0 -1373750.0 -1373750.0

Cs2 375818.8 375818.8 366006. 336568.8 317670.6 242368.8 159943.8 22568.8 -235500.0 -392500.0 -392500.0 -392500.0

Cs3 375818.8 313016.8 248256. 201997.3 188981.5 53968.8 -58875.0 -274750.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs4 375818.8 218818.8 1~~{ 67425.9 43611.1 -117750.0 -294375.0 ·392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs5 375818.8 124618.8 12756. -50464.3 -101759.3 -306150.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs6 375818.8 30418.6 -88312. -185035.7 -247129.6 -392500.0 -392500.0 -392500.0 -392500.0 ·392500.0 -392500.0 -392500.0

Cs7 1315365.6 -164850.0 -721218)8 -1118625.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0

Cc 5100000.0 3612500.0 2890000 0 2528750.0 2340900.0 1806250.0 144500'3.0 1083750.0 722500.0 361250.0 72250.0 7225.0

O.65Pn 6246.4 3786.7 2699.7 2012.4 1614.5 798.1 265.4- -352.1 -1099.1, -2201.6 -3014.5 -3056.8

O.65Mn 0.0 482.~ 621.4 695.7 740.3 731.7 696.2 613.8 411.0 215.5 13.9 1.4

eb = 0.459

:.,
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label 7.12.c Perhitungan Diagram Interaksi Kolom Ukurar 500 mm x 700 mm

1~1~~~~ii~~~~ll,,!~i~~i!l!ij!,i!iii[fi:iiiJi~:il~kO:diSi
1 2 3 4 5 6 7 8 9 10 11 12

- 600 500 400 384 300 250 200 150 100 50 10

n Asi d' a 700 510 425 340 326.4 255 212.5 170 127.5 65 42.5 6.5

3 1471.875 60.0 fs1 600 540 528 510 506.25 480 456 420 360 240 -120 -3000

2 981.25 350.0 fs2 600 250 180 I 75 53.125 -100 -240 -450 -800 -1500 -3600 -20400

3 1471.875 640.0 fs3 600 -40 . -168 I -360 -400 -680 -936 -1320 -1960 -3240 -7080 -37800

Cs1 563728.1 563728.1 563726.11 563728.1 563728.1 563728.1 563728.1 563728.1 504853.1 328228.1 -176625.0 -588750.0

Cs2 375818.8 228631.3 159943.8 56912.5 52128.9 -98125.0 -235500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs3 563728.1 -58875.0 -247275.0 -529875.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0 -588750.0

Cc 5950000.0 4335000.0 361250':).( 2890000.0 2774400.0 2167500.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0

O.65Pn 4844.6 3294.5 2657.8 ..··.·.1937.5 1821.0 1328.8 1004.7 667.9 394.8 45.2 -517.8 -973.5

O.65Mn 0.0 385.0 475.7 544.3 .... 554.1 '530.7 503.4 466.1 407~8 317.3 154.9 16.2

eb = 0.304

......

--'

-.
w·
VI
0'1

I

~---~..~~J-~~~_ .•..., ...~.~

_ i"" kondisi 1 2 3 4 5 6 7 8 9 10 11 12
:',f;';']:'!); ii :,ni;,i x - 600 500 400 384 300 250 200 150 100 50 10

n Asi d' a 700 510 425 340 326.4 255 212.5 170 127.5 85 42.5 8.5

4 1519.76 60.0 fs1 600 540 528 510 506.25 480 456 420 360 240 -120 -3000

2 759.88 253.3 fs2 600 346.666667 296 220 204.1666667 93.3333333 -8 -160 -413.333333 -920 -2440 -14600

2 759.88 446.7 fs3 600 153.333333 64 -70 -97.9166667 -293.33333 -472 -740 -1186.66667 -2080 -4760 -26200
4 1519.76 640.0 fs4 600 -40 -168 -360 -400 -680 -936 -1320 -1960 -3240 -7080 -37800

Cs1 582068.1 582068.1 582063.~ 582068.1 582068.1 582068.1 582068.1 582068.1 521277.7 338906.5 -182371.2 -607904.0

Cs2 291034.0 250507.1 212006. 154255.6 142224.2 58004.2 -6079.C' -121580.8 -303952.0 -303952.0 -303952.0 -303952.0

Cs3 291034.0 103597.0 3571L.4 -53191.6 -74404.9 -222898.1 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs4 582068.1 -60790.4 -255319. -547113.6 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0 -607904.0

Cc 5950000.0 4335000.0 3612500.P 28190000.0 2774400.0 2167500.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0

O.65Pn 5002.5 3386.7 2721.5 1966.9 . ·.• 1$~().6 1-?84.9 955.7 645.9 253.0···· -100.4 .... :.674.0 ;;1138.5

Q,65Mn 0.0 398;1 491.8 1< :564.0 •••i·.···S7'4;$ 555.4 529.2 484.7 .·'414:5 322.~···· 157.4 .... J6.2 ....,.

eb = 0.314



Tabei 7.12.c Lanjutan_"':" 1 2 3 4 5 6 7 8 9 10 11 12

- 600 500 400 384 300 250 200 150 100 50 10

n Asi d' a 700 510 425 340 326.4 255 212.5 170 127.5 85 42.5 8.5

4 1962.5 60.0 fs1 600 540 528 510 506.25 480 456 420 360 240 -120 -3000

2 981.25 253.3 fs2 600 346.666667 296 220 204.1666667 93.3333333 -8 -160 -413.333333 -920 -2440 -14600

2 981.25 446.7 fs3 600 153.333333 64 -70 -97.9166667 -293.33333 -472 -740 -1186.66667 -2080 -4760 -26200

4 1962.5 640.0 fs4 600 -40 -168 -360 -400 -680 -936 -1320 -1960 -3240 -7080 -37800

Cs1 751637.5 751637.5 751637.5 751637.5 751637.5 751637.5 751637.5 751637.5 673137.5 437637.5 -235500.0 -785000.0

Cs2 375818.8 323485.4 273768.8 199193.8 183657.3 74902.1 -7850.0 -157000.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs3 375818.8 133777.1 46118.8 -68687.5 -96080.7 -287833.3 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs4 751637.5 -78500.0 -329700.0 -706500.0 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0 -785000.0

Cc 5950000.0 4335000.0 3612500.0 2890000.0 2774400.0 2167500.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0

O.65Pri 5333.2 3552.5 2830.3 1992.7 1838.6 1248.8 892.1 560.4 121.5 -266.4 -938.8 -1483.8

O.65Mrl 0.0 .' 436.1 541.0 629,8 ....•.. 644.1 625.9 600.0 553.4 476.5 374.9 180.8 16.2

eb = 0.350_"ie/ii' k'""'" 1 2 3 4 5 6 7 8 9 10 11 12
·'W.'''!

X - 600 500 400 384 300 250 200 150 100 50 10
n Asi d' a 700 510 425 340 326.4 255 212.5 170 127.5 85 42.5 8.5
6 2279.64 60.0 fs1 600 540 528 510 506.25 480 456 420 360 240 -120 -3000
2 759.88 176.0 fs2 600 424 388.8 336 325 248 177.6 72 -104 -456 -1512 -9960
2 759.88 292.0 fs3 600 308 249.6 162 143.75 16 -100.8 -276 -568 -1152 -2904 -16920
2 759.88 408.0 fs4 600 192 110.4 -12 -37.5 -216 -379.2 -624 -1032 -1848 -4296 -23880
2 759.88 524.0 fs5 600 76 -28.8 -186 -218.75 -448 -657.6 -972 -1496 -2544 -5688 -30840
6 2279.64 640.0 fs6 600 -40 -168 -360 -400 -680 -936 -1320 -1960 -3240 -7080 -37800

Cs1 873102.1 873102.1 873102'.1 873102.1 873102.1 873102.1 873102.1 873102.1 781916.5 508359.7 -273556.8 -911856.0
!

Cs2 291034.0 291034.0 28252314 242401.7 234043.0 175532.3 122036.7 41793.4 -79027.5 -303952.0 -303952.0 -303952.0
I

Cs3 291034.0 221125.1 176748.1 110182.6 96314.8 -759.9 -76595.9 -209726.9 -303952.0 -303952.0 -303952.0 -303952.0
Cs4 291034.0 132979.0 70972.8 -9118.6 -28495.5 -164134.1 -288146.5 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0
Cs5 291034.0 44832.9 -21884.5 -141337.7 -166223.8 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0
Cs6 873102.1 -91185.6 -382979.5 . -820670.4 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0 -911856.0
Cc 5950000.0 4335000.0 3612500.0 2890000.0 2774400.0 2167500.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0

O.65Pn 5759.2 3774.5 2997.1 204:4.0 . 1866.3 1193.0 793.5 409.8 . -24.1 -582.9 -1326.0 -1928.7
O.65Mn 0.0 480.6 598.1 7OS.3· 723.3 710.3 678.8 628.0 546.4 412.1 197.5 16.2

------~--- -- - ---- -----~-----------~_T____~~ __ ,~ ,- -- ---
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TabeI7.12.c Lanjutan

_ko~ 1 2 3 4 5 6 7 8 9 10 11 12

- 600 500 400 384 300 250 200 150 100 50 10

n Asi d' a 700 510 425 340 326.4 255 212.5 170 127.5 85 42.5 8.5

7 2659.58 60.0 fs1 600 540 528 510 506.25 480 456 420 360 240 -120 -3000

2 759.88 156.7 fs2 600 443.333333 412 365 355.2083333 286.666667 224 130 -26.6666667 -340 -1280 -8800

2 759.58 253.3 fs3 600 346.666667 296 220 204.1666667 93.3333333 -8 -160 -413.333333 -920 -2440 -14600

2 759.88 350.0 fs4 600 250 180 75 53.125 -100 -240 -450 -800 -1500 -3600 -20400

2 759.88 446.7 fs5 600 153.333333 64 -70 -97.9166667 -293.33333 -472 -740 -1186.66667 -2080 -4760 -26200

2 759.88 543.3 fs6 600 56.6666667 -52 -215 -248.958333 -486.66667 -704 -1030 -1573.33333 -2660 -5920 -32000

7 2659.58 640.0 fs7 600 -40 -168 -360 -400 -680 -936 -1320 -1960 -3240 -7080 -37800

Cs1 1018619.1 1018619.1 1018619. 1018519.1 1018619.1 1018619.1 1018619.1 1018619.1 912235.9 593086.3 -319149.6 -1063832.0

Cs2 291034.0 291034.0 291034.0 264438.2 256997.7 204914.3 157295.2 85866.4 -20263.5 -258359.2 -303952.0 -303952.0

Cs3 291034.0 250507.1 212006.5 154255.6 142224.2 58004.2 -6079.0 -121580.8 -303952.0 -303952.0 -303952.0 -303952.0.
Cs4 291034.0 177052.0 123860.4 44073.0 40368.6 -75988.0 -182371.2 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs5 291034.0 103597.0 35714.4 -53191.6 -74404.9 -222898.1 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs6 291034.0 30141.9 -39513.8 -163374.2 -189178.5 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0 -303952.0

Cs7 1018619.1 -106383.2 -44680V -957448.8 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0 -1063832.0

Cc 5950000.0 4335000.0 3612500.() 2890000.0 2774400.0 2167500.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0

6.65Pn 6137.6 3964.7··· 3124.8 2078.3·· 1888.4 1158.5 729.3 . 293.9 -197.5 -794.6 -1652.0 -2323.9

O.65Mn 0.0 521.8 ...•. 651.7 777.4 799.1 787.6 755.4 701.9 609.8 462.5 217.6 16.2

eb = 0.423
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label 7.12.c Laniutan

~ Bkondisi 10 11 121 2 3 4 5 6 7 8 9

'" x - 600 500 400 384 300 250 200 150 100 50 10

n Asi d' a 700 510 425 340 326.4 255 212.5 170 127.5 85 42.5 8.5

6 2943.75 60.0 fst 600 540 528 510 506.25 480 456 420 360 240 ·120 -3000

2 981.25 176.0 fs2 600 424 388.8 336 325 248 177.6 72 -104 -456 -1512 -9960

2 981.25 292.0 fs3 600 308 249.6 162 143.75 16 -100.8 -276 -568 -1152 -2904 -16920

2 981.25 408.0 fs4 600 192 110.4 -12 -37.5 -216 -379.2 -024 -1032 -1848 -4296 -23880

2 981.25 524.0 fs5 600 76 -28.8 -186 -218.75 -448 -057.6 -972 -1496 -2544 -5688 -30840

6 2943.75 640.0 fs6 600 -40 -168 -360 -400 -080 -936 -1320 -1960 -3240 -7080 -37800

Cst 1127456.3 1127456.3 1127456. 1127456.3 1127456.3 1127456.3 1127456.3 1127456.3 1009706.3 656456.3 -353250.0 -1177500.0

Cs2 375818.8 375818.8 364828.e 313018.8 302225.0 226668.8 157588.6 53968.8 -102050.0 -392500.0 -392500.0 -392500.0

Cs3 375818.8 285543.8 228238.e 142281.3 124373.4 -981.3 -98910.0 -270825.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs4 375818.8 171718.8 91648.81 -11775.0 -36796.9 -211950.0 -372090.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs5 375818.8 57893.8 -28260.0 -182512.5 -214648.4 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs6 1127456.3 -117750.0 -494550.0 -1059750.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0 -1177500.0

Cc 5950000.0 4335000.0 3612500.G 2B900000 2774400.0 2167500.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0

O.65Pn 6310.3 4053.2 3186.2
,

2092.2 1884.7 .. 1130.2 682.7 255.5 -236;~ ~89.6 -1780.7 .-2504.3

O.65Mn 0.0 542.7 678.2 812.3 8~5.9< 825.9 793.2 738.5 646J·.········
1 490.1 232.6 16.2

eb = 0.444
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TabeI7.12.c lanjutan

1~;~1_kO:di~ 1 2 3 4 5 6 7 8 9 10 11 12

- 600 500 400 384 300 250 200 150 100 50 10

n Asi d' a 700 510 425 340 326.4 255 212.5 170 127.5 85 42.5 8.5

7 3434.375 60.0 fst 600 540 528 510 506.25 480 456 420 360 240 -120 -3000

2 981.25 156.7 fs2 600 443.333333 412 365 355.2083333 286.666667 224 130 -26.6666667 -340 -1280 -8800

2 981.25 253.3 fs3 600 346.666667 296 220 204.1666667 93.3333333 -8 -160 -413.333333 -920 -2440 -14600

2 981.25 350.0 fs4 600 250 180 75 53.125 -100 -240 -450 -800 -1500 -3600 -20400

2 981.25 446.7 fs5 600 153.333333 64 -70 -97.9166667 -293.33333 -472 -740 -1186.66667 -2080 -4760 -26200

2 981.25 543.3 fs6 600 56.6666667 -52 -215 -248.958333 -486.66667 -704 -1030 -1573.33333 -2660 -5920 -32000

7 3434.375 640.0 fs7 600 -40 -168 -360 -400 -680 -936 -1320 -1960 -3240 -7080 -37800

Cst 1315365.6 1315365.6 1315365.6 1315365.6 1315365.6 1315365.6 1315365.6 1315365.6 1177990.6 765865.6 -412125.0 -1373750.0

Cs2 375818.8 375818.8 375818.8 341475.0 331866.9 264610.4 203118.8 110881.3 -26166.7 -333625.0 -392500.0 -392500.0.
Cs3 375818.8 323485.4 273768.8 199193.8 183657.3 74902.1 -7850.0 -157000.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs4 375818.8 228631.3 159943.8 56912.5 52128.9 -98125.0 -235500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs5 375818.8 133777.1 46118.8 -68687.5 -96080.7 -287833.3 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs6 375818.8 38922.9 -51025.0 -210968.8 -244290.4 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0 -392500.0

Cs7 1315365.6 -137375.0 -576975.0 -1236375.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0 -1373750.0

Cc 5950000.0 4335000.0 3612500:) 2890000.0 2774400.0 2167500.0 1806250.0 1445000.0 1083750.0 722500.0 361250.0 72250.0

O.65Pn·· 6798.9 4298.9 3351.t 2136.5> 1913.1 .. 1085.6 599.7 105.9 -460.3 -1162.9 -2201.6 -3014.5

O.65Mn 0.0 595.8 747.5 905.4 933;7 925.7 892.1 833.9 728.7 555.1 . 258.5 16.2

eb = 0.488
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TabeI7.13.a Perhitungan Kelangsingan dan Faktor P~mbesaranMornen Kolom Portal A

K4 I 1 I ~x 12.658E+09
~y 4.167E+09

K3 I 1 I StHI12.658E+09
~y 4.167E+09

K1 I 1 I ~xI2.658E+09
~y 4.167E..09

1<2 I 1 I Sb-XI2658E+09
Sb-y 4.167E+09

1.008

1.011

1.008

1.011

1.008

1.011

1.008

1.011

1.0034

1.0105

1.0089

1.0006

1.0094

1.0141

1.0168

1.0189

271332.595

194502.7

271332.595

194502.7

271332.595

194502.7

271332.595

194502.7

1451.271

1392.993

1451.271

1392.993

1451.271

1392.993

1451.271

1392.993

pc]·•....• rpu·· •• ···I···· .rpc .··.1 .at> .·.·1·. as::C':::::::::':::: :::::::::::::::;:;::::: :;:; ,.::. :.:: .

I.' (kN) (kN) .· .• ·•• (kN). ••••....••••...••.••• ·.1

I .. [i6} /\[,-t1 F [18] 1 [t9] 1 [20].

53.12915124126.8398
121.8408 17960.8923

189.0408131311.2991

210.0219 23309.2638

233.8406121760.3928

234.9836 19469.2891

196.4958134340.9259
7.809425 18551 .0123

1.35 124.084
1.58 27.914

1.48 126.403
1.58 27.914

1.35 124.084
1.58 27.914

1.15120.516
1.58 27.914

2.9571E+13I2.6161 0
2.9571E+13 6.832 0

3.8376E+13 14.1861 0
3.8376E+13 6.832 0

3.2054E+13I4.5341 0
3.2054E+13 6.832 0

3.0542E+131 0.9231 0
3.0542E+13 6.835 0

o
o

c·
o

o
o

o
o

Ellie . I .. E1b,b I E1kl'llP.T<

r.545~+12

1.18~E+13

7.793~~12

1.222E+13

9.792~12

1.535~+13

8.179\=+12

1.282~+13

13d

[7]

0.141058

0.141058

0.366112

0.366112

0.433735

0.433735

0.48:)841

0.430841

5208E+09

5.208E+09

5.208E+09

5.208E+09

5.208E+09

5.208E+09

5.208E+09

5.208E+09

o
o

o
o

o
o

o
o

.• ll'ImA4} .(mlll"4)
[5]··[6]

Ilb,b! IkIb,a:KIm I It I Arah

(mm"4)

~ [4]'

Kolom 500 mm x 500 mm

Kolom 500 mm x 600 mm

1 Sb-x 2.658E+09 0 9E+09 0.ae2408 5.93~E+12 0 4.0198E+13 1.374 0 1.2 17.84 82.1736 41509.1579 8396.8~6 512786.789 1.0031 1.026

K5 I ~y 4.167E+09 0 9E+09 0.S82408 B.30~E+12 0 4.0198E+13 4.685 0 1.496 22.025 247.7914 27234.3701 9488.587 458143.224 1.0142 1.033

2 Sb-ll 2.658E+09 2.66E+09 9E+09 0.543182 7.24 +12 724E"'12 4.9034E+13 1.388 2.762 1.5 22.084 133.8142 33044.144 4212.497 219020.511 1.0063 1.03

Sb-y 4.161£+09 4.17E+09 9E+09 0.543182 1.13SE+13 1.14E..13 4.9034E+13 5.714 11.32 2.6 37.528 133.8142 11442.7569 4094.339 140790.207 1.0183 1.047

1 Sb-x 2.658E+09 0 9E+09 0.891546 5.90 E+12 0 4.0004E+13 2.706 0 1.35 20.07 282.9853 32638.9091 8396.886 512786.789 1.0135 1.026

K6 I Sb-y 4.167E+09 0 9E+09 0.891546 9.26812 0 4.0004E+13 5.242 0 1.52 22.378 408.4915 26253.6748 9488.587 458143.224 1.0245 1.033

I 2 Sb-ll 2.658E+09 2.66E+09 9E+09 1.052642 5.44 E+12 5.44E+12 3.6864E+13 2.733 5.466 2 29.445 189.2207 13974.0125 4212.497 219020.511 1.0213 1.03

Sb-y 4.167E+09 4.17E+09 9E+09 1.052642 8.5~E+12 8.53E+12 3.6864E+13 5.346 10.59 2.6 37.528 83.8666 8602.6998 4094.339 140790.207 1.0152 1.047

1 Sb-ll 2.658E+09 0 9E+09 0.619882 6.89 E+12 0 4.6712E+13 3.724 0 1.43 21.259 739.8486 33967.5949 8396.886 512786.789 1.0347 1.026

K7 I Sb-y 4.161£+09 0 9E+09 0.619882 1.08 E+13 0 4.6712E+13 4.91 0 1.5 22.084 804.4716 31479.546 9488.587 458143.224 1.0409 1.033

2 Sb-ll 2.658E+09 2.66E+09 9E+09 0.866127 5.98 E+12 5.99E+12 4.0548E+13 3.76 7.52 2.3 33.862 208.6377 11622.4428 4212.497 219020.511 1.0284 1.03

Sb-y 4.161£+09 4.17E+09 9E+09 0.866127 9.381 E+12 9.39E+12 4.0548E+13 5.911 11.71 2.7 38.971 375.6258 8774.57121 4094.339 140790.207 1.0705 1.047

1 Sb-x 2.658E+09 0 9E+09 0.484682 7.52 E+12 0 5.0966E+13 7.835 0 1.6 23.787 1092.669 29603.7582 8396.886 512786.789 1.0602 1.026

KI Sb-y 4.167E+09 0 9E+09 0.484682 1.1SE+13 0 5.0966E+13 4.91 0 1.5 22.084 1064.143 34346.1768 9488.587 458143.224 1.0501 1.033,

2 Sb-x 2.658E+09 2.66E+09 9E+09 0.874723 5.9EE+12 5.96E+12 4.0363E+13 7.912 15.82 3.2 47.112 555.3675 5976.64023 4212.497 219020.511 1.1668 1.03

Sb-y 4.167E+09 4.17E+09 9E+09 0.874723 9.34~E+12 9.34E+12 4.0363E+13 5.911 11.71 2.7 38.971 566.5771 8734.33582 4094.339 140790.207 1.1109 1.047

1<911 , Sb-X I2.658E+091· 0 /9E+09/a.35440818.18P:"'121 0 15.5459E+13/7.2331 011.6/23.787/973.662132213.344 1.048811.026
Sb-y 4.167E+09 0 9E+09 C.364408 1.28~E+13~ _ 0 5__5459E,,:13L 4.91 L 0 l1__5 L2~084~66~97 3]373.8091 1.0~14 1.0331 ~--

..._"=~". "-'~ ~~~"~~.~~~'~~"-'~I--~~-



TabeI7.13.a LanJutan

tQml It IArahl (m~:~) I ml~~4) I (m:~4). j. 13d (:~) ··l~j·· I ~:~
ab" as

(11\ (2JI[3J \ (4] I [5]\ [6] I [7] I [8~ I [9] I [101 1[11]1 [12]1 [131111411[15] I· [16) I [17] I [18) 1[19]1 [20]

Kg I 2 I Sb-x 12.658E+0912.66E+091 9E+09 10.1423621 9.78*+1219.78E+1216.6239E+131 7.3041 14.61! 3 144.1671480.8229111159.586514212.4971219020.511 11.071 1 1.03

Sb-y 4.167E+09 4.17E+09 9E+09 0.142362 1.5331:+13 1.53E+13 6.6239E+13 5.911 11.71 2.7 38.971 522.7761 14333.8688 4094.339 140790.207 1.0594 1.047

1 Sb-x 2.658E+09 0 9E+09 0.490411 7.497/:+12 0 5.077E+13 4.52 0 1.48 22.003 694.89 34465.978 8396.886 512786.789 1.032 1.026

K10 Sb-y 4.167E+09 0 9E+09 0.490411 1.17~E"13 0 5.077E+13 4.91 0 1.5 22.084 733.4298 34214.1398 9488.587 458143.224 1.0341 1.033

2 Sb-x 2.658E+09 2.66E+09 9E+09 0.523712 7.33 E+12 7.33E+12 4.9661E+13 4.565 9.13 2.5 36.806 194.2677 12047.901 4212.497 219020.511 1.0254 1.03

Sb-y 4.167E+09 4.17E+09·9E+1)9- 0.523712 1.15,13 1.15E+13 4.96.61E+13 5.911 11.71 2.7 38.971 317.4267 10746.4302 4094.339 140790.207 1.0476 1.047

1 Sb-x 2.658E+09 0 9E+09 0.656139 6.74 E+12 0 4.569E+13 3.288 0 1.4 20.813 221.4763 34663.1016 8396.886 512786.789 1.0099 1.026

K11 Sb-y 4.167E+09 0 9E+09 0.656139 1.05 E+13 0 4.569E+13 9.572 0 1.65 24.292 346.3129 25446.5968 9488.587 458143.224 1.0214 1.033

2 Sb-x 2.658E+09 2.66E+09 9E+09 0.685373 6.62 E+12 6.63E+12 4.4897E+13 3.32 6.64 2.17 31.948 229.4118 14457.0191 4212.497 219020.511 1.025 1.03

Sb-y 4.167E+09 4.17E+09 9E+09 0.685373 1.03 E+13 1.04E+13 4.4897E+13 12.25 24.27 3.7 53.405 31.38878 5173.62704 4094.339 140790.207 1.0094 1.047

Kolom 500 mm x 700 mm

1 I Sb-XI7.146E+091 0 11.429E+l0 I 0.5854 11.89~E+131 0 17.5791E+131 0.97 1 0 11.15113.943115.05483194134.395619461.4371814565.14411.000211.018
Sb-y 4.167E+09 0 1.429E+10 0.5854 1.10~E+13 0 7.5791E+13 15.3 O· 1.75 22.084 462.7557 37524.9161 11092.54 466320.36311.0193 1.038

2 8b-x 7.146E+09 7.15E+09 1.429E+l0 0.577702 1.9C!4E+13 1.9E+13 7.6161E+13 1.034 2.004 1.45 16.504 168.8825 67514.7185 7163.431 402891.307 1.0039 1.028

K12 1 ·Sb-y 4.167E+09 4.17E+09 1,429E+l0 0.577702 1.1 E+13 1.11E+13 7.6161E+13 15.61 30.92 4.2 51.962 278.8184 6811.01034 8133.267 85443.5429 1.0672 1.1721

3 Sb-x 7.146E+09 7.15E+09 1.429E+10 0.540269 1.9 E+13 1.95E+13 7.8012E+13 0.626 1.659 1.38 25.951 526.5264 27970.0411 4581.107 205282.245 1.0298 1.036

Sb-y 4.167E+09 4.17E+09 1.429E+l0 0.540269 1.1'7E-13 1.14E+13 7.8012E+13 12.32 32.02 3.85 76.21 37.99023 3243.22463 4678.788 48084.4307 1.0184 1.176

atapl Sb-X/2.133E+0917.15E+09/1.429E+1°1 0.3879216.4i2E+12/2.16E+131 8.6575E+1314.305/1.911/1.8 ,16.479/304.3888176977.1956/1857.441/354949.743/1.0061/1.008
Sb-y 0 4.17E+09 1.429E+l0 0.38792 Q 1.26E+13 8.6575E+13 0 0 1 9.65 54.95621 224481.9 1975.349 2447134.79 1.0004 1.001

1ISb-xI7.146E+09/ 0 11.429E+10I 0.5556711.9~1E+131 0 17.7239E+1313.756j 0 11.43117.3381757.8616162043.063419461.4371814565.14411.019211.018
Sb·y 4.167E+09 0 1.429E+l0 0.55567 1.126E+13 0 7.7239E+13 17.05 0 1.78 22.462 844.3118 36963.8425 11092.54 466320.363 1.0364 1.038

2 Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.452504 2.0~8E+13 2.07E+13 8.2725E+13 4.001 7.758 2.32 26.406 539.6901 28646.1368 7163.431 402891.307 1.0298 1.028

K13 Sb-y 4.167E+09 4.17E+09 1.429E+10 0.452504 1.2PSE+13 1.21E+13 8.2725E+13 17.39 34.43 4.45 55.054 633.2726 6590.18587 8133.267 85443.5429 1.1735 1.172

3 Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.:71973 1.911 E+13 1.91 E+12 7.6438E+13 2.422 6.423 2 37.61 261.8642 13047.963 4581.107 205282.245 1.0319 1.036

Sb-y 4.167E+09 4.17E+09 1.429E+10 0.571973 1.114E+13 1.11E+1S 7.6438E+13 13.22 34.38 4 79.179 373.4214 2943.94665 4678.788 48084.4307 1.2425 1.176

atap I Sb-x 12.133E+09/7.15E+0911.429E+10I0.48166816.Q53E+1212.03E+1318.1097E+13/16.6617.3971 3.15 .128.839155.16348123545.04411857.441 /354949.74311.003611.008
Sb-y 0 4.17E+09 1.429E+10 0.481668 l:l 1.18E+13 8.1097E+13 O· 0 1 9.65 119.5992 210278.489 1975.349 2447134.79 1.0009 1.001

K141 1 I Sb-X/7.146E+09/ 0 11.429E+101 0.65044311.~2E+131 0 17.2804E+1314m41 0 11.445117.521890.6451157272.5565/9461.437/814565.14411.0245j 1.018
Sb-y 4.167E+09 0 1.429E+10 0.650443 1.q61E+13 0 7.2804E+13 16.01 0 1.77 22.336 964.9132 35236.076 11092.54 466320.363 1.044 1.038 ,w
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TabeI7.13.a Lanjutan

KIm Lt Arah Ib,. Ib,b Ik ~d Elb,a Elb,b Elk \jIA \jiB k kllr Pu . Pc I·· rpu rpc 8b Os

•• ••••

I

nini"4)
•••••••••••••

< (kN)I· (mmA4) (mm"4) . (Nmm"2) (NmmA2) . (Nmm"2) (kN) . . (kN) (kN) ..
[1 ) (2) I [3] [4] ·[5] 1[6]···.•• · (7) . (8) (9) •• . [10] . [111 [12] [131 [141 [15] [16).' [HI •.. [18] [19] [20]

2
Sb-x 7.146E+09 7.15E+09 1.429E+10 0.611443 1.864E+13 1.86E+13 7.4566E+13 4.34 8.413 2.4 27.317 622.784 24128.029 7163.431 402891.307 1.0414 1.028

Sb-y 4.167E+09 4.17E+09 1;429E+10 0.611443 1.087E+13 1.09E+13 7.4566E+13 16.33 32.33 4.35 53.817 697.0521 6216.43605 8133.267 85443.5429 1.2085 1.172

Sb-x 7.146E+09 7.15E+09 1.429E+10 0.707217 1.76E+13 1.76E+13 7.0383E+13 2.627 6.966 2.09 39.303 298.3956 11001.872 4581.107 205282.245 1.0435 1.036
3

K14 Sb-y 4.167E+09 4.17E+09 1.429E+10 0.707217 1.026E+13 1.03E+13 7.0383E+13 12.68 32.96 3.8 75.22 402.1208 3003.57982 4678.788 48084.4307 1.2594 1.176

Sb-x 2.133E+09 7.15E+09 1.429E+10 -3.98291 1.8E+12 6.03E+12 2.4114E+13 18.07 8.022 3.25 29.754 88.63109 6576.90883 1857.441 354949.743 1.0212 1.008
atap

Sb-y 4.17E+09 1.429E+10 3.52E+12 2.4114E+13 0 0 1 9.65 148.0445 62526.3069 1975.349 2447134.79 1.0037 1.0010 -3.98291 0

1
Sb-x 7.146E+09 0 1.429E+10 0.622476 1.851E+13 0 7.4059E+13 4.864 0 1.5 18.187 1001.155 54065.7125 9461.437 814565.144 1.0293 1.018

Sb-y 4.167E+09 0 1.429E+10 0.622476 1.08E+13 0 7.4059E+13 16.01 0 1.78 22.462 1049.216 35441.8393 11092.54 466320.363 1.0477 1.038

2
Sb-x 7.146E+09 7.15E+09 1.429E+10 0.645088 1.826E+13 1.83E+13 7.3041E+13 5.181 10.05 2.59 29.48 705.4817 20294.139 7163.431 402891.307 1.0565 1.028

K15
Sbcy 4.167E+09 4.17E+09 1.429E+10 0.645088 1.065E+13 1.06E+13 7.3041E+13 16.33 32.33 4.35 53.817 753.5429 6089.29899 8133.267 85443.5429 1.2352 1.172

3
Sb-x 7.146E+09 7.15E+09 1.429E+10 1.045967 1.468E+13 1.47E+13 5.873E+13 3.136 8.317 2.2 41.371 345.8511 8285.21587 4581.107 205282.245 1.0686 1.036

Sb-y 4.167E+09 4.17E+09 1.429E+10 1.045967 8.561E+12 8.56E+12 5.873E+13 12.68 32.96 3.8 75.22 426.4339 2506.2778 4678.788 48084.4307 1.3546 1.176

atap
Sb-x 2.133E+09 7.15E+09 1.429E+10 0.695154 5.29E+12 1.77E+13 7.0884E+13 21.58 9.577 3.5 32.043 130.6838 16669.6401 1857.441 354949.743 1.0122 1.008

Sb-y 0 4.17E+09 1.429E+10 0.695154 0 1.03E+13 7.0884E+13 0 0 1 9.65 180.4467 183796.207 1975.349 2447134.79 1.0015 1.001

1
Sb-x 7.146E+09 0 1.429E+10 0.633744 1.839E+13 0 7.3548E+13 4.49 0 1.47 17.823 826.4007 55906.7375 9461.437 814565.144 1.0233 1.018

Sb-y 4.167E+09 0 1.429E+10 0.633744 1.072E+13 0 7.3548E+13 16.01 0 1.78 22.462 890.0289 35197.4031 11092.54 466320.363 1.0405 1.038

2
Sb-x 7.146E+09 7.15E+09 1.429E+10 0.471867 2.041E+13 2.04E+13 8.1637E+13 4.783 9.272 2.5 28.455 617.9508 24345.052 7163.431 402891.307 1.0406 1.028

K16
Sb-y 4.167E+09 4.17E+09 1.429E+10 0.471867 1.19E+13 1.19E+13 8.1637E+13 16.33 32.33 4.35 53.817 681.579 6805.93607 8133.267 85443.5429 1.1821 1.172

3
Sb-x 7.146E+09 7.15E+09 1.429E+10 -0.03841 2.893E+13 2.89E+13 1.1571E+14 2.895 7.677 2.16 40.619 343.1665 16934.4121 4581.107 205282.245 1.0322 1.036

Sb-y 4. 167E+09 4.17E+09 1.429E+10 -0.03841 1.687E+13 1.69E+13 1.1571E+14 12.68 32.96 3.8 75.22 439.771 4938.07458 4678.788 48084.4307 1.1588 1.176

atap
Sb-x 2.133E+09 7.15E+09 1.429E+10 0.435815 6.246E+12 2.09E+13 8.3687E+13 19.92 8.841 3.35 30.67 139.9413 21482.4331 1857.441 ~54949.743 1.0101 1.008

Sb-y 0 4.17E+09 1.429E+10 0.435815 0 1.22E+13 8.3687E+13 0 0 1 9.65 193.8511 216993.796 1975.349 2447134.79 1.0014 1.001

Keterangan TabeI7.13.a :

(1) Kolom yang ditinjau

(2) Lantai kolom yang ditinjau

[3) Arah bekerjanya momen

(4)/b,s =Inersia balok atas; 1= 1/12.b.h"3

(5) Ib,b =Inersia balok bawah

[6)/k =Inersia kolom

[7) I3d =1,2.MDJ(1,2MD+1,6ML) (14) kUr > 22 kolom langsing r =(UA )"0,5

[8) Elb,a = [Ee (/b,aJ2,5)}i(1 +l3d) [15) Pu = NU,k = gaya aksial terpakai kolom

[9) Elb,b = [Ee (/b,b 12,5»)1(1 +13d) [16) Pc =[3,14"2.Elk)l[(kL )"2)

(10) Elk =[Ee (/k/5)]1(1 +13d) [17) rpu =Jumlah gaya-gaya aksial dalam lantai dan portal yang sama

(11) lilA =l]ElkI1k}'i]Elb,at1b,a) (19)ab = CmI[1-(PuJO,65Pe») > 1 (faktor pembesaran momen); em = 1(faktor koreksi)

[12) lpB = r[ElkI7kJILIElb,Mb,b) [20) as =11[1-(rPuIO,65rPe» > 1 (faktor pembesaran momen)

(13) k =faktor panjang efektif komponen struktur tekan

" __ c '. ,_.~_~_~ _
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TabeI7.13.bPerhitungan Kelangsingan dan Faktor Pembesaran Mornen Kolorn Portal B

KIm Lt Arah I'b,a Ib,b .. I' ..... Ik .. I3d Elb,a Elb,b Elk "'A "'8'
••••••

<kyr .. ·.Pu Pc rpu rpc at> Os
I

" ' .. ".
..

I'. (mmI\4) mml\4) (mITl1\4) (Nmm"2) (Nmm"2) (NmmA2) ."" .. ..(kN) (kN) , (kN) (kN) ,

[1] (2) .[3] • [4] , [5] :[6] [7] [8] [9] (10] [11] .. [12] [13] .,[14] •[15] [16] [17] [18J [19J [20]

Kolom 500 mm x 500 mm

Sb-x 2.658E+09 0 5.208E+09 0.612837 6.928E+12 0 2.7151E·13 0.85485 0 1.14 20.338 239.822 31065.3508 1215.235 191702.4246 1.012 1.01
K1 1

Sb-y 4.167E+09 0 5.208E+09 0.612837 1.086E~13 0 2.7151E+13 6.83529 0 1.57 27.737 81.0461 16701.7034 1030.871 137124.6106 1.008 1.012

Sb-x 2.658E+09 0 5.208E+09 0.554007 7.19E+12 0 2.8179E+13 2.66358 0 1.35 24.084 61.51658 22990.9049 1215.235 191702.4246 1.004 1.01
K2 1

Sb-y 4.167E+09 0 5.208E+09 0.554007 1.127E+13 0 2.8179E+13 6.83235 0 1.57 27.737 92.586 17333.9845 1030.871 137124.6106 1.008 1.012

Sb-x 2.658E+09 0 5.208E+09 0.534605 7.281E+12 0 2.8535E+13 3.25548 0 1.38 24.619 136.9388 22280.326 1215.235 191702.4246 1.01 1.01
K3 1

Sb-y 4.167E+09 0 5.208E+09 0.534605 1.141E+13 0 2.8535E+13 6.83235 0 1.57 27.737 159.1179 17553.1278 1030.871 137124.6106 1.014 1.012

K4
Sb-x 2.658E+09 0 5.208E+09 0.587012 7.04E+12 0 2.7593E+13 4.18562 0 1.45 25.868 169.3401 19514.6305 1215.235 191702.4246 1.014 1.01

1
Sb-y 4.167E+09 0 5.208E+09 0.587012 1.104E+13 0 2.7593E+13 6.83235 0 1.57 27.737 182.6855 16973.4896 1030.871 137124.6106 1.017 1.012

Kolom 500 mm x 600 mm

1
Sb-x 2.658E+09 0 9E+09 0.583973 7.054E+12 0 4.7771E+13 1.37409 0 1.2 17.84 27.70264 49329.8774 6269.36 434258.8743 1.001 1.023

K5
Sb-y 4.167E+09 0 9E+09 0.583973 1.106E+13 0 4.7771E+13 4.68525 0 1.48 21.789 282.9017 33069.163 7052.34 388733.6129 1.013 1.029

2
Sb-x 2.658E+09 2.66E+09 9E+09 0.524972 7.327E+12 7.33E+12 4.962E+13 1.38757 2.7617 1.6 23.556 220.8316 29389.5171 2801.63 190874.6357 1.012 1.023

Sb-y ~.167E+09 4.17E+09 9E+09 0.524972 1.149E+13 1.15E+13 4.962E+13 5.71359 11.315 2.7 38.971 51.91229 10737.5508 2931.309 125628.5576 1.007 1.037

1
Sb-x 2.658E+09 0 9E+09 0.575561 7.091E+12 0 4.8026E+13 2.70649 0 1.35 20.07 369.8577 39184.774 6269.36 434258.8743 1.015 1.023

K6
Sb-y 4.167E+09 0 9E+09 0.575561 1.112E"'13 0 4.8026E+13 5.24166 0 1.52 22.378 457.4049 31518.9552 7052.34 388733.6129 1.023 1.029

2
Sb-x 2.658E+09 2.66E+09 9E+09 0.563208 7.147E"'12 7.15E+12 4.8406E+13 2.73302 5.466 2 29.445 50.99002 18349.2114 2801.63 190874.6357 1.004 1.023

Sb-y 4.167E+09 4.17E+09 9E+09 0.563208 1.121E+13 1.12E+13 4.8406E+13 6.20726 12.293 2.75 39.693 173.5919 10097.4649 2931.309 125628.5576 1.027 1.037

1
Sb-x 2.658E+09 0 9E+09 0.578107 7.08E+12 0 4.7949E+13 3.13778 0 1.38 20.516 449.5143 37439.1074 6269.36 434258.8743 1.019 1.023

K7
Sb-y 4.167E+09 0 9E+09 0.578107 1.11E+13 0 4.7949E+13 4.90966 0 1.5 22.084 524.6126 32312.8487 7052.34 388733.6129 1.026 1.029

2
Sb-x 2.658E+09 2.66E+09 9E+09 0.564286 7.143E+12 7.14E+12 4.8373E+13 3.16855 6.3371 2.1 30.917 94.01648 16631.8061 2801.63 190874.6357 1.009 1.023

Sb-y 4.167E+09 4.17E+09 9E+09 0.564286 1.12E+13 1.12E+13 4.8373E+13 5.91148 11.707 2.7 38.971 190.7416 10467.6892 2931.309 125628.5576 1.029 1.037

1
Sb-x 2.658~+09 0 9E+09 0.559583 7.164E·12 0 4.8518E+13 4.60266 0 1.49 22.151 647.1188 32496.6959 6269.36 434258.8743 1.032 1.023

K8
Sb-y 4.167E+09 0 9E+09 0.559583 1.123:+13 0 4.8518E+13 4.90966 0 1.5 22.084 630.2036 32696.6555 7052.34 388733.6129 1.031 1.029

2
Sb-x 2.658E+09 2.66E+09 9E+09 0.558607 7.169E+12 7.17E+12 4.8549E+13 4.64779 9.2956 2.48 36.512 214.5368 11968.9011 2801.63 1908746357 1.028 1.023

i

Sb-y 4.167E+09 4.17E+09 9E+09 0.558607 1.124E+13 1.12E+13 4.8549E+13 5.91148 11.707 2.6 37.528 245.0175 11329.5142 2931.309 125628.5576 1.034 1.037

1
Sb-x 2.658E+09 0 9E+09 0.561132 7.157E+12 0 4.847E+13 5.62547 0 1.52 22.597 823.3408 31195.612 6269.36 434258.8743 1.042 1.023

K9 Sb-y 4.167E+09 0 9E+09 0.561132 1.122E+13 0 4.847E+13 4.90966 0 1.495 22.01 819.6775 32883.0738 7052.34 388733.6129 1.04 1.029

2 Sb-x 2.658E+09 2.66E+09 9E+09 0.547204 7.221E+12 7.22E+12 4.8907E+13 5.68063 11.361 2.625 38.646 397.8789 10761.8781 2801.63 190874.6357 1.06 1.023
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TabeI7.13.b Lanjutan

Kim Lt Arah Ib,a Ibob Ik I3d Elb,a Elb,b Elk 'IlA 'IlB k kUr Pu Pc LPu LPc all as
(mmA4) mmA4) (mmA4) (NlllmA2) (NIllI1lA2) (NmIllA2) . (kN) (kN) (kN) (kN)

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .... [16] [17] [18] [19] [20]

K9 Sb-y 4.167E+09 4.17E+09 9E+09 0.547204 1.132E+13 1.13E+13 4.8907E+13 5.91148 11.707 2.75 39.693 396.1884 10201.9136 2931.309 125628.5576 1.064 1.037

Sb-x 2.658E+09 0 9E+09 0.599227 6.986E+12 0 4.7316E+13 7.23275 0 1.6 23.787 817.146 27483.3703 6269.36 434258.8743 1.048 1.023
1

Sb-y 4.167E+09 0 9E+09 0.599227 1.095E+13 0 4.7316E+13 4.90966 0 1.5 22.084 811.3699 31886.1102 7052.34 388733.6129 1.041 1.029
Kl0

Sb-x 2.658E+09 2.66E+09 9E+09 0.581584 7.064E+12 7.06E+12 4.7844E+13 7.30366 14.607 2.95 43.431 422.5612 8336.00404 2801.63 190874.6357 1.085 1.023
2

Sb-y 4.167E+09 4.17E+09 9E+09 0.581584 1.107E+13 1.11E+13 4.7844E+13 5.91148 11.707 2.75 39.693 408.203 9980.14622 2931.309 125628.5576 1.067 1.037

Kolom 500 mm x 700 mm

1
Sb-x 7.146E+09 0 1.429E+l0 0.679666 1.788E+13 0 7.1537E+13 0.97038 0 1.15 13.943 18.76745 88851.3702 5851.155 766888.6423 1 1.012

Sb-y 4.167E+09 0 1.429E+l0 0.679666 1.043E+13 0 7.1537E+13 15.3045 0 1.76 22.21 428.9334 35017.5923 7624.861 411739.4651 1.019 1.029

2
Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.685576 1.782E+13 1.78E+13 7.1287E+13 1.03366 2.004 1.45 16.504 18.71238 63193.8706 4351.779 383659.8874 1 1.018

Kll
Sb-y 4.167E+09 4.17E+09 1.429E+l0 0.685576 1.039E+13 1.04E+13 7.1287E+13 15.6106 30.915 4.3 53.199 314.5302 6082.04606 5517.649 68584.5884 1.086 1.141

3
Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.635021 1.837E+13 1.84E+13 7.3491E+13 0.62564 1.6593 1.35 25.387 511.8151 27533.211 1820.683 281159.8416 1.029 1.01

Sb-y 4.167E+09 4.17E+09 1.429E+l0 0.635021 1.071 E+13 1.07E+13 7.3491E+13 12.3154 32.02 3.95 78.19 16.99787 2902.53469 2018.017 63598.10054 1.009 1.051

atap
Sb-x 2.133E+09 7.15E+09 1.429E+l0 0.862001 4.816E+12 1.61E+13 6.4532E+13 4.30457 1.9107 1.82 16.662 125.858 56124.045 666.4962 950619.3836 1.003 1.001

Sb-y 0 4.17E+09 1.429E+l0 0.862001 0 9.41 E+12 6.4532E+13 0 0 1 9.65 51.5592 167326.981 391.0113 6044711 .503 1 1

1
Sb-x 7.146E+09 0 1.429E+l0 0.687669 1.78E+13 0 7.1198E+13 3.75636 0 1.425 17.277 613.1537 57592.4944 5851.155 766888.6423 1.017 1.012

Sb-y 4.167E+09 0 1.429E+l0 0.687669 1.038E+13 0 7.1198E+13 17.0451 0 1.76 22.21 699.604 34851.5493 7624.861 411739.4651 1.032 1.029

2
Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.700177 1.767E+13 1.77E+13 7.0674E+13 4.00134 7.7577 2.3 26.179 450.3401 24900.5777 4351.779 383659.8874 1.029 1.018

K12
Sb-y 4.167E+09 4.17E+09 1.429E+l0 0.700177 1.03E+13 1.03E+13 7.0674E+13 17.386 34.431 4.5 55.673 504.6868 5505.74029 5517.649 68584.5884 1.164 1.141

3
Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.648554 1.822E+13 1.82E+13 7.2887E+13 2.42187 6.4232 2 37.61 102.1643 12441.8444 1820.683 281159.8416 1.013 1.01

Sb-y 4.167E+09 4.17E+09 1.429E+l0 0.648554 1.062E+13 1.06E+13 7.2887E+13 13.2227 34.379 4.1 81.159 197.6407 2671.92495 2018.017 63598.10054 1.128 1.051

atap
Sb-x 2.133E+09 7.15E+09 1.429E+l0 1.146363 4.178E+12 1.4E+13 5.5983E+13 16.6631 7.3965 3.15 28.839 55.34043 16253.5121 666.4962 950619.3836 1.005 1.001

Sb-y 0 4.17E+09 1.429E+l0 1.146363 0 8.16E+12 5.5983E+13 0 0 1 9.65 9.095278 145158.529 391.0113 6044711.503 1 1

1
Sb-x 7.146E+09 0 1.429E+l0 0.697475 1.77E+13 0 7.0787E+13 3.06528 0 1.365 16.55 523.8053 62404.231 5851.155 766888.6423 1.013 1.012

Sb-y 4.167E+09 0 1.429E+l0 0.697475 1.032E+13 0 7.0787E+13 16.0067 0 1.77 22.336 643.4624 34259.7835 7624.861 411739.4651 1.03 1.029

2
Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.711999 1.755E+13 1.75E+13 7.0186E+13 3.26519 6.3305 2.11 24.016 389.5304 29382.6455 4351.779 383659.8874 1.021 1.018

K13 Sb-y 4.167E+09 4.17E+09 1.429E+l0 0.711999 1.023E+13 1.02E+13 7.0186E+13 16.3268 32.333 4.4 54.436 461.1057 5719.07916 5517.649 68584.5884 1.142 1.141

3
Sb-x 7.146E+09 7.15E+09 1.429E+l0 0.660217 1.809E+13 1.81E+13 7.2375E+13 1.9763 5.2415 1.86 34.978 44.06774 14284.2345 1820.683 281159.8416 1.005 1.01

Sb-y 4.167E+09 4.17E+09 1.429E+l0 0.660217 1.055E+13 1.06E+13 7.2375E+13 12.6773 32.961 3.8 75.22 183.3712 3088.60861 2018.017 63598.10054 1.101 1.051
atap Sb-x 2.133E+09 7.15E+09 1.429E+l0 0.887667 4.751E+12 1.59E+13 6.3655E+13 13.5975 6.0357 2.82 25.817 57.30772 23059.4015 666.4962 950619.3836 1.004 1.001

-~-~~- -_._-----~.
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Tabel 7.13.b Lanjutan

KIm Ll Arah Ib,a Ib,b Ik I3d Elb,a Elb,b Elk 'VA 'VB k kUr Pu Pc LPU LPC at> as
(mm"4) mm"4) (rnm"4) (Nmml\2) (Nmm"2) (Nmm"2) •. (kN) (kN) (kN) (kN)

(11 (2] [3] [4] [5] ..•.••• [6] .. [7] [8] [9] [10] [11] [12] [13] [14] .. [15] [16] [17] [18] (19] (20]

K13 etap Sb-y 0 4.17E+09 1.429E+10 0.887667 0 9.28E~12 6.3655E+13 0 0 1 9.65 21.6554 165051.882 391.0113 6044711.503 1 1

Sb-x 7.146E+09 0 1.429E+10 0.690909 1.777E+t3 0 7.1062E+13 2.85714 0 1.35 16.368 487.9172 64046.4441 5851.155 766888.6423 1.012 1.012
1

Sb-y 4.167E+09 0 1.429E+10 0.690909 1.036E+13 0 7.1062E+13 16.0067 0 1.77 22.336 593.8679 34392.8238 7624.861 411739.4651 1.027 1.029

Sb-x 7.146E+09 7.15E+09 1.429E+10 0.72306 1.743E+13 1.74E+13 6.9736E+13 3.04348 5.9006 2.15 24.471 341.8901 28117.8455 4351.779 383659.8874 1.019 1.018
2

K14
Sb-y 4.167E+09 4.17E+09 1.429E+10 0.72306 1.017E+13 1.02E+13 6.9736E+13 16.3268 32.333 4.4 54.436 421.0834 5682.36678 5517.649 68584.5884 1.129 1.141

Sb-x 7.146E+09 7.15E+09 1.429E+10 0.676097 1.792E+13 1.79E+13 7.169E+13 1.84211 4.8856 1.84 34.601 6.022511 14458.1566 1820.683 281159.8416 1.001 1.01
3

Sb-y 4.167E+09 4.17E+09 1.429E+10 0.676097 1.045E+13 1.05E+13 7.169E+13 12.6773 32.961 3.8 75.22 158.2968 3059.34593 2018.017 63598.10054 1.086 1.051

Sb-x 2.133E+09 7.15E+09 1.429E+10 0.859115 6.366E+13 2.13E+14 8.5289E+14 12.6742 5.6259 2.68 24.536 61.728 342087.4 666.4962 950619.3831; 1 1.001
atap

Sb-y 0 4.17E+09 1.429E+10 0.859115 0 1.24E+14 8.5289E+14 0 0 1 9.65 22.9874 2211469.22 391.0113 6044711.503 1 1

1
Sb-x 7.146E+09 0 1.429E+l0 0.708706 1.758E+13 0 7.0322E+13 3.49206 0 1.4 16.974 644.2108 58933.1239 5851.155 766888.6423 1.017 1.012

Sb-y 4.167E+09 0 1.429E+10 0.708706 1.025E"'13 0 7.0322E+13 16.0067 0 1.77 22.336 737.6163 34034.6124 7624.861 411739.4651 1.034 1.029

2
Sb-x 7.146E+09 7.15E+09 1.429E+10 0.726342 1.74E+13 1.74E+13 6.9603E+13 3.71981 7.2119 2.25 25.61 456.2561 25625.2059 4351.779 383659.8874 1.028 1.018

K15
Sb-y 4.167E+09 4.17E+09 1.429E+10 0.726342 1.015E+13 1.01 E+13 6.9603E+13 16.3268 32.333 4.4 54.436 507.4562 5671.56223 5517.649 68584.5884 1.16 1.141

3
Sb-x 7.146E+09 7.15E+09 1.429E+10 0.708643 1.758E+13 1.76E+13 7.0324E+13 2.25146 5.9713 1.94 36.482 61.07347 12758.3071 1820.683 281159.8416 1.007 1.01

Sb-y 4.167E+09 4.17E+09 1.429E+10 0.708643 1.025E+13 1.03E+13 7.0324E+13 12.6773 32.961 3.8 75.22 178.6159 3001.0728 2018.017 63598.10054 1.101 1.051

atap
Sb-x 2.133E+09 7.15E+09 1.429E+10 0.867131 4.803E+12 1.61E+13 6.4355E+13 15.4907 6.8761 2.95 27.008 30.68254 21303.585 666.4962 950619.3836 1.002 1.001

Sb-y 0 4.17E+09 1.429E+10 0.867131 0 9.38E+12 6.4355E+13 0 0 1 9.65 38.63006 166867.192 391.0113 6044711.503 1 1

1
Sb-x 7.146E+09 0 1.429E+10 0.7457 1.721 E+13 0 6.8831E+13 4.4898 0 1.48 17.944 637.7232 51616.6576 5851.155 7~6888.6423 , .019 1.012

Sb-y 4.167E+09 0 1.429E+10 0.7457 1.003E+13 0 6.8831E+13 16.0067 0 1.77 22.336 708.9463 33313.3713 7624.861 411739.4651 1.034 1.029

2
Sb-x 7.146E+09 7.15E+09 1.429E+10 0.738624 1.728E+13 1.73E+13 6.9111E+13 4.78261 9.2724 2.5 28.455 519.1603 20609.7985 4351.779 383659.8874 1.04 1.018

K16
Sb-y 4.167E+09 4.17E+09 1.429E+10 0.738624 1.007E+13 1.01 E+13 6.9111 E+13 16.3268 32.333 4.4 54.436 549.9621 5631.49969 5517.649 68584.5884 1.177 1.141

3
Sb-x 7.146E+09 7.15E+09 1.429E+10 0.699702 1E+14 1E+14 4.0013E+14 2.89474 7.6773 2.15 40.431 185.1983 59104.1672 1820.683 281159.8416 1.005 1.01

Sb-y 4.167E+09 4.17E+09 1.429E+10 0.699702 5.833E+13 5.83E+13 4.0013E+14 12.6773 32.961 3.8 75.22 274.0862 17075.5633 2018.017 63598.10054 1.025 1.051

atap
Sb-x 2.133E+09 7.15E+09 1.429E+10 0.871452 4.792E+12 1.61 E+13 6.4206E+13 19.9166 8.8407 3.35 30.67 2.331482 16481.7487 666.4962 950619.3836 1 1.001

Sb-y 0 4.17E+09 1.429E+10 0.871452 0 9.36E+12 6.4206E+13 0 0 1 9.65 51.57832 166481.943 391.0113 6044711.503 1 1
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K.-.ngan TabeI7.13.b :

(1) Kolom yang cfrtinjau

(2) Ural kolom yang litinjau

(3) fvftt bekerjenya momen

(4) lb.• -~ balok atas: I. 1112.b.h "3

(51 ~.b -1nenIiB balok baw8h

(8) /I( - InenIia kolom

(7)J3d. 1.2.MD/(1,2MD+1.6Ml..)

(8) fib.• • [fc(lb,al2,5)V(1+tld)

191 f~.b • (fc(lb,bl2,5)y(1+tld)

(1OJ fJc • [fc(lk/S)V(1+tld)

(11) ~A • IIEIMk]l~]Elb,&1b,a)

(12) ~B s r.[EIMkYrfElb,bAb,b)

(13) k '"' faktor panjang efektif komponen struktur tekan

(14) kV, > 22 kolom langsing r =(VA )"0,5

(15] Pu = NU,k = gaya aksial terpakai kolom I

(15) Pc =[3,14"2.Elk ]I[(k.L )"2]

(17] r.Pu =Jumlah gaya-gaya aksial dalam lantai dan'portal yang sama .. I
(19) ab =CmI[1-(~U/O,55Pc» > 1 (faktor pembesaran momen); Cm = 1(f1ktor koreksi)

(20] as =11[1-(r.Pu/0,6Sr.Pc» > 1 (faktor pembesaran mornen) I
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Tabel 7.14.a Penulangan Komblnasl Lenlur dan '51al KOlom-~1~

KoIOin ,'Lt .ArShc~· as . Pu .1 eb'
:.~·:i:ti;f

.-;' i

~.,~~lJ;'~;;~
Kolom ukuran 500 mm x 500 mm

I 1 I sb-x 389.0774 1.0083 392.3056 196.495 0.226 0.1017 8022 3039.52 0.0122 1519.76 ~33~lQQ04~44 ok
K1

:i~7.6s191a1···sb-y 19.75752 1.0111 19.97764 196.495 0.335 1.9965 20022 7598.8 0.0304 3799.4 ok

1<21 1 I sb-x 445.6649 1.0083 449.3626 234.984 0.226 0.7659 8022 3039.52 0.0122 1519.76 ··t2$..9~7.~0~7.··. ok

sb-y 177.989 1.0111 179.972 234.984 0.371 1.9123 24022 9118.56 0,0365 4559.28 41d.9205378 ok

K3 I 1 I
sb-x 268.7389 1.0083 270.96B7 200.813 0.226 0.3123 8022 3039.52 0.0122 1519.76 ) 521,4$13P9 •• ok

sb-y 62.02913 1.0111 62.7202 200.813 0.262 1.3494 12025 4559.28 0.0182 2279.64 '•• 310.0451569.· ok

K4 I 1 I
sb-x 338.5384 1.0083 341.3473 131.104 0.226 1.1721 8022 3039.52 0.0122 1519.76 249.65076~1.·. ok

sb-y 151.9677 1.0111 153.66C'1 131.1041 0.335 2.6036 20022 7598.8 0.0304 3799.4 243.8821·.· .•. ok

Kolom ukuran 500 mm x 600 mm

sb-x 261.9096 1.0258 268.6782 247.791 0.252 0.1671 8022 3039.52 0.0101 1519.76 3429.919642 ok
' .. _- .. -".-"""'"

K5
sb-y 40.08549 1.0329 41.40478 247.791 0.288 1.08043 12022 4559.28 0.0152 2279.64 40516597011 ..• ok

2 I sb-x 313.879 1.0305 323.4498 133.814 0.252 1.3337 8022 3039.52 0.0101 1519.76 ••• 277,8188}07 ••.• ok

•• •• 212.16771:(
\

sb-y 170.4872 1.0468 178.4721 133.814 0.324 2.4172 16022 6079.04 0.0203 3039.52 ok

sb-x 140.57 1.0258 144.2028 408.491 0.252 0.1\l95 8022 3039.52 0.0101 1519.76 4067.341325 ok.. -............. -, .. - .

K8
Ib-y 43.31772 1.0329 44.74338 408.491 0.252 0.353 8022 3039.52 0.0101 1519.76 '1361.011782 ok

2 I Ib-ll 404.3071 1.0305 416.6352 189.220 0.252 1.0754 8022 3039.52 0.0101 1519.76 •"366J 351554 ok

Ib-y 194.3874 1.0468 203,4916 189.220 0.361 2.2018 20022 7598.8 0.0253 3799.4 293.7114101 ok

sb-x 126.1745 1.0258 129.4353 804.471 0.252 0.0021 8022 3039.52 0.0101 1519.76 J33f·~~2417 ok

K7 I
sb-y 1.664544 1.0329 1.719327 804.471 0.252 0.1~9 8022 3039.52 0.0101 1519.76 ••.31301920304 ok

2 I sb-x 249.8671 1.0305 257.4861 375.625 0.252 0.4911 8022 3039.52 0.0101 1519.76 ' •• 1132.318528 ok
~ ....... .' .. .

sb-y 176.2127 1.0468 184.4657 375.625 0.278 0.6955 8025 3925 0.0131 1962.5 '. 639.0179596 ok

sb-x 126.4317 1·.0258 129.6991 1092.66 0.252 0.047 8022 3039.52 0.0101 1519.76 5q98l~68712 ok

K8 I sb-y 49.67433 1.0329 51.30919 1092.66 0.252 0.1187 8022 3039.52 0.0101 1519.76 3605.897547 ok

2 I sb-x 232.9589 1.0305 240.0623 566.5IT 0.252 0.2306 8022 3039.52 0.0101 1519.76 .2924.1t716. ok
.-- ... -. - ..... _- ............. -.

sb-y 124.8278 1.0468 130.6742 566.5IT 0.252 0.4237 8022 3039.52 0.0101 1519.76 1030.295706 ok

K9 I 1 I sb-x 88.09115 1.0258 90.36772 973.662 0.252 0.0229 8022 3039.52 0.0101 1519.76 ~~P(}·Z9~~6 ok

sb-y 21.60097 1.0329 22.31189 973.66:1 0.252 0.0928 '8022 3039.52 0.0101 1519.76 T3976.195314 ok

i
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Tabel 7.14.a lanjutan

Kolom

sb-x 148.408 1.0305 152.9332 522.776 0.252 0.1573 8022 3039.52 0.0101 1519.76 3524.12526 ok
K9 I 2 I

oksb-y 78.54006 1.0468 82.21853 522.776 0.252 0.2925 8022 3039.52 0.0101 1519.76 1779.850614

sb-x 121.0028 1.0258 124.13 733.4291 0.252 0.0597 8022 3039.52 0.0101 1519.76 4847.83427 ok

K10 ~
sb-y 42.40797 1.0329 43.80368 733.4291 0.252 0.1692 8022 3039.52 0.0101 1519.76 3051.399032 ok

I sb-x 299.596 1.0305 308.7313 317.426 0.252 0.6124 8022 3039.52 0.0101 1519.76 810.2851827 ok
2

sb-y 185.7098 1.0468 194.4076 317.426 0.324 0.9726 12025 5887.5 0.0196 2943.75 595.1856303 ok

sb-x 115.7679 1.0258 118.7597 346.312! 0.252 0.1068 8022 3039.52 0.0101 1519.76 4103.644368 ok

K11 I sb-y 35.80592 1.0329 36.98435 346.312c 0.252 0.3429 8022 3039.52 0.0101 1519.76 1420.884684 ok

2
sb-x 176.2~ 1.0305 181.666 229.4111 0.252 0.2521 8022 3039.52 0.0101 1519.76 2785.660615 ok
sb-y 55.25217 1.0468 57.83994 229.41H 0.252 0.7919 8022 3039.52 0.0101 1519.76 411.0197958 ok

Kolom ukuran 500 mm x 700 mm

sb-x 309.3031 1.0182 314.9308 462.755/ 0.304 0.4598 8025 3925 0.0112 1962.5 1971.354127 ok
sb-y 204.9965 1.038 212.7835 462.755 0.314 0.6806 12022 4559.28 0.013 2279.64 749.9076699 ok

2
sb-x 195.67 1.0281 201.1728 168.882~ 0.304 1.3536 8025 3925 0.0112 1962.5 442.1998295 ok

K12 I sb-y 195.1242 1.1716 228.6016 168,882~ 0.304 1.1912 8025 3925 0.0112 1962.5 312.5742506 ok

3
sb-x 539.3929 1.0356 558.57 526.5264 0.304 02902 8025 3925 0.0112 1962.5 3408.501272 ok
sb-y 129.9295 1.1761 152.8039 526.5264 0.444 1.D609 20025 9812.5 0.028 4906.25 879.6119598 ok

atap I sb-x 233.1286 1.0081 235.0207 78.1189 0.304 0.9973 8025 3925 0.0112 1962.5 663.369481)2 ok Isb-y 77.813 1.0012 77.90975 78.1189 0.314 3.0085 12022 4559.28 0.013 2279.64 125.3742305 ok
sb-X 367.5262 1.0182 374.2133 844.3118 0.304 0.0781 8025 3925 0.0112 1962.5 5666.847586 ok
sb-y 63.49368 1.038 65.90555 844.3118 0.35 0.4432 12025 5887.5 0.0168 2943.75 1692.71126 ok

2
sb-x 135.79 1.0281 139.6089 6332726 0.304 0.2138 8025 3925 0.0112 1962.5 3979.353008 ok

K13
sb-y 115.551 1.1716 135.376 633.2726 0.304 0.2205 8D25 3925 0.0112 1962.5 3150.507719 ok

3 sb-x 512.5527 1.0356 530.7756 373.4214 0.304 0.626 8p25 3925 0.0112 1962.5 1293.279244 ok
sb-y 198.7604 1.1761 233.7527 373.4214 0.444 1.4214 20025 9812.5 0.028 4906.25 522.7297307 ok

I atap I sb-x 175.6574 1.0081 177.083 119.5992 0.304 0.4546 8025 3925 0.0112 1962.5 2031.830363 ok
I sb-y 54.298 1.0012 54.36551 119.5992 0.304 1.4800 8025 3925 0.0112 1962.5 240.4212332 ok

w
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TabeI7.14.a Lanjutan

sb-x 123.4244 1.0182 125.6701 964.91~2 0.304 0.0445 8025 3925 0.0112 1962.5 633L62432 ok

sb-y 4L39137 L038 42.96367 964.91 2 0.304 0.1302 8025 3925 0.0112 1962.5 4129.165948 ok

sb-x 292.8723 1.0281 301.1088 697.05~ 1 0.304 0.2557 8025 3925 0.0112 1962.5 3644~615502 ok
2

K14
sb-y 152.1252 L1716 178.2253 697.05 1 0.314 0.432 12022 4559.28 0.013 2279.64 1431.196225 ok

3
sb-x 496.4198 1.0356 514.0691 402.12( 8 0.304 0.5645 8022 3925 0.0112 1962.5 1503.22906 ok

sb-y 193.0012 1.1761 226.9795 402.12(8 0.444 1.2784 20025 9812.5 0.028 4906.25 704.8605321 ok

atap I sb-x 87.37059 1.0081 88.0797 148.04~5 0.304 0.556 8025 3925 0.0112 1962.5 11536.358144 ok
sb-y 82.207 1.0012 82.30922 148.04~5 0.304 0.595 8025 3925 0.0112 1962.5 788.938739 ok
sb-x 90.24621 L0182 91.88822 1049.216 0.304 0.0077 8025 3925 0.0112 1962.5 . 127().294297 ok
sb-y 7.757784 l038 8.0524n 10492 6 0.304 0.0876 8025 3925 0.0112 1962.5 4841.033625 ok

2
sb-x 285.7407 1.0281 293.7766 753.54 9 0.304 0.1735 8025 3925 0.0112 1962.5 4364.366763 ok

K15 sb-y 111.6156 L1716 130.7654 753.54~9 0.304 0.3899 8025 3925 0.0112 1962.5 1477.246678 ok

3
sb-x 420.4075 1.0356 435.3543 426.43 9 0.304 0.4683 8025 3925 0.0112 1962.5 1952.865824 ok
sb-y 169.7936 1.1761 199.6862 426.43 9 0.388 1.0209 16025 7850 0.0224 3925 743.7345206 ok

atap I sb-x 73.56404 1.0081 74.16109 180.44E7 0.304 0.4173 8025 3925 0.0112 1962.5 2267.940229 ok
sb-y 75.21528 1.0012 75.30881 180.4467 0.304 0.411 8025 3925 0.0112 1962.5 1365.968642 ok
sb-x 98.48345 L0182 100.2753 890.0289 0.304 0.0321 8025 3925 0.0112 1962.5 .6618.609729 ok
sb-y 27.56089 1.038 28.60782 890.0289 0.304 0.1127 8025 3925 0.0112 1962.5 4395.349433 ok

2
sb-x 297.2208 1.0281 305.5796 68L57 0.304 0.1937 8025 3925 0.0112 1962.5 4162.775536 ok

K16 sb-y 112.6715 1.1716 132.0025 681.57 0.304 0.4483 8025 3925 0.0112 1962.5 1199.2'18024 ok

3
sb-x 365.8758 1.0356 378.8838 439.77 0.304 0.3582 8025 3925 0.0112 1962.5 ... 2712,949243 ok
sb-y 133.9595 L1761 157.5433 439.77 0.35 0.8615 12025 5887.5 0.0168 2943.75 698.1772478· . ok

atap I sb-x 83.26358 1.0081 83.93935 193.8511 0.304 0.1216 8025 3925 0.0112 1962.5 498M13~f) ok
sb-y 23.54633

.,
1.0012 23.57561 193.8511 0.304 0.433 8025 3925 0.0112 1962.5 .• 1263.467842 ok
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Keterangan TabeI7.14.a:

(1) Kolom yang artinjau

(2) Tingkat lantai pada kolom yang ditinjau

[3] Arah bekerjanya momen

[4] MU,k = Momen rencana kolom terpakai

(5) as = Faktor pembesaran momen

(6) Me = as.Mu,k (Momen rencana yang telah diperbesar)

(7) Pu = NU,k = gaya aksial rencana kolom terpakai

(8) eb = MnblPnb (eksenbisitas kolom pada kondisi seimbang)

[9) e = MclPu (eksentrisitas kolom yang terjadi)

bila e > eb (patah tarik), sedangkan e < eb (patah desak)

[10) Tulangan total yang dipakai I

(Cetak tebal adalah tulangan kolom yang dipakai dalam perenetnaan)

(11) Ast = luas tulangan total kolom

(12) pg = Ast/(b.h)

(13) As' = luas tulangan desak kolom

(14) Patah tank: Pn = O,85fc'.b.d.{ 1-e'ld + [(1-e'ld)"O,5+2pm(1-d'ld)]"O,5j

(15) Patah desak : Pn = {b. h. fc'/[(3h.e/d"2)+1,18D + (As·.fyl[(e/d-d?~0,5D
(16) ;Pn > Pu (tulangan kolom terpasang aman digunakan)

¢J = 0.65
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rabeI7.14.b Penolangan Kombinasi Lentor dan Atial Kolom portal: -

Kobn U. '"" :,' lu ."i "- :Me Pu eb e iTulang8n Ast' ',.~

i :c;'" II" " , "

··t~·"':
, :i,'i"'" :' -', i

~ii!'ii';~i'~~~~:l .....;i't1:.'
,<., total,. ;," .'. . , (;nI1l~~) ,:" •.••i ie"~

' "

I-'''~.H
.'.'/ (m)'

"_.- . ,". ';L, (kN).
" (kNm) (kN) (m) I 'I'" ,...,••"," "'\"'~I

'11]:1: ~( 121' "131 :;~i 'NJ.;~t4riii;!;;\!i, i.iH5) ";'(5):> '., {7] [ar ' (9) 1[10] (11] , [12] l'''1 (16).;

Kolom uktJran 500 mm x 500 mm

K1
sb-x 298.35976 1.0098 301.2982 239.822 0.226 0.1769 8022 3039.52 0.0122 1519.76 2589.838179 ok

1
sb-y 41.936517 1.0117 42.42722 239.822 0.298 1.2563 12025 5887.5 0.0236 2943.75 433.6390465 ok

K2 1
sb-x 377.50535 1.0098 381.2233 92.586 0.226 1.4513 8022 3039.52 0.0122 1519.76 190.5201116 ok

sb-y 132.8143 1.0117 134.3684 92.586 0.355 4.1115 20022 7598.8 0.0304 3799.4 148.9857611 ok

K3
sb-x 191.26961 1.0098 193.1534 159.118 0.226 0.2481 8022 3039.52 0.0122 1519.76 1997.702125 ok

1
sb-y 39.024129 1.0117 39.48075 159.118 0.252 1.2139 8025 3925 0.0157 1962.5 303.8377326 ok

K4 1
sb-x 2-17.82115 1.0098 219.9664 182.685 0.226 0.5747 8022 3039.52 0.0122 1519.76 637.7411516 ok

sb-y 103.77638 1.0117 104.9907 182.685 0.252 1.204, 8025 3925 0.0157 1962.5 306.8545788 ok

Kolom ukuran 500 mm x 600 mm

1
sb-x 139.40387 1.0227 142.5705 282.902 0252 0.1062 8022 3039.52 0.0101 1519.76 4111:15051 ok

K5
sb-y 29.21508 1.0287 30.0539 282.90~ 0.252 0.504 8025 3039.52 0.0101 1519.76 789.3476604 ok

2
sb-x 237.54762 1.0231 243.0357 220.83~ 0.252 0.6209 8022 3039.52 0.0101 1519.76 793.7176609 ok

sb-y 132.20085 1.0372 137.1232 220.83 0.288 1.1005 12022 4559.28 0.0152 ' 2279.64 398.25 ok

1
sb-x 130.80912 1.0227 133.7805 457,40! 0.252 0.0465 8022 3039.52 0.0101 1519.76 5106.752508 ok

K6
sb-y 20.71 1.0287 21.30462 457,40! 0.252 0.2925 8022 3039.52 0.0101 1519.76 1780.371027 , ok

2
sb-x 252.92588 1.0231 258.7692 173.59 0.252 0.8123 8022 3039.52 0.0101 1519.76 536.4801772 ok

sb-y 135.95468 1.0372 141.0168 173.59 0.288 1.4907 12022 4559.28 0.0152 2279.64 276.2717977 ok

1
sb-x 100.11732 1.0227 102.3915 524.61 0.252 0.0094 8022 3039.52 0.0101 1519.76 6016.60151 ok

K7
sb-y 4.7904014 1.0287 4.927943 524.61 0.252 0.1952 8022 3039.52 0.0101 1519.76 2828.390932 ok

2
sb-x 157.74655 1.0231 161.391 i90.74 0.252 0.2667 8022 3039.52 0.0101 1519.76 2527.858785 ok

sb-y 49.050863 1.0372 50.87721 190.74 0.278 0.8461 8025 3925 0.0131 1962.5 481.3471725 ok

1
sb-x 89.390368 1.0227 91,42088 647.11 0.252 0.0458 80~2 3039.52 0.0101 1519.76 5123.576888 ok

K8
sb-y 28.791361 1.0287 29.61802 647.11 ~ 0.252 0.1413 8022 3039.52 0.0101 1519.76 3335.169359 ok

2
sb-x 145.40618 1.0231 148.7655 245.018 0.252 0.235 8022 3039.52 0.0101 1519.76 2894.818678 ok

sb-y 55.523486 1.0372 57.59083 245.018 0.252 0.6072 8022 3039.52 0.0101 1519.76 597.7368695 ok

'K9 1
sb-x 120.58538 1.0227 123.3245 823.341 0.252 0.0885 8022 3039.52 0.0101 1519.76 4364.105176 ok

sb-y 70.821652 1.0287 72.85507 823.341 0.252 0.1498 8022 3039.52 0.0101 1519.76 3243.375289 ok

- ,.-
-~
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TabeI7.14.b Lanjutan

204.98369 1.0231 209.7194 397.879 0.252 0.381 8022 3039.52 0.0101 1519.76

sb-y 146.14218 1.0372 151.5836 397.879 0.252 0.5271 8022 3039.52 0.0101 1519.76

sb-x 71.889318 1.0227 73.5223 817.146 0.252 0.0416 8022 3039.52 0.0101 1519.76 5211.305743 ok

K10 I
sb-y 33.076454 1.0287 34.02614 817.146 0.252 0.09 8022 3039.52 0.0101 1519.76 4021.479764 ok

sb-x 167.78803 1.0231 171.6644 422.561 0.252 0.2601 8022 3039.52 0.0101 1519.76 2592,319357 ok
2

sb-y 105.95121 1.0372 109.8962 422.561 0.252 0.4062 8022 3039.52 0.0101 1519.76 1099.30907

Kolom ukuran 500 mm x 700 mm

sb-x 96.03949 1.0119 97.1802 428.933 0.304 0.1046 8025 3925 0.0112 1962.5 5233.043827 ok

sb-y 43.570893 1.0293 44.84864 428.933 0.304 0.2266 8025 3925 0.0112 1962.5 31 00~790322 ok

2
sb-x 134.66408 1.0178 137.0558 314.530 0.304 '0.658 8025 3925 0.0112 1962.5 .·1202.2'77766 ok

K11 I
sb-y 181.3387 1.1413 206.9532 314.530 0.304 0.4357 8025 3925 0.0112 1962.5 1251,596583 ok

3
sb-x 349.64706 1.0101 353.1655 511.815 0.304 0.4506 8025 3925 0.0112 1962.5 2055.380646 ok

sb-y 219.37118 1.0513 230.6297 511.815 0.35 0.69 12025 5887.5 0.0168 2943.75 933~6386177 ok

atap I sb-x 294.8999 1.0011 295.2183 125.858 0.304 0.5205 8025 3925 0.0112 1962.5 >168'7lt15041 ok

sb-y 65.502 1.0001 65.50852 125.858 0.35 2.3456 8025 5887.5 0.0168 2943.75 212.60'77205 ok

sb-x 86.379665 1.0119 87.40564 699.604 0.304 0.0939 8025 3925 0.0112 1962.5 5399.37997t3 ok

sb-y 63.815592 1.0293 65.68703 699.604 0.304 0.1249 8025 3925 0.0112 1962.5 4206.030029 ok

2
sb-x 182.07078 1.0178 185.3044 504.687 0.304 0.3209 8025 3925 0.0112 1962.5 '3040;47806 ok

K12 I sb-y 141.90658 1.1413 161.9512 504.687 0.304 0.3672 8025 3925 0.0112 1962.5 ·1612~965586 ok
I

sb-x 347.53072 1.0101 351.0278 197.641 0.304 0.9275 8025 3925 733.56566893 0.0112 1962.5 ok

0.0168
.. ".-.- ............ - ,.

sb-y 174.36614 1.0513 183.3149 197.641 0.35 1.7761 12025 5887.5 2943.75 ?~();~707696 ok

atap I sb-x 105.65685 1.0011 105.7709 55.340 0.304 1.1646 8025 3925 0.6112 1962.5 53~;{)~Qi 592 ok
sb-y 64.445 1.0001 64.45141 55.340 0.304 1.9113 8025 3925 0.0112 1962.5 .1'78"75?4341 ok
sb-x 123.50761 1.0119 124.9746 643.462 0.304 0.0414 8025 3925 0.0112 1962.5 6401,15578~. ok

K13
sb-y 25.894842 1.0293 26.65423 643.462 0.304 0.1942 8025 3925 0.0112 1962.5 3383"625698 ok

2 I sb-x 232.38257 1.0178 236.5098 461.106 0.304, 0.2251 8025 3925 0.0112 3882.618149 I
w

1962.5 ok ....:J.... w
sb-y 90.964391 1.1413 103.8133 461.106 0.304 0.5129 8025 3925 0.0112 1962.5 98().8302349 ok

_, ~ __ ru_.



TabeI7.14.b Lanjutan

sb-x 333.82634 1.0101 337.1855 183.371 (.304 0.7689 8025 3925 0.0112 1962.5 940.0S3 . ok
3

K13 I
sb-y 134.10628 1.0513 140.9889 183.371 (.387 1.8388 20022 7598.8 0.0217 3799.4 360.05576<1:5 ok
sb-x 49.768294 1.0011 49.82203 57.308 (.304 1.2123 8025 3925 0.0112 1962.5 .5102434tif ok

atap
sb-y 69.467511 1.0001 69.47442 57.308 (.304 0.8694 8025 3925 0.0112 1962.5 .·400;82895'1'1·· ok
sb-x 115.69853 1.0119 117.0727 593.868 (.304 0.0259 8025 3925 0.0112 1962.5 $7'73.~8f37'38 ok
sb-y 14.941944 1.0293 15.38013 593.868 (.304 0.1971 8025 3925 0.0112 1962.5 335$.l)397'47 ok

2
sb-x 210.64288 1.0178 214.384 421.083 (.304 0.2517 8025 3925 0.0112 1962.5 3$73~998393 ok

K14
sb-y 92.868298 1.1413 105.9862 421.083 (.304 0.5091 8025 3925 0.0112 1962.5 991.7108615 ok

3
sb-x 280.96689 1.0101 283.7942 158.297 (.304 0.6864 8025 3925 0.0112 1962.5 1130.103457 ok
sb-y 103.35178 1.0513 108.656 158.297 J.35 1.7928 12025 5887.5 0.0168 2943.75 287.7696955 ok

atap I sb-x 58.924102 1.0031 58.98773 61.728 (.304 0.5747 8025 3925 0.0112 1962.5 1464.466313 ok
sb-y 35.474497 1.0001 35.47803 61.728 (.304 0.9556 8025 3925 0.0112 1962.5 412.618Z5$$ ok

1 I sb-x 148.04794 1.0119 149.8064 737.616 (.304 0.0162 8025 3925 0.0112 1962.5 !030.Q25133 ok
sb-y 11.583336 1.0293 11.92303 737.616 (.304 0.2031 8025 3925 0.0112 1962.5 33QtoQ4673 ok

2
sb-x 245.65525 1.017'8 250.0182 507.456 (.304 0.3002 6025 3925 0.0112 1962.5 j345;9Q6652 ok

.1Q41.38~8.1
...

K15
sb-y 133.47607 1.1413 152.3299 507.456 (.304 0.4927 8025 3925 0.0112 1962.5 ok

3
sb-x 226.71776 1.0101 228.9992 178.616 (.304 0.6029 8025 . 3925 0.0112 1962.5 1~6.11j7"" ok
sb-y 102.43436 1.0513 107.6915 17'8.616 (.304 1.2821 8025 3925 0.0112 1962.5 285.7059851 ok

atap I sb-x 61.478874 1.0011 61.54526 38.630 (.304 0.9745 8025 3925 0.0112 1962.5 6$4.9018141 ok
sb-y 37.64042 1.0001 37.64417 38.630 (.304 1.5932 8025 3925 0.0112 1962.5 220.5605429· ok
sb-x 80.899084 1.0119 81.85996 708.946 (.304 0.0303 8025 3925 0.0112 1962.5 ~63.86Z61 ok
sb-y 20.861 1.0293 21.47246 708.946 (.304 0.1155 8025 3925 0.0112 1962.5 4350.63CJ833 • ok

2
sb-x 190.37639 1.0178 193.7575 549.962 (.304 0.1763 8025 3925 0.0112 19q2.5 4~5,~14212 ok

I

K16 I
sb-y 84.9537 1.1413 96.95362 549.962 (.304 0.3523 8025 3925 0.0112 1962.5 1711.9801$$ ok

I
sb-x 200.99107 1.0101 203.0136 274.086 (.304 0.2879 8025 3925 0.0112 ••~42~J5Qb007.3 1962.5 ok
sb-y 75.051075 1.0513 78.90284 274.086 (.304 0.7407 8025 3925 0.0112 1962.5 519.1914il'44 ok

atap I sb-x 48.096658 1.0011 48.14859 51.578 (.304 0.4193 8025 3925 0.0112 1962.5 2254.71231$ ok

I w
sb-y 21.624766 1.0001 21.62692 51.578 (.304 0.9335 8025 3925 0.0112 1962.5 425.307$'792 ok -..J

+::-
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Keterangan TabeI7.14.b:

[1] Kolom yang ditinjau

[2] Tingkat lantai pada kolom yang citinjau

[3] Arah bekerjanya momen

[4] MU,k =Momen rencana kolom mrpakai

[5J as =Faldor pembesaran mornen

[6] Me =as.Mu,k (Momen rencana yang telah diperbesar)

[7J Pu =NU,k =gaya aksial rencana kolom terpakai

[8] eb =MnblPnb (eksentrisitas kolom pada kondisi seimbang) ,

[9] e =MclPu (eksentrisitas kolom yang terjadi) I

bUa e > eb (patah tank), sedangkan e < eb (patah desak)

[10] Tulangan total yang dipakai j
(Cetak tebal adalah tulangan kolom yang dipakai dalam peren anaan)

[11] Ast = luss tulangan total kolom

[12] pg = Ast/(b.h)

[13] As' = luas tulangan desak kolom j
[14] Patah tarik : Pn =O,85fc'.b.d.{ 1~'1d + {(1~'1d)II(),5+2pm(1-d' 'd)}1I(),5j

[15] Patah desak: Pn ={b.h.fc'tT(3h.eld"2)+1, 18D + {As~fyl[(eld-d' +O,5D

[16] t/JPn > Pu (Mangan kolom terpasang aman digunakan)

t/J="0.65
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TabeI7.15.a Gaya Geser Kolom Rencana Portal A

376

Kolom Lt. Aran I h······· hrl:· ··::.:.••·.:D", - -~...:

portal (m) (m) (kN)·····

[1] [2] (3) (4) ..... (5) ...

K1 1
sb-x 2.8 2.575 3,333.005 0.102 423.581 389.077 0.000 519.184

sb-y 2.8 2.575 327.062 1.997 816.~7 19.758 0.000 732.662

K2 1
sb-x 2.8 2.575 424.181 0.770 408.081 445.665 0.000 545.701

sb-y 2.8 2.575 408.686 1.922 981.696 177.989 0.000 857.569

K3 1 sb-x 2.8 2.575 1,610.934 0.299 601.354 268.739 0.000 589.978

sb-y 2.8 2.575 327.067 1.290 527.474 62.029 0.000 549.810

K4 1 sb-x 2.8 2.575 225.496 1.261 355.483 338.538 0.000 459.837

sb-y 2.8 2.575 225.165 2.802 788.522 151.968 0.000 695.275

1
sb-x 2.8 2.575 3,429.920 0.167 716.404 261.910 0.000 448.654

K5
sb-y 2.8 2.575 405.660 1.084 549.817 40.085 0.000 343.067

sb-x 3 2.55 277.879 1.3337 463.269 313.879 238.340 514.184
2

sb-y 3 2.55 212.168 2.4172 641.053 160.988 170.487 611.791

1
sb-x 2.8 2.575 4,067.341 0.110 556.886 140.570 0.000 345.873

; ~

.",!
K6 sb-y 2.8 2.575 1,361.012 0.353 600.569 43.318 0.000 331.310

2
sb-x 3 2.55 366.135 1.0754 492.186 404.307 312:846 576237

sb-y 3 2.55 293.711 2.2018 808.385 194.387 166.323 749.836

1
sb-x 2.8 2.575 6,233.602 0.002 16.653 126.175 0.000 129.022

K7 sb-y 2.8 2.575 3,130.920 0.161 629.686 1.665 0.000 261.825

2
sb-x 3 2.55 1,132.319 0.4911 695.086 249.867 183.550 674.000

sb-y 3 2.55 639.018 0.6855 547.547 176.213 109.533 592.998

1
sb-x 2.8 2.575 5,098.869 0.047 299289 126.432 0.000 233.448

K8
sb-y 2.8 2.575 3,605.898 0.119 535.022 49.674 0.000 276.665

2
Ib-x 3 2.55 2,924.417 0.2306 843.102 232.959 181.701 789.651

Ib-y 3 2.55 1,030.296 0.4237 545.678 124.828 103.125 626.360

1
sb-x 2.8 2.575 5,650.295 0.023 161.849 88.091 0.000 153.324

sb-y 2.8 2.575 3,976.195 0.093 461.299 21.601 0.000 216.653
K9

sb-x 3 2.55 3,524.125 0.1573 692.812 148.408 105.540 696.523
2

sb-y 3 2.55 1,/79.851 I U.;l~;l:> O:>U./Ktl 1!r.:>4U ..o.,~~ o,r~...O't

I 1 sb-x 2.8 2.575 4,847.834 0.060 361.918 121.003 0.000 267.692

K10
sb-y 2.8 2.575 3,051.399 0.169 645.546 42.408 0.000 323.429

sb-x 3 2.55 810.285 0.6124 620.323 299.596 191.477 656.787
2

sb-y 3 2.55 595.186 0.9726 723.602 185.710 103.180 713.489

sb-x 2.8 2.575 4,103.644 0.107 547.809 115.768 0.000 332.831
1

sb-y 2.8 2.575 1,420.885 0.343 609.073 35.806 0.000 327.748
K11

176.291sb-x 3 2.55 2,785.661 0.2521 877.910 139.942 784.286
2

sb-y 3 2.55 411.020 0.7919 406.847 55.252 51.787 .. 525.662

1 sb-x 2.8 2.45 1,971.354 0.4598 1133.081 309.303 0.000 691.945

sb-y 2.8 2.45 749.908 0.6806 . 637.942 204.996 0.000 520.675

2
sb-x 3 2.3 442.200 1.3536 748.209 57.789 195.670 140.045

K12
sb-y 3 2.3 312.574 1.1912 465.423 195.124 33.687 132.543

sb-x 4.5 3.8 3,408.501 0.2902 1236.482 345.928 539.393 252.676
3

sb-y 4.5 3.8 879.612 1.0609 1166.430 129.929 119.557 135.548

atap &b-x 2.4 1.85 663.369 0.9973 826.982 201.419 233.129 1046.959

sb-y 2.4 1.85 125.374 3.0085 471.-485 60.426 77.813 777.928
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TabeI7.15.a Lanjutan

377

Kolom Lt. Arah h hn··.·· PlilI," .....'. I,." Muk,a Muk,b . VU,kmena

portal'·' '(m) I.·.·.,.. ··.'.. '" "iii \(k;N~),.,. "" ".. (m) .....,,', ., (kNm) (kN)

(1) (21 (3) [4) ...., .(5)'·'" Ii & ~J [9] . [10] [11]

1
sb-x 2.8 2.45 5666.848 0.0781 552.931 367.526 0.000 498.304

sb-y 2.8 2.45 1692.711 0.4432 937.798 63.494 0.000 521.399

2
sb-x 3 2.3 3979.353 0.2138 1063.344 135.790 98.399 126.284

K13
sb-y 3 2.3 3150.508 0.2205 868.186 115.551 71.998 112.089

3
sb-x 4.5 3.8 1293.279 0.626 1011.951 512.553 397.150 269.596

sb-y 4.5 3.8 622.730 1.4214 1106.423 198.760 183.777 172.486

atap
sb-x 2.4 1.85 2031.830 0.4546 1154.497 175.657 44.495 1392.419

sb-y 2.4 1.85 240.421 1.4806 444.971 54.298 20.272 855.481

sb-x 2.8 2.45 6331.624 0.0445 352.402 123.424 0.000 281.597
1

sb-y 2.8 2.45 4129.166 0.1302 672.227 41.391 0.000 349.537

2
sb-x 3 2.3 3644.616 0.2557 1164.839 148.695 292.872 213.575

K14 sb-y 3 2.3 1431.196 0.432 772.800 13.391 152.125 129.559

3
sb-x 4.5 3.8 1503.229 0.5645 1060.633 496.420 401.586 262.529

sb-y 4.5 3.8 704.861 1.2784 1126.362 193.001 139.017 158.268

atap
sb-x 2.4 1.85 1536.358 0.556 1067.723 87.371 82.358 1344.585

sb-y 2.4 1.85 788.939 0.595 586.728 1.515 82.207 980.589

sb-x 2.8 2.45 7270.294 0.0077 69.747 90.246 0.000 131.146
1

sb-y 2.8 . 2.45 4841.034 0.0876 529.960 7.758 0.000 239.068

2
sb-x 3 2.3 4364.367 0·1735 946.708 177.509 285.741 219.7-45

K15
sb-y 3 2.3 1477.247 0.3899 719.900 28.935 111.616 121.533

3
sb-x 4.5 3.8 1952.866 0.4683 1143.086 420.407 353.931 228293

sb-y 4.5 3.8 . 743.735 1.0209 949.116 169.794 140.787 142.864

amp
sb-x 2.4 1.85: 2267.940 0.4173 1183.146 73.564 30.580 1506.669

sb-y 2.4 1.85 1365.969 0.411 701.743 21.008 75215 1142.364

1
sb-x 2.8 2.45 6618.610 0.0321 265.924 98.483 0.000 227.909

sb-v 2.8 2.45 4395.349 0.1127 619.004 27.561 0.000 308.525

2
sb-x 3 2.3 4162.776 0.1937 1007.764 198.941 297.221 232.627

K18 sb-v 3 2.3 1199.288 0.4483 672.112 16.928 112.671 121.064

sb-x 4.5 3.8 2712.949 0.3582 1214.857 365.876 320.294 200.659..
ab-y 4.5 3.8 698.177 0.8615 751.891 133.959 120.484 121.130

sb-x 2.4 1.85 4987.413 0.1216 758.193 83.264 2.253 1041.463
atap

2.4 1263.468 0.433 ,683.867 23.546 19.597 985.216sb-y 1.85

Keterangan TaOO17.1608 :

(1) Kolom yg dilinjau

[2] Tingkat lantai pada kolom yang dilihjau

(3) Arah portal ditinjau sejajar sumbu x dan sejajar sumbu y

[4) h =tinggi kolom dari titik pertemuan ke titik pertemuan

[5] 1m = tinggi bersih kolom

(6) Gaya aksial nominal (berdasarkan tulangan kolom terpasang)

(7) ek&entrisitas kolom yang terjadl

(8) Mkap.k = 1.25.Mnak.k =1,25. Pn.e (momen kapasitas kolom)

(9) Muk.8 =momen rencana kolom atas

(10) MUk.b = momen rencana kolom bawah

(11) VU,kx mena ={Mu,kx atas+Mu,kx bawah+O.3(Mu,ky atas+Mu,kybawah)}/hn

VU,ky mena ={Mu,ky atas+Mu,ky bawah+O.3(Mu,kx atas+Mu,kxbawah)J/hn

kecua~; VU,k lantai dasar = [Mu,kx atas+Mkap,kx+O.3(Mu,ky atas+Mkap,ky)]/hn

VU,k lantai paling atas = {2Mkap,kx+o.3(2Mkap,ky)J/hn

(gaye geM( rencana kolom)

,

I
!,
"
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·abeI7.15.b Gaya Geser Kolom Rencana Portal B

"~/?hn ". Pn e Mkap,kMuk,a MUk,b>./ '. ,!u.k fTJo/J~

7~ I'Vn..]..... (m) (kN) (m) (kNm) (kNin) (kNm»(kN)
i llill441 [5] [6] [7] (8) (9) (10) [11] .•..

K1 1 sb-x 2.8 2.575 2589.838179 0.1769 572.714 298.360 0.000 603.506

sb-y 2.8 2.575 433.6390465 1.2563 680.998 41.937 0.000 662.379

K2 1 sb-x 2.8 2.575 190.5201116 1.4513 345.623 377.505 0.000 447.120

sb-y 2.8 2.575 148.9857611 4.1175 766.812 132.814 0.000 676.116

K3 1 sb-x 2.8 2.575 1997.702125 0.2481 619.594 191.270 0.000 588.664

sb-y 2.8 2.575 303.8377326 1.2139 461.036 39.024 0.000 502.458

K4 1 sb-x 2.8 2.575 637.7411516 0.5747 458.143 217.821 0.000 463.453

sb-y 2.8 2.575 306.8545788 1.2041 461.844 103.776 0.000 465.465

1 sb-x 2.8 2.575 4111.15051 0.1062 545.932 139.404 0.000 327.485

K5 sb-y 2.8 2.575 789.3476604 0.504 497.247 29.215 0.000 284.296

2 sb-x 3 2.55 793.7176609 0.6209 616.064 237.548 190.181 612.097

sb-y 3 2.55 398.25 1.1005 547.866 127.627 132.201 574.655

. I 1 sb-x 2.8 2.575 5106.752508 0.0466 297.323 130.809 0.000 244.510

K6 sboy 2.8 2.575 1780.371027 0.2925 650.897 20.710 0.000 310.698

2 sb-x 3 2.55 536.4801772 0.8123 544.760 252.926 194.119 548.390

sb-y 3 2.55 276.2717977 1.4907 514.790 135.955 125.892 531.935

1 sb-x 2.8 2.575 6016.60151 0.0094 70.646 100.117 0.000 147.267

K7 sb-y 2.8 2.575 2828.390932 0.1952 690.041 4.790 0.000 289.732

2 sb-x 3 2.55 2527.858785 0.2667 842.831 157.747 127,784 780.832

sb-y 3 2.55 481.3471725 0.8461 509.099 49.051 47.701 597.607

1 sb-x 2.8 2.575 5123.576888 0.0458 293.127 89.390 0.000 220.522

K8 sb-y 2.8 2.575 3335.169359 0.1413 588.965 28.791 0.000 284.470

2 sb-x 3 2.55 2894.818678 0.235 850.526 145.406 95.934 773.821-

sb-y 3 2.55 597.7368695 0.6072 453.654 55.523 35.977 555.931

1 sb-x 2.8 2.575 4364.105176 0.0885 482.709 120.585 0.000 313.289

sb-y 2.8 2.575 3243.375289 0.1498 607.263 70.822 0.000 333.621
K9

2 sb-x 3 2.55 1637.295 0.381 779.719 204.984 154.972 725.871

, so-y .;) =.:: ,7'17 n"?71 485.886 146.142 114.490 564.550

1 sb-x 2.8 2.575 5211.305743 0.0416 271.250 71.889 0.000 189.805 I
K10 sb-y 2.0 2.576 4021.479764 0.09 452.288 33.076 0.000 228.469 Ii

sb-x 3 2.55 2592.319357 0.2601 842.736 167.788 81.136 792.320
2

sb-y 3 2.55 1099.30907 0.4062 558.239 105.951 38.463 636.126

1 sb-x 2.8 2.45 5570.348069 0.0836 582.064 96.039 0.000 388.572

sb-y 2.8 2.45 3100.790322 02266 878.153 34.835 0.000 455.681

2 sb-x 3 2.3 1202277766 0.658 988.837 134.664 129.775 150.166

K11 sb-y 3 2.3 1251.596583 0.4357 681.725 88.470 181.339 151.800

sb-x 4.5 3.8 2055.380646 0.4506 1157.722 349.647 178.575 165.942
3

sb-y 4.5 3.8 933.6386177 0.69 805.293 219.371 121.825 131.490

fa
sb-x 2.4 1.85 1687.715041 0.5205 1098.060 105.192 294.900 1389.269a p
sb-y 2.4 _1.85 212.6077205 2.3456 623.378 37.579 65.502 1030.050
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Kolom rLf Ar'ah·· ··········.11 I··hn··· .... Pn···· ···MksfJ.k ····Muk..;3 Muk/tl .....·Vu.krncHa ....
portal (m) (m) (kN) (m) (kNm) I·· (kNm) .. (kNm) . > •(kN)

·11]> [2]' '·[3] >[4]····· [5] •• I> Ie] ····[7] ....•. ···L"J ,·········.···L;:lIJ··.··,·.·.
••..••..•. [tOr·· •...,.. »

1 sb-x 2.8 2.45 5399.379976 0.0939 633.696 86.380 0.000 382.154
sb-y 2.8 2.45 4206.030029 0.1249 656.855 63.816 0.000 382.324

2
sb-x 3 2.3 3040.47806 0.3209 1219.591 100.033 182.071 152.036

K12
sb-y 3 2.3 1612.965586 0.3672 740.285 83.358 141.907 134.737
sb~x 4.5 3.8 733.5656689 0.9275 850.492 347.531 267.521 184.016

3
sb-y 4.5 3.8 290.8707696 1.7761 645.766 174.366 106.332 122.425

sb-x 2.4 1.85 538.0001592 1.1646 783.217 49.999 105.657 985.226atap
1.85 178.7524341 1.9113 427.057 20.177 64.445 715.700sb-y 2.4

sb-x 2.8 2.45 6401.155783 0.0414 331.445 123.508 0.000 289.454
1

sb-y 2.8 2.45 338M25698 0.1942 821.468 25.895 0.000 401.571

2 sb-x 3 2.3 3882.618149 0.2251 1092.666 185.851 232.383 202.073
sb-y 3 2.3 980.8302349 0.5129 628.858 64.150 90.964 121.993

K13
940.053 179.244

3
sb-x 4.5 3.8 0.7689 903.475 333.826 273.985

sb-y 4.5 3.8 360.0557645 1.8388 827.595 134.106 110.287 112.299
sb-x 2.4 1.85 510.2434221 1.2123 773.213 49.768 41.250 1000.440atap
sb-y 2.4 1.85 466.8289571 0.8694 507.313 13.059 69.468 799.219

sb-x 2.8 2.45 6520.128791 0.0363 295.593 115.699 0.000 271.701
1

sb-y 2.8 2.45 3356.039747 0.1971 826.995 20.925 0.000 396.452

2
sb-x 3 2.3 3673.998393 0.2517 1155.926 178.594 210.643 190.079

K14 sb-y 3 2.3 991.7108615 0.5091 631.131 66.947 92.868 120.255

sb-x 4.5 3.8 1130.103457 0.6864 969.638 280.967 238.040 151.745
I

3

I
sb-y 4.5 3.8 287.7696955 1.7928 644.891 103.352 88.733 91.523

sb-x 2.4 1.85 1464.486313 0.5747 1052.138 58.924 24.427 1297.298
atap

sb-y 2.4 1.85 412.6182568 0.9556 492.876 12.303 35.474 874.073

sb-x 2.8 2.45 7098.316911 0.0137 121.491 148.048 0.000 213.833
1

sb-y 2.8 2.45 3301.004673 0.2031 838.023 9.812 0.000 379.060

2
sb-x 3 2.3 3345.906652 0.3002 1255.482 194.961 245.655 221.993

K15
sb-y 3 2.3 1041.38681 0.4927 641.350 99.748 133.476 158.873

3
sb-x 4.5 3.8 1366.111744 0.6029 1029.574 226.718 195.140 125.811

sb-y 4.5 3.8 285.7059851 1.2821 457.871 102.434 84.975 82.623

sb-x 2.4 1.85 684.9018141 0.9745 834.278 61.479 42.158 1044.380
atap

sb-y 2.4 1.85 220.5605429 1.5932 439.245 14.749 37.640 745.436

sb-x 2.8 2.45 6522.820001 0.0362 294.782 80.899 0.000 233.280
1

sb-y 2.8 2.45 4350.630833 0.1155 627.943 24.901 0.000 312.469

sb-x 3 2.3 4335.614212 0.1763 955.415 176.480 190.376 180.657
2

K16
sb-y 3 2.3 1711.980168 0.3523 753.936 84.954 77.226 118.364

sb-x 4.5 3.8 3423.500007 0.2879 1231.929 200.991 187.166 113.143
3

sb-y 4.5 3.8 579.1914744 0.7407 536.253 64.240 75.051 67.299

sb-x 2.4 1.85 2254.712316 0.4193 1181.758 48.097 9.642 1438.533
atap

sb-y 2.4 1.85 425.3076792 0.9335 496.283 12.857 21.625 919.795



Keterangan TabeI7.15.b :

[1] Kolom yg ditinjau

[2] Tingkat lantai pada kolom yang ditinjau

[3] Arah portal ditinjau sejajar sumbu xdan sejajar sumbu y

[4] h =tinggi kolom dari titik pertemuan ke titik pertemuan

[5] hn =tinggi bersih kolom

[6] Gaya aksial nominal (berdasarkan tulangan kolom terpasang)

[7] eksentrisitas kolom yang terjadi

[8] Mkap,k =1,25.Mnak,k =1,25. Pn.e (momen kapasitas kolom)

[9] Muk,a =momen rencana kolom atas

[10] Muk,b = momen rencana kolom bawah

[11] VU,kx mena =[Mu,1<x atas+Mu,1<x bawah+O.3(Mu,ky atas+Mu,kybawah)]/hn

VU,ky mena =[Mu,ky atas+Mu,ky bawah+O.3(Mu,1<x atas+Mu,kxbawah)]lhn

kecuali; VU,k lantai dasar =[Mu,1<x atas+Mkap,kx+O.3(Mu,ky atas+Mkap,ky)]lhn

VU,k lantai paling atas = [2Mkap,kx+O.3(2Mkap,ky)]lhn

(gaya geser rencana kolom)
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'KQlom Lt. Letak ....• ..•.••.. h h' I>VD ,:1-gaya geser (m) (m) I··.······· (kN)

[1J [2] [3] . > [4] [5] [6]

K1 1
atas 2.8 2.575 13.86406 14.19102 -113.605 7.579542 -415.867 -76.550

, bawah 2.8 2.575 13.86406 14.19102 -113.605 7.579542 -415.867 -76.550

K2 1
atas 2.8 2.575 -14.44553 -18.04414 -87.97066 0.133863 -385.836 -139.143

bawah 2.8 2.575 -14.44553 -18.04414 -87.97066 0.133863 -385.836 -139.143

K3 1 alas 2.8 2.575 1.414985 8.456516 -66.8163 0.6227345 -256.153 -67.324

bawah 2.8 2.575 1.414985 8.456516 -66.8163 0.6227345 -256.153 -67.324

K4 1 alas 2.8 2.575 -21.34643 -17.26422 -55.66054 0.5871231 -262.479 -104.985

bawah 2.8 2.575 -21.34643 -17.26422 -55.66054 0.5871231 -262.479 -104.985
. atas 2.8 .. 2.575 1.738192 -0.2614932 -90.96326 9.188472 -351.276 -70.8511

K5 bawah 2.8 2.575 1.738192 -0.2614932 -90.96326 9.188472 -351.276 -70.851

atas 3 2.55 3.828305 1.870529 -48.09542 5.066368 -180.318 -31.465
2

bawah 3 2.55 3.828305 1.870529 -48.09542 5.066368 -180.318 -31.465

atas 2.8 2.575 11.80634 9.377863 -45.695~ 4.756242 -154.830 -13.566
1

K6 bawah 2.8 2.575 11.80634 9.377863 -45.6953 4.756242 -154.830 -13.566

2
atas 3 2.55 -1.638209 -1.687986 -35.63454 2.226007 -143.359 -37.350

bawah 3 2.55 -1.638209 -1.687986 -35.63454 2.226007 -143.359 -37.350

atas 2.8 2.575 -3.527545 -2.319059 -33.15477 1.145056 -137.384 -41.344
1

K7 bawah 2.8 2.575 -3.527545 -2.319059 -33.15477 1.145056 -137.384 -41.344

2
atas 3 2.55 -4.83-4108 -3.656946 -33.61911 0.4803022 -142.816 -47.337

bawah 3 2.55 -4.83-4108 -3.656946 -33.61911 0.4803022 -142.816 -47.337

1 atas 2.8 2.575 0.8680799 0216452 -34.04731 5.772706E-Q2 -134.981 -39.487

K8 baW8h 2.8 2.575 0.8680799 0.216452 -34.04731 5.772706E-02 -134.981 -39.487

2
atas 3 2.55 -17.ag373 -12.16162 -42.80353 -5.952653 -209.915 -106.133

bawah 3 2.55 -17.89373 -12.16162 -42.80353 -5.g52653 -209.915 -106.733

atas 2.8 2.575 ·20.50768 -14.85213 -49.8331 -9.420098 -247.764 -134.608
1

bawah 2.8 2.575 -20.50768 -14.85213 -49.8331 -9.420098 -247.764 -134.608
K9

55.24524 38.17038 -39.99884 -7.078624 21.773atas 3 2.55 -70.403
2

bawah 3 2.55 55.24524 38.17038 -39.99884 -7.078624 -70.403 21.773

1 alas 2.8 2.575 -25.51062 -15.52569 -24.14948 -2.980846 -143.263 -83.991

bawah 2.8 2.575 -25.51062 -15.52569 -24.14948 -2.980846 -143.263 -83.991
K10

atas 3 2.55 3.686516 1.929796 -21.75305 -1.878974 -83.370 -27.722
2

bawah 3 2.55 3.686516 1.929796 -21.75305 -1.878974 -83.370 -27.722

atas 2.8 2.575 -36.54889 -25.14403 -23.40602 -0.4827014 -158.981 -94.796
1

bawah 2.8 2.575 -36.54889 -25.14403 -23.40602 -0.4827014 -158.981 -94.796
K11

4.007174 1.805463 -25.81995 -0.6119725 -27.329atas 3 2.55 -97.911
2

bawah 3 2.55 4.007174 1.805463 -25.81995 -0.6119725 -97.911 -27.329

1 atas 2.8 2.45 -16.58075 -9.292799 97.17966 -9.725522 349.881 50.546

bawah 2.8 2.45 -16.58075 -9.292799 97.17966 -9.725522 349.881 50.546

2
atas 3 2.3 -6.865802 -4.087889 45.57359 -5.420305 164.289 21.506

bawah 3 2.3 -6.865802 -4.087889 45.57359 -5.420305 164.289 21.506
K12

atas 4.5 3.8 10.04871 4.220398 -43.42488 6.656249 -150.729 -10.502
3

bawah 4.5 3.8 10.04871 4.220398 -43.42488 6.656249 -150.729 -10.502

atas 2.4 1.85 -3.551339 -1.497397 -38.70233 3.540744 -155.862 -37.581
atap

bawah 2.4 1.85 -3.551339 -1.497397 -38.70233 3.540744 -155.862 -37.581

K13 1 atas 2.8 2.45 -3.905112 -3.997537 -38.83-43 1.9783-47 -161263 --46.994

bawah 2.8 2.45 -3.905112 -3.997537 -38.83-43 1.9783-47 -161.263 --46.994
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Tabel 7.16.a Lanjutan

Kolom Lt. Letak VD VL

gaya geser (kN) (kN)

[3] [6]. [7]

atas -24.44224 -10.58377

bawah -24.44224 -10.58377

'. ~

K13 I 3

atap

2

K14
3

atap

2

K15

3

atap

2

K16

3

alap

atas I 4.5 I 3.8 1-2.850385\-2.5592121 2720275 1 6.82193 1 111.317 1 54.251
bawah4.5 3.8 -2.850385 -2.559212 27.20275 6.82193 111.317 54.251

atas I 2.4 11.85115.42431 I 7.352785 I -37.66967 I -2.47031 1 -129.727 1 -31.169
bawah 2.4 1.85 15.42431 7.352785 -37.66967 -2.47031 -129.727 -31.169

atas I 2.8 12.45/-7.0480941 -2.71786 I -34.33177 I -1.188948 I -149.008 I -56.208
bawah 2.8 2.45 -7.048094 -2.71786 -34.33177 -1.188948 -149.008 -56.208

atas I 3 I 2.3 I -7.19428 \-6.2992991 -36.98436 I -0.7161168 I -162.965 I -61.414
bawah 3 2.3 -7.19428 -6.299299 -36.98436 -0.7161168 -162.965 -61.414

atas 1 4.5 I3.8 1-25.081521-20.125561 -109.0881 I 4.717555 I -478.159 I -159.503
bawah 4.5 3.8 -25.08152 -20.12556 -109.0881 4.717555 -478.159 -159.503

atas 1 2.4 11.851-9.9329861-6.4960291 62.12768 I 9.256694 I 242.368 I 94.330
bawah 2.4 1.85 -9.932986 -6.496029 62.12768 9256694 242.368 94.330

atas I 2.8 12.45/14.81986\ 4.6753691 -51.5397 I -5.640402 I -192.457 I -63.939
bawah 2.8 2.45 14.81986 4.675369 -51.5397 -5.640402 -192.457 -63.939

atas I 3 I 2.3 1-6·462234\ ~.63263681 -38.24047 I -3.186965 \ -164.236 I -66.086
bawah 3 2.3 -6.462234 ~.6326368 -38.24047 -3.186965 -164.236 -66.086

atas I 4.5 I 3.8 1-1.238121 1-3.1533721 -34.61318 I -1.980799 1 -145.441 I -54.070
bawah 4.5 3.8 -1238121 -3.153372 -34.61318 -1.980799 -145.441 -54.070

atas I 2.4 11.85 1-182105 I -17.5668 I 243.9919 I 3.79589 \ 942.957 I 270.408
bawah 2.4 1.85 -18.2105 -17.5668 243.9919 3.79589 942.957 270.408

atas I 2.8 12.451-5.422141 I~.3390651 -8.835322 I -5.007295 I -51.599 1 ~0.881

bawah 2.8 2.45 -5.422141 ~.339065 -8.835322 -5.007295 -51.599 ~0.881

atas I 3 I 2.3 111.12688 II -3.461321 II 3.775143 1 9.025481 I 33.980 I 48.681
bawah 3 2.3 11.12688 ~ -3.461321 3.n5143 9.025481 33.980 48.681

atas I 4.5 I 3.8 1-16.35081 I -3.49473 II ~.6884656 I 4.618451 I -18.050 I -3.190
bawah 4.5 3.8 -16.35081 -3.49473 ~.6884656 4.618451 -18.050 -3.190

atas I 2.4 11.851-1.462941 I ~.84406 I -7.810012 I 2.319924 I -35.078 I -6.715
bawah 2.4 1.85 -1.462941 ~.84406 -7.810012 2.319924 -35.078 -6.715·

Keterangan TabeI7.16.a:

[1] Kolom yang ditinjau

[2] Tingkat lantai pada kolom yang ditinjau

[3] Letak gaya geser pada kolom atas dan bawah

[4] h =tinggi kolom

[5] h' =tinggi bersih kolom

[6] VD =Gaya geser kolom akibat beban mati

[7] VL =Gaya geser kolom akibat beban hidup

[8] VE,kx =Gaya oeser kolom akibat beban gempa sejajar sumbu x

[9] VE.ky II: Gays geser kolom akibat beban gempa sejajar sumbu y

[10) VU.kx maks z::: 1.05.(VD+VL+41k(VE.kx+O.3. VE.Icy»

[11) Vu.ky maks =1,05.(VD+VL +4/k(VE,ky+0.3.VE,/oc»
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...-: ! ..... '

_mll...... ";;:t~ ;yy.kymak$
. . ;:,', "(kill)gaya geser .,\.../

'[1J "'::"[2J '13] iiI"']<1[5];;_ ..... '. [11]

atas 2.8 2.575 -12.82146 -3.902n5 -70.67427 4.363166 -295.022 -34.917K1 1 ".'-
bawall 2.8 2.575 -12.82146 -3.902775 -70.67427 4.363166 -295.022 -34.917
8taS 2.8 2.575 -2.222197 -2.037846 -68.63821 0.4192459 -278.523 -85.162K2 1 -----_.

bawah 2.8 2.575 -2.222197 -2.037846 -68.63821 0.4192459 -278.523 -85.162

K3 1
atas 2.8 2.575 10.93768 11.36987 -48.43325 0.007240098 -170.301 -34.668

~-~.......-~.~ .......... .................................._ .. ------ ,~--............,........_~ ....

bawah 2.8 2.575 10.93768 11.36987 -48.43325 0.007240098 -170.301 -34.668

K4 1
atas 2.8 2.575 -5.071632 -8.933115 -36.45515 0.5881405 -159.820 -56.099..-_._-_.._~.~_ ...~....~.,~

·.~·w·.··~ .....·~~__.·.·..........·._.·~· ..._..-......,......_,...~,~~-~ ..........~....~. ·..-....-..."".~~~......,.._ ........,.,.,.'.·.·.,...n.·

bawah 2.8 2.575 -5.071632 -8.933115 -36.45515 0.5881405 -159.820 -56.099

atas 2.8 2.575 1.567447 -4.120343 -52.38913 3.398018 -208.159 -51.9551 ....~.......,...~"'"-, ..•,.......~......,>..,.. .,.........~,.......~,.....,.,.,..............,.,- -~~_., .....,.~."., ...".~.~~ ..,....~~......,.,.., .,>-'.....,~••.-.,.••.,.,.......,..~....,..~~,...."'''''_..

K5 bawah 2.8 2.575 1.567447 -4.120343 -52.38913 3.398018 -208.159 -51.955

atas 3 2.55 -3.474602 -3.762524 -33.10992 1.544809 -138.185 -41.152
2 ._--_...- ~rr___.--..-__

........-~-~~-~~ ...........-.- .__._-_....-
bawah 3 2.55 -3.474602 -3.762524 -33.10992 1.544809 -138.185 -41.152

atas 2.8 2.575 0.761487 1.504437 -31.51705 3.755139 -119.183 -20.421
1 ._--- ._-,-- ..•._---

----~--

K6 bawah 2.8 2.575 0.761487 1.504437 -31.51705 3.755139 -119.183 -20.421

atas 3 2.55 6.440494 5.032197 -27.16059 2.178804 -93.981 -11.8312 _._-- .__......- ._._--- ----_.-
bawah 3 2.55 6.440494 5.032197 -27.16059 2.178804 -93.981 -11.831

atas 2.8 2.575 18.89542 10.9076 -24.0488 1.251275 -63.400 7.440
1 ._--~~_.......- ....-•._._._--

----~- ...~- ----------
K7 bawah 2.8 2.575 18.89542 10.9076 -24.0488 1.251275 -63.400 7.440

alas 3 2.55 6.427184 2.17206 -20.56614 0.5419796 -72.585 -13.482
2 - -----

bawah 3 2.55 6.427184 2.17206 -20.56614 0.5419796 -72.585 -13.482

atas 2.8 2.575 -17.61492 -12.21237 -27.24355 -4.991365 -146.282 -83.9761

K8 bawah 2.8 2.575 -17.61492 -12.21237 -27.24355 -4.991365 -146.282 -83.976

etas 3 2.55 -18.90371 -11.52191 -26.28664 -5.289059 -143.440 -84.6472 _u,..."~u••·u,,.,,_'.. -_.~~...._..,.""""",-- ."..-"---- --........_"...._--
bawah 3 2.55 -18.90371 -11.52191 -26.28664 -5.289059 -143.440 -84.647

etas 2.8 2.575 3.249162 3.712899 -23.72303 -2.262077 -90.296 -30.206
1

bawah 2.8 2.575 3.249162 3.712899 -23.72303 -2.262077 -90.296 -30.206
K9

0.1349021 -0.2011057 -18.74844 -1.296588ata6 3 2.55 -76.619 -27.75<4
2 '_...........4_._~_ ... ·· ..___ ....._~_.'.,....._- . '-"'__00.""-

bawah 3 2.55 0.1349021 -0.2011057 -18.74844 -1.296588 -76.619 -27.754

1 atas 2.8 2.575 39.2746 27.22766 -15.24676 -0.9856647 7.658 47.589..~~...........~,.._.._-- ,._......-...~._----_.,. ..~_...,_.~ ..._..~.....~........ ..•_.~.---~_ ..~ ....._.._._,..

lJawah 2.8 2.575 39.2746 27.22766 -15.24676 -0.9856647 7.658 47.589
K10

-15.12525 -11.97956 -0.1304268atas 3 2.55 -15.82343 -80.571 -47.393
2 ·_···~.,~·_...·.h_· ,--....-...' .....' ........_-_.. ._,...-.-----_...--......._,.~ ,,---,,~-- .."'.._.....~_.-

bawah 3 2.55 -15.82343 -15.12525 -11.97956 -0.1304268 -80.571 -47.393

atas 2.8 2.45 14.9483 9.476557 -61.87171 5.232173 -215.562 -27.671
1 -'-- .__.._----- _._--- ._........_.,..._-

bawah 2.8 2.45 14,9483 9.476557 -61.87171 5.232173 -215.562 -27.671

atas 3 2.3 4.63821 3.18293 -33.81496 1.635239 -125.085 -25.825
2 .., .................................................. ~..............~--_ . ...~_ ..~...._-- ._~~~..~.~ ......~...~,...............................

bawah 3 2.3 4.63821 3.18293 -33.81496 1.635239 -125.085 -25.825
K11

-2.573227 -34.86129 3.562862atas 4.5 3.8 -3.375653 -141.416 ·-33.828
3

.__ ....~....................... .........-~...__._. .._~---- ---"---
bawah 4.5 3.8 -3.375653 -2.573227 -34.86129 3.562862 -141.416 -33.828

stas 2.4 1.85 4.776463 2.971468 -33.4748 2.155963 -123.177 -23.411atap ..~.~.......,-~ .._--~-- .-............_.._-
~-- ......,.--~ ..~ ...._--- ---......-_._------

bawah 2.4 1.85 4.776463 2.971468 -33.4748 2.155963 -123.1n -23:411
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Letak· , •. 1\, ',.,'

"'~"'.,._-'·C.
1,1

iii· ,., ..,,<11<1 iI ~IlYllij~j~r
.. ;.

• I·,·,· •(ml Ill)

[1] [2] .'., [3]' [4] [5] ...,.. ,. [6]</·' .•.,.'.' .,..•.. ,fil· '«"'J "" ... ,.•.•••..,.. [ .,.". / ,.•., .[1

1 atas 2.8 2.45 19.70929 10.20249 -30.27949 1.187225 -88.286 -0.179
I· .' ............. ,', .........,.........,.~, .....

bawah 2.8 2.45 19.70929 10.20249 -30.27949 1.187225 -88.286 -0.179

2
atas 3 2.3 -3.403376 -3.731968 -26.71851 0.4186009 -113.864 -37.880

'..,.,.'.....,...................................,............ .,.......... .., ......".."............".~,.,.> ......

K12
bawah 3 2.3 -3.403376 -3.731968 -26.71851 0.4186009 -113.864 -37.880

atas 4.5 3.8 26.13684 8.944189 -35.41597 -5.50317 -111.433 -27.677
3 •.... ' .., ......,...,.".. ,.,...,.,....... ,.,........... """,.t,··,···············,·,·.·..,·",·..,·,.,·•,.,...............,.,.,.......,.,,,,.,.,,,,, .... ,.,.,.,.,.,,.".,. ..,.,.,.,.,............................. ,., .... ,.,... -, ,,-.,.

bawah 4.5 3.8 26.13684 8.944189 -35.41597 -5.50317 -111.433 -27.677

atap
atas 2.4 1.85 3.029058 1.455815 -20.53144 -5.156947 -83.605 -40.556

."t.t"t.".",·,·""""""""",'" t.,.,.,.,.,.·.·.,.'.,.,.",.,.'.·.. .,,,,,....'... .., ·.,_"·,,··.,·~~~~··t·,,~,,~,,,,~~

bawah 2.4 1.85 3.029058 1.455815 -20.53144 -5.156947 -83.605 -40.556

1 atas 2.8 2.45 -5.358939 -1.488177 -31.10074 -1.268672 -133.115 -49.585

bawah 2.8 2.45 -5.358939 -1.488177 -31.10074 -1.268672 -133.115 -49.585

2 atas 3 2.3 2.329802 2.33228 -31.32516 -0.8473943 -121.422 -36.085.. '."........,.....,... '.,...,.,., ..".,.,.,.,.,.,., ..,.,...,.....,..." .", .,.,.,.,.,.'.,,,. .,.,.'.,.,.,.,.'.,.,.,. "."""., " ..".,.." .." ...,... ,,,. ,... ,.,.,.,.,.,.,.·.·.'.,..,..·.,,,.,.,.'.'.'.h'."'.'.'.,.,.,,,.

K13
bawah 3 2.3 2.329802 2.33228 -31.32516 -0.8473943 -121.422 -36.085

atas 4.5 3.8 24.51947 11.12372 -27.42188 -0.5717281 -72.948 2.232
3 ,.,., ...",.·...,.·.,,·.·.·.,.'.,.·.,.'.'.'.h'.'.'.,.,. .'·.,1.'''·'.·...,·,·,·,·.·,·,·,·,·,·,·,·,...~,·,.,·, •• .,.,... ,.,.,.,.,.,.,.,.,.,.,.,.,.....\.,.,,,.,.,.,.,., ...,.,....., ~,ri.,.,.,.."',.,.·.,... t... ,.,,,., .....~,~.·.,.,.,., ...,·\.,.,.

bawah 4.5 3.8 24.51947 11.12372 -27.42188 -0.5717281 -72.948 2.232

atap atas 2.4 1.85 -14.15943 -8.853116 -23.32636 -0.1203389 -117.613 -52.636., .' ........... ,.,...................,.....,.... ' ..........,...,...,...,...,.'..~...,.,.~, .•.,.,.'.. .,...,...... ,... ,...,...,., ........,.....•.,.,.,.,.,.,.,.,.,.,.. .·.h·.'.'.,.,.,.,.,.,.,.·.,.'.,,·.,.,.,.,.,.,.,.·.·.,.,.,•.•....

bawah 2.4 1.85 -14.15943 -8.853116 -23.32636 -0.1203389 -117.613 -52.636

atas 2.8 2.45 26.20948 16.75624 49.10404 -11.00899 228.319 60.003
1 .·.·.·.·.·.·.'.·.h·.'.·.·.·...,.,.,.,.·.",.,.,.,.,.·.·. ....,.,.,.,.,.,... ,.,.,.,.,.,.,.,.,.,...,.,.,......., .'""" ,.,.,...... " .... ,.,...",.'.,.,.,,,.,.'...,,,.,.,,,.,.....

bawah 2.8 2.45 26.20948 16.75624 49.10404 -11.00899 228.319 60.003

2
atas 3 2.3 9.620237 6.318132 -34.71458 -6.041406 -129.373 -49.088., ."........,.,.,...,.",.,.,.,.,.,.,.,.,.,.,.,.,.. .,.,.,.,.,.......,.. '.'...............,,~, ... ,.,.,.,. ·.",.,.,.,.,.,.,.·.·.,...,.·.,.,.,...,.,.,.'.'.'.h'.'.'.",.'.,. ,.......,.,.,.".,...... ".,....... ,.,.,.,.,.,.,.,.,.,.....

bawah 3 2.3 9.620237 6.318132 -34.71458 -6.041406 -129.373 -49.088
K14

-0.462992 0.09377838 -31.00597atas 4.5 3.8 -3.536791 -128.656 -51.742
3 .. I··

bawah 4.5 3.8 -0.462992 0.09377838 -31.00597 -3.536791 -128.656 -51.742

atas 2.4 1.85 0.7194811 0.3304871 -27.02796 -2.317296 -109.790 -40.600
atap ............'......,.....

bawah 2.4 1.85 0.7194811 0.3304871 -27.02796 -2.317296 -109.790 -40.600

atas 2.8 2.45 9.394611 3.210726 -23.10067 -1.29211 -80.718 -19.654
1 ,," ""'" , ,..,.., .... "",,,,,,,,,,,,.

bawah 2.8 2,45 9.394611 3.210726 -23.10067 -1.29211 -80.718 -19.654

2
atas 3 2.3 -3.596989 -0.5313139 -19.36217 -0.477183 -82.356 -29.478

"",, """",, ""'.,, ... "., ... ,.", .., ",.,'.,.... ., ...... ,.'., ..'.'.".'.'.',.. '......................,..'.'.'.'.'.'

K15 bawah 3 2.3 -3.596989 -0.5313139 -19.36217 -0.477183 -82.356 -29.478

atas 4.5 3.8 17.98663 12.65005 -115.4403 10.44263 -417.062 -64.589
3 ., ............. '..... " ... " .......... ............. ' ..... '....,.. ', .......... '....•...........

bawah 4.5 3.8 17.98663 12.65005 -115.4403 10.44263 -417.062 -84.589

atas 2.4 1.85 7.875014 7.511723 9.364323 -0.1896914 53.386 26.634
atap , .....'........",.,...,.,.'.,.""'.,.",.,.,.,,. ,., ...,.,.......'.,.,.,.,.'.,......".,.""....,...,.,. ,.,.,.,., ...,." .. ,.,.,." .. ",.,...,...,...,........ ',.,.,., ...... "'ri.,.,.""""""""""""""""""""'·"""'·'".,.,

bawah 2.4 1.85 7.875014 7.511723 9.364323 -0.1896914 53.386 26.634

atas 2.8 2.45 -9.573903 -6.969802 2.866408 4.097496 -0.988 2.459
1 ,.,."""""""""""""""""""".""'" .,.,.......,...", ...,.,., ...,."........,.,.,... ,.,.'. ,.,.....,...",.,...,.. " ...•.,...,.....,...,.,.'.,.,..., .,,'" ,..""" ..... " ...,.,.,.,,,.,.,,,."'.,.,.,,,...,."

bawah 2.8 2.45 -9.573903 -6.969802 2.866408 4.097496 -0.988 2.459

atas 3 2.3 -4.490117 -3.599655 -0.8321426 2.583221 -8.723 0.840
2 ..",.. .........,.,.",.... ,.,..,.'...,................. ., .•.,.,.....,.,.....,...,...,...,.....' ...., ...,.,.,... .,.,.,.,~.,.,.,,",.,.,.....,.,.,...,...~,.,.,...,.,...,.,.",.,. ..,.,,',....,...,.'... '.,...........,...,.;;:..',;..•.~-,.

K16
bawah 3 2.3 -4.490117. -3.599655 -0.8321426 2.583221 -8.723 0.840

3
atas 4.5 3.8 8.040288 0.9959169 -2.690233 1.72636 0.799 13.165...., , .,., ...,...,...,.... ,,,.. ,.'.,.,.,.,.,.,.,., ".,."'"...,•.,.,.·.,., .•".t.. ·•..·,·,····,·,~·,·,, ..,~., ...,.....,...,.,.,".,...,.,.,.,., ...,.......,~..~.,.,.,., 4 .....'.'.," .... , ...,.,.,.,., •• ,,,.'.,.,~~.,.,.,.,.....,.,~.,

bawah 4.5 3.8 8.040288 0.9959169 -2.690233 1.72636 0.799 13.165

atas 2.4 1.85 3.028013 4.048503 -4.002316 0.3474912 -8.162 4.018
atap A·'·.·l·"'·'·,·l·l·,·'·'·,,'·.·.·l·,·.·l·",·~,·.." ."~..."....,,.'.'.l.•·l.'.l·.·.·.·.·,·'·'·.·l·".·.·. 'l·.·.·'·.·.·.·l·'·,·,'~l ...'·~'·,· .........·.. ,·,·.·.·,·,·,.~, . ....... ',........... ,.....,......., . .--,

bawah 2.4 1.85 3.028013 4.048503 -4.002316 0.3474912 -8.162 4.018

I
I

Keterangan TabeI7.16.b:

[1) Kolom yang ditinjau

[2] TlIlgkat lantai pada kolom yang ditinjau

(3) Letak gaya geser pada kolom atas dan bawah

[4] h = tinggi kolom

(5) h •= tinggi bersih kolom

[6] VD = Gaya geser kolom akibat beban mati

[7] VL =Gaya geser kolom akibat beban hidup

[8) VE,kx =Gaya geser kolom akibat beban gempa sejajar sumbu x

[9] VE,ky =Gaya geser kolom akibat beban gempa sejajar sumbu y

[10] VU,kx maks =1.05.(VD+VL+4/k(VE,kx+0.3. VE,ky»

[11] VU,kymaks = 1,05.(VD+VL+4/k(VE,ky+0.3.VE,kx»
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117.17.a Gaya Geser Terpakai Kolom Portal A

z
3

.4

:5

(6

<7

K8

K9

K10

:K11

K12

K13

K14

K15

K16

2

2

2

2

2

2

2

2

3

atap

2

3

atap

1

2
3

atap

2
3

atap

2
3

atap

519.184

545.701

589.978

459.837

448.654

514.184

345.873

576.237

129.022

674.000

233.448

789.651

153.324

696.523

267.692

656.787

332.831

784.286

691.945

140.045

252.676

1046.959

498.304

126.284

269.596

1392.419

281.597

213.57~

262.529

1344.585

131.146

219.745

228293

1506.669

227.909

232.627

200.659

1041.463

.. HI ·······:Gaya·· ···lTIaIiSlrnum··
VU,kx

.(kN)
..,.,., '··'·'(5]

732.662 I -415.867 I -76.550 I -415.867 I -76.550

857.569 I -385.836 I -139.143 I -385.836 I . -139.143

549.810 I -256.153 I -67.324 I -256.153 I -67.324

695.275 I -262.479 I -104.985 I -262.479 I -104.985

343.067 I -351.276 I -70.851 I· -351.276 I -70.851

611.791 I -180.318 I -31.465 I -180.318 I -31.465

331.310 I -154.830 I -13.566 I -154.830 I -13.566

749.836 I -143.359 I -37.350 I -143.359 I -37.350

261.825 I -137.384 I -41.344 I 129.022 I -41.344

592.998 I -142.816 I -47.337 , -142.816 1 -47.337

276.665 I -134.981 I -39.487 I -134.981 I -39.487

626.360 I -209.915 I -106.733 I -209.915 I -106.733

216.653 I -247.764 I -134.608 I 153.324 I -134.608

673.484 I -70.403 , 21.773 I -70.403 I 21.773

323.429 I -143.263 I -83.991 I -143.263 I -83.991

713.489 , -83.370 I -27.722 , -83.370 I -27.722

327.748 I -158.981 I -94.796 , -158.981 I -94.796

525.662 I -97.911 I -27.329 I -97.911 I -27.329

520.675 I 349.881 I 50.546 I 349.881 I 50.546

132.543 I 164.289 J 21.506 I 140.045 I 21.506

135.548 I -150.729 I -10.502 I -150.729 I -10.502

777.928 II -155.862 II -37.581 II -155.862 I -37.581

521.399 I -161.263 I -46.994 1 -161.263 I ~.994

112.089 I 212.119 I 65.732 I 126.284 I 65.732

172.486 I 111.317 I 54.251 I 111.317 I 54.251

855.481 I -129.727 I -31.169 , -129.727 , -31.169

349.537 I -149.008 l=:f.208 l=:it':J -56.208
129.559 -162.965 1.414 - 2. n -61 414

158.268 I -478.159 I -159.503 I 326.876 1158.268

980.589 I 242.368 I 94.330 I 242.368 I 94.330

239.068 I -192.457 I -63.939 I 131.146 I -63.939

121.533 I -164.236 I -66.086 I -164.236 1 -66.086

142.864 , -145.441 , -54.070 , -145.441 I -54.070

1142.364 , 942.957 I 270.408 I 942.957 I 270.408

308.525 I -51.599 I -40.881 I -51.599 I -40.881

121.064 I 33.980 , 48.681 I 33.980 I 48.681

121.130 , -18.050 , -3.190 I -18.050 I -3.190

985.216 , -35.078 , -6.715 I -35.078 I -6.715

-I
i

Keterangan tabel7.17.a:

(1) Kolom yg ditinjau

(2) Tngkst Iantai pada kolom yang ditlnjau

(3) VU,loc =Gaya geser kolom rencana eejajar &b-x

(4) Vu,ky II Gaya geser kolom rencana eejaJar eb-y

(5) Vu.kll· Gaya geser kolom maksimum sejajar sb-x

(61 Vu,ky· Gaya geser kolom maksimum sejajar sb-y

(7} VU,kll= Gaya geser kolom terpakai sejajar sb-x

III Vu,ky c: Gaya geser koIom terpakai sejajar sb-y

Cetak tebal adalah gaya geser yang dipakai dalam perencanaan
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abel 7.17.b Gaya Geser Terpakai Kolom Portal B

l<oIonl U. .Gaya geserrencana· ··<Gayagellerl'riaksil'rilJl'ri Gaya geser terpakai

VU.kx ·<1/1. ~....... • ......"-' ••. •.•..•.. VU,ky VU,kx Vu.ky

..... (kN) .> •..• ~ lkNY .•.• (kN) ......•.•.·.·(kN) I (kN)-
[1] , [2] , .. [3] I~ •.•.... [6]· [7J [ 8]

K1 1 603.506 662.379' -295.0217276 -84.91690675 -295.0217 -84.91690675

K2 1 447.120 676.116 -278.5227901 -85.16191355 -278.5228 -85.16191355

K3 1 588.664 502.458 -170.3013844 -34.66801211 -170.3014 -34.66801211

K4 1 463.453 465.465 -159.8198158 -56.09860235 -159.8198 -56.09860235

K5 1 327.485 284.296 -208.1594392 -51.9554248 -208.1594 -51.9554248

2 612.097 574.655 -138.1848915 -41.1516503 -138.1849 -41.1516503

K6 1 244.510 310.698 -119.182813 -20.4206838 -119.1828 -20.4206838

2 548.390 531.935 -93.98146965 -11.83116645 -93.9815 -11.83116645

K7 1 147.267 289.732 -63.400499 7.439711 -63.4005 7.439711

'j 2 780.832 597.607 -72.58497828 -13.4822434 -72.5850 -13.4822434

K8 1 220.522 284.470 -146.2824925 -83.9763745 -146.2825 -83.9763745

2 773.821 555.931 -143.4403318 -84.647105 -143.4403 -84.647105

K9 1 313.289 333.621 -90.29644835 -30.20577995 -90.2964 -30.20577995

2 725.871 564.550 -76.61917938 -27.75399378 -76.6192 -27.75399378

K10 1 189.805 228.469 7.65753536 47.5886022 7.6575 47.5886022

2 792.320 636.126 -80.57086616 -47.3932932 -30.5709 -47.3932932

1 388.572 455.681 -215.5621326 -27.67126015 -215.5621 -27.67126015

K11 2 150.166 151.800 -125.0853562 -25.824799 -125.0854 -25.824799

3 165.942 131.490 -141.4160496 -33.828424 -141.4160 -33.828424

I atap 1389.269 1030.050 -123.1767169 -23.41058045 -123.1767 -23.41058045

" 1 382.154 382.324 -88.285921 -0.179119 -38.2859 -0.179119

K12 2 152.036 134.737 -113.8638301 -37.8799196 -113.8638 -37.8799196

3 184.016 122.425 -111.4326036 -27.67676355 -111.4326 -27.67676355

ItIIp 985.226 715.700 -63.G0497975 -40.55639935 -33.6050 -40.55639935

1 289.454 401.571 -133.1148382 -49.5850478 -133.1148 -49.5850478

K13 2 202.073 121.993 -121.4223271 -36.0845831 -121.4223 -36.0845831

3 179.244 112.299 -72.94824422 2.2321811 -72.9482 2.2321811

----t{}99M&--1------"f99Z',... -----11T;6'.;>VL - -117.6130 -52.6361609

1 271.701 396.452 228.319378 60.002894 228.3194 60.002894

K14 2 190.079 120.255 -129.3727198 -49.08783255 -129.3727 -49.08783255

3 151.745 91.523 -128.6557035 -51.7420023 -128.6557 -51.7420023

alap 1297.298 874.073 -109.7901286 -40.60026939 -109.7901 -40.60026939

1 213.833 379.060 -80.71760815 -19.65364015 -30.7176 -19.65364015

K15 2 221.993 158.873 -82.35601765 -29.47805405 -32.3560 -29.47805405

3 125.811 82.623 -417.06153 -64.589326 125.811 -64.589326

alap 1044.380 745.436 53.38573617 26.63449585 53.3857 26.63449585

1 233.280 312.469 -0.98826305 2.45878335 -0.9883 2.45878335

K16 2 180.657 118.364 -8.7229658 0.84005228 -3.7230 0.84005228

3 113.143 67299 0.798715145 13.16517555 0.7987 13.16617555

atap 1436.533 919.795 -8.16193276 4.0175274 -3.1619 4.0175274

-.

:~ tabel7.17.b:

I) Kolom yg ditinjau

I) Ttngkat Iantai pada kolom yang dilinjau

I] VU,kx =Gaya geser kolom rencana sejajar sb-x

I) Vu,ky. Gaya geser kOlom rencana sejajar sb-y

[5] VU,kx = Gaya geser kolom maksimum sejajar sb-x

[6] Vu,ky =Gaya geser kolom maksimum sejajar sb-y

[7] VU,kx =Gaya geser kolom terpakai sejajar sb-x

[8] VU,ky =Gaya geser kolom terpakai sejajar sb-y

Cetak lebal adalah gaya geser yang dipakai dalam perencanaan



TabeI7.18.a Penulangan Geser Kolom Portal A

Kolom I Ll

(1) I 121

K1 I 1

K2 I 1

K3 J 1

K4 I 1

K5

2

K8

2

K7

2

K8

2

I

(m)

.Ql.
2.8

2.8

2.8

2.8

2.8

3

2.8

3

2.8

3

2.8

3

In

(m)

.ill
2.575

2.575

2.575

2.575

2.575

2.55

2.575

2.55

2.575

2,55

2.575

2.55

, ••Hll

[flY
500

500

500

500

500

500

500

500

500

500

500

500

~
500

500

500

500

600

600

600

600

600

600

600

600

NU,k

(kN)

..ill
196.496

234.984

200.813

131.1 04

247.791

133.814

408.492

189.221

804.472

375.626

1092.669

566.577

O,3.Ag.fc'

(kN)

~
1500

1500

1500

1500

1800

1800

1800

1800

1800

1800

1800

1800

Lokasi

"
[9)

pada 10

luar 10

pada/o

luar 10

pada 10

Iuar 10

pada 10

luar 10

pada/o

Iuar 10

pada/o

luar 10

pada 10

Iuar 10

pada 10

luar 10

pada/o

luar 10

pads 10

luar 10

pada 10

luar 10

pada 10

Iuar 10

t~~~l"'i~~i
(10

0-500

sisa

0-500 I 385.836
sisa 385.836

0-500 I 256.153
sisa 256.153

0-500 I 262.479

sisa 262.479

0-600 I 351.276
sisa 351276

0-600 I 180.318
sisa 180.318

0-600 I 154.830
sisa 154.830

0-600 I 143.359
sisa 143.359

0-600 , 129.022

sIsa 129.022

0-600 I 142.816
sisa 142.816

0-600 I 134.981
sisa 134.981

0-600 I 209.915
sisa 209.915

1(121

o
163.988

o
163.989

o
163.988

o
163.984

o
201.258

0.000

201.253

0.000

201.266

0.000

201.255

0.000

201.285

0.000

201.264

0.000

201.298

o
201.273

693.1111927

529.124

643.0602632

479.071

426.9214043

262.934

437.464658

273.480

585.4605664

384.203

300.530

99.278

258.050

56.785

238.932

37.677

215.037

13.753

238.026

36.762

224.969

23.670

349.8590352

148.586

[1.1 1

68.88951802

90.23995497

74.25135518

99.6681127

111.8428252

181.5974904

109.1473223

174.5943453

100.092029

152.5235377

146.241267

295.1307957

113.5435454

358.3212224

122.6286793

540.0395194

136.2552087

1479.500334

123.0955894

553.4842191

130.2402084

859.6122285

125.6218865

197.1922894

100

200

100

200

100

200

100

200

100 "

200

100

200

100

200

100

200

100

200

100

200

100

200

100

200

4P12-70

4P12-90

4P12·70

4P12-100

4P12-100

4P12-150

4P12-1oo

4P12-150

4P12-100

4P12-150

3P12-100

2P12-200

2P12-100

2P10-200

2P12-100

2P10-200

2P12-100

2P10-200

2P12-100

2P10-200

2P12-100

2P10-200

3P12-100

2P12-200

409.269

416.713

409.269

384,882

286.489

289.385

286.489

289.383

351.600

355.155

263.700

208.651

175.800

181.801

175.800

181.795

175.800

208.671

175.800

181.800

175.800

181.821

263.700

208.664

w
00
0'1

·-·-·o~.='·~

I ,

,
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2.8 I 2.575

TabeI7.18.a Lanjutan

.... ,.---.. ..(2)1/[3)[/[41.

Lf .., / I>I--InIi - ."Cnl)/ ·_-Cnl)

1ada fo I 0-600 I 70.403 I 0.000 I 117.339 1173.40548881 100 1 2P1 0-1 00 1 122.083
uar 10 sisa 70.403 201.271 -83.932 -242.4252298 200 2P10-200 181.804

1800513.119

[61/1 ---[n"73I8) .--_.- ~1[1Ci] I (11) I (12) I THE -·1/ [14]lI1~11 (16] 1117]

600

600 I 973.662 I 1800 I~ada{o I Q..600 1 153.324 1 0 1255.54045111171.98823831 100 I 3P12-100 1 263.700
luar{o sisa 153.324 201.293 54.248 810.1720201 200 3P12-200 252.626

(:~)I -1(N~~!sil~;;~ 1---.-- ~~~---r:~~r- (~) (:N) 'I $;:iSfg:~:f:::aLI VU,k $f~~vc+vS)

500

SOO

}[5]

>1) ••-.•

<mrn)

3 I 2.55
2

K9

414.675

805.347600

600

500

5003 I 2.55

2.8 I 2.575

2

1800 I ada 10 0-600 143.263 0.000 238.772 122.711191 100 2P12-100 175.800

K10 I I I I I I I uarJo sisa 143.263 201.285 37.487 542.7792799 200 2P10-200 181.812 -I
1800 Jadalo 0-600 83.370 0.000 138.950 146.4356873 100 2P10-100 122.083

uario sisa 83.370 201.266 -62.316 -326.5151436 200 2P10-200 181.801

K11

2

2.8 I 2.575

3 I 2.55

500

500

600

600·

346.313

229.412

1800

1800

*adalo 1 0-6DO 1 158.9~1 1 0 /264.9681461/110.5792091 100 1 2P12-100 1 175.800
iuarlo sisa 158.981 201.263 63.705 319.395044' 200 2P10-200 181.799

ada 10 1 0-600 1 97.911 1 0.000 / 163.185 1124.68806061 100 1 2P10-100 I 122.083
Iuar 10 sisa 97.911 201.257 -38.072 -534.4360756 200 2P10-200 181.796

2.8 I 2.45 500 700 462.756 2100 ada 10 1 0-700 1 349.881 1 0.000 1 583.135 1119.10075411 100 1 4P12-100 1 416.711
luar (0 sisa 349.881 238.536 344.598 201.5442202 200 4P12-200 351.477

3 I 2.3

K12

2

3
4.5 3.8

500

500

700

700

168.882

526.526

2100

2100

oadalo 1 0-700 1 140.045 I 0 1233.40777641148.7777681 100 1 2P12-100 1 208.355
luar{o sisa 140.045 238.522 -5.114 -4715.192415 200 2P10-200 215.459

~adafo 1 0-700 1 150.729 1 0.000 1 251.216 1138.23132591 100 1 2P12-100 I 208.355
llusr 10 sisa 150.729 238.540 12.676 1902.397366 200 2P10-200 215.469

atap
2.4 1.85 500 700 78.119 2100 bada 10 1 0-700 1 155.862 I 0.000 I 259.769 /133.67970561 100 / 2P12-100 1 208.355

/;Jar fa sisa 155.862 238.518 21.252 1134.746797 200 2P10-200 215.456

2.8 2.45 500 700 844.312 2100 beda 10 I 0-700 1 161.263 I 0.000 / 268.772 1129.20189771 100 1 2P12-100 1 208.355
Iuar fo sisa 161.263 238.555 30.217 798.0604594 200 2P10-200 215.479

kJar 10

K13

2

3

atap

3

4.5

2.3

3.8

500

500

700

700

633.273
I

373.421

2100 1p;ada,lo I 0-700 1 126.284 I 0.000 / 210.474 J164.98902861 100 I 2P12-100 1 208.355
klarlo sisa 126.284 238.545 -28.0711-859.0842566 200 2P10-200 215.472

2100 I PadaJo 0-700 111.317 0.000 185.529 187.1725616 100 2P12-100 208.355

klar 10 sisa 111.317 238.532 -53.003 -454.9749088 200 2P10-200 215.465 J~

da to 0-700 129.727 0.000 216.212 160.6104849 100 2P12-100 208.355 l-....l
sisa 129.727 238.520 -22.308 -1081.016037 200 2P10-200 215.457

----r---~···-·-
. "- _. _._----_.---------~-------- --_ ..



TabeI7.18.a Lanjutan

[5] . I ..

KOIOlTll It
I

[1]1[2]

(m)

[3]
2.8

10

(Ill)

[4]
2.45 500 I 700

Nlik

964.913

< (kN)

<>if17!

2100 I pada to I 0-700 I 149.008 I 0 1248.34678221139.828218 I 100 I 2P12-100 I 208.355
luar to sisa 149.008 238.561 9.786 2464.281208 200 2P10-200 215.482

2100

2100402.121

697.052

500 I 700

500 1 7002.3

3.8

3

4.5

2

3

pada 10 0-700 162.965 0 271.6083969 127.8527778 100 2P12-100 208.355

K14 I I I I I I I I luar 10 sisa 162.965 238.548 33.061 729.4252664 200 2P10-200 215.474

I I pada to 0-700 326.876 0.000 544.793 127.4828591 100 4P12-100 416.711

luar 10 sisa 326.876 238.533 306.260 226.7742293 200 4P12-200 351.475

atap
2.4 1.85 500 I 700 148.045 2100 pada to I 0-700 1 242.368 1 0.000 1 403.947 1128.94962281 100 I 3P12-100 1 312.533

luar 10 sisa 242.368 238.521 165.426 209.9179303 200 2P12-200 247.290

2.8 2.45 500 I 700 1049.216 2100 pada to I 0-700 I 131.146 I 0.000 1 218.577 1158.87236261 100 I 2P12-1oo 1 208.355
luarlo sisa 131.146 238.565 -19.988 -1206.501085 200 2P10-200 215.485

2100753.543500 I 700.2.33

3

2
pada 10 0-700 164.236 0 273.7264206 126.8634863 100 2P12-100 208.355

K15 I I I I I I I I luar 10 sisa 164.236 238.551 35.176 685.5617795 200 2P10-200 215.476

I I 4.5 I 3.8 I 500 I 700 I 426.434 I 2100 I pada 10 0-700 145.441 0.000 242.401 99.48463792 100 2P1 0-1 00 144.691

luar 10 sisa 145.441 238.535 3.867 6236.846778 200 2P10-200 215.466

atap
2.4 1.85 500 I 700 180.447 2100 pada 10 1 0-700 I 942.957 1 0.000 1 1571.594 144.191927691 100 I 4P12-40 1 1041.777

luar 10 sisa 942.957 238.523 1333.071 52.0990641 200 4P12-50 976.535

2.8 2.45 500 I 700 890.029 2100 pada 10 1 0-700 1 51.599 I 0.000 1 85.999 1280.41306131 100 1 2P10-100 1 144.691
luarlo sisa 51.599 238.557 -152.558 -158.0719317 200 2P10-200 215.480

K16

2

3

3

4.5

2.3

3.8

500 I 700

500 I 700

681.579

439.771

2100

2100

padalo I 0-700 I 48.681 1 0.000 1 81.135 1297.22355841 100 I 2P10-100 1 144.691
luar 10 sisa 48.681 238.547 -157.412 -153.197776 200 2P10-200 215.474

pada 10 I 0-700 I 18.050 1 0.000 1 30.083 1801.63380581 100 I 2P10-100 1 144.691
luar 10 sisa 18.050 238.535 -208!453 -115.6866427 200 2P10-200 215.467

atap
2.4 1.85 500 I 700 193.851 2100 padalol 0-700 I 35.078 1 0.000 1 58.464 1412.47841331 100 I 2P10-100 I 144.691

luarlo sisa 35.078 238.523 -180~059 -133.9292831 200 2P10-200 215.460

w
00
00



Keterangan tabeI7.18.a:

[1] Kolom yg ditinjau

[2] Tingkat lantai pada kolom yang ditinjau

[3] I = panjang kolom

[4] In = panjang bersih kolom

[5] b = lebar penampang kolom

[6] h = tinggi penampang kolom

. [7] NU,k = gaya aksial kolom terpakai

[8] O,3.Ag.fc'.. dengan Ag = b.h dan fc' = 20 MPa

[9] Daerah penulangan geser

[10] Jarak penulangan geser dari muka kolom

10 = h; untuk Nuk < O,3Ag.fc·

10 = 1,5h; untuk Nuk > O,3Ag.fc'

[11] VU,k = gaya geserrencana kolom

[12] Vc =(1+(Nuk/14Ag)](115.fcl\(),5.b.d)

(gaya geser beton)

[13] Vs = (Vuk/O,6) - Vc

[14] s = (Av.fy.d)Ns.. 4> sengkang =12mm dan 10mm

[15] s maks (pada 10) = 8d tulangan pokok

= 1I4.b

= 100mm

s maks (luar 10) =200mm

[16] tulangan geser kolom terpasang

[17] VU,k 5 O,6(Vs+Vc), dinyatakan aman

~-~._-~-----

w
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T_ 7.18.• Ponulong"" Ge••r Pertemuan Balok·Kolom POL'-A-

Kh U. Arah h kiri····· •• ······/··/···· ....... kanan V1<01 CW Tka Vjh Nu,k L/P~lltJIanganGesel".HonsOhtal/ ... Penulangan Geser Vertikal}

I) Portal .. Mnak,b Iki/ •. ·rHki Mnak,b· like Inka (kN)I;~t)}/~~)(:~lj~)r
vdv vsv. Ajv As.··?i••AN

.
(m) (kNm) . (in) (m) (kNm) (m) em) (kN) (leN) (leN) (kN) (kN) (kN) (i"rIrn"2 (mm"2)

[1] 121 [31/ [4] [51 • [6)/ .. [7J [B} [9) [10) (11) [f2) .[f3] ... If4} [f5H/ . /[16] ...•..• [17} ····[181/ [1~] . [20] ... [21} .[22} [23}>}

sb-x 2.8 266.2873 0.919 0.669 266.2873 7 6.5 721.4767 1365.718 1,828.479 1,509.346 196.496 0 1,509.346 6288.941 f4 964.92356 712.1 2967 3039.52
Kl 1

sb-y 2.8 0 0 0 1550.348 7.522 6.972 1167.763 199.7f5 4,075.585 1,509.346 0 1,509.346 6288.941 14 964.92356 712.1 2967 9118.56

sb-x 2.8 266.2873 7 6.5 266.2873 6 5.5 479.2072 1365.718 1,126.811 1,313.322 234.984 0 1,313.322 5472.174 12 849.71486 609.5 2540 3039.52
K2 1

sb-y 2.8 0 0 0 614.79 7.159 6.969· 502.957 199.715 1,736.690 1,433.449 0 1,433.449 5972.704 13 927.43675 665.3 2772 11775

K3 1 sb-x 2.8 266.2873 6 5.5 266.2873 6 5.5 453.281 t 665.718 1,016.795 1,229.232 200.813 0 1,229.232 5121.8 11 786.90833 578.9 2412 3039.52

sb-y 2.8 0 0 o. _ 46.8.102 7.159 6.969 .409.4758 199.715 .1,369.970 1,160.210 0 1,160.210 4834.209 11 742.72316 546.4 2277 5887.5

K4 1
sb-x 2.8 266.2873 6 5.5 266.2873 3 2.5 485.564 665.718 1,071.803 1,251.957 131.104 0 1,251.957 5216.488 12 784.00158 607.1 2529 3039.52

sb-y 2.8 0 0 0 541.446 7.159 6.969 462.0124 199.715 1,553.330 1,291.034 0 1,291.034 5379.307 12 808.47213 626 2608 7598.8

sb-x 2.8 202.891 0.919 0.669 202.891 2.885 2.385 190.3134 627.432 627.432 1,064.550 247.791 0 1,064.550 4435.623 10 682.69415 500.1 2084 3039.52
1

K5
sb-y 2.8 160.272 6.23 5.68 160.272 6.04 5.39 154.6734 552.848 552.848 951.023 0 951.023 3962.596 9 609.88977 446.8 1862 4559.28

2
sb-x 3 519.128 0.919 0.669 519.128 2.885 2.385 904.1242 1,473.358 1,593.562 1,509.346 133.814 0 1,509.346 6288.941 14 939.26953 737.8 3074 3039.52

sb-y 3 234.051 6.915 6.365 394.323 6.04 5.39 640.7775 974.474 1,375.154 1,509.346 0 1,509.346 6288.941 14 939.26953 737.8 3074 6079.04

1
sb-x 2.8 202.891 2.885 2.385 202.891 2.31 1.81 198.6671 582.766 682.766 1,166.864 408.492 0 1,166.864 4861.935 11 779.56102 517 2154 3039.52

K6
sb-y 2.8 234.051 6.898 6.348 234.051 6.686 6.036 200.6145 737.296 737.296 1,273.977 0 1,273.977 5308.237 12 851.12095 564.4 2352 3039.52

sb-x 3 519.128 2.885 2.385 519.128 2.31 1.81 927.5752 1,583.216 1,703.420 1,509.346 189.221 a 1,509.346 6288.941 14 953.20745 723.8 3016 3039.52
2

sb-y 3 380.528 7.522 6.972 540.8 8.00 7.41 808.4611 1,340.666 1,741.346 1,509.346 0 1,509.346 6288.941 14 953.20745 723.8 3016 7598.8

1
sb-x 2.8 202.891 2.31 1.81 202.891 7 6.5 190.821 682.766 682.766 1,174.711 804.472 123.836 1,050.874 4378.644 10 862.32987 442.9 1845 3039.52

K7 sb-y 2.8 234.051 6.5 5.95 234.051 6.3 5.65 199.106 737.296 737.296 1,275.486 123.836 1,151.649 4798.539 11 936.30663 480.9 2004 3039.52

2
sb-x 3 519.128 2.31 1.81 519.128 7 6.5 874.305 1,528.366 1,703.905 1,509.346 375.626 0 1,509.346 6288.941 14 1000.0991 677 2821 3039.52

sb-y 3 307.395 7.159 6.609 541.446 7.742 7.092 752.8056 1,157.834 1,742.961 1,509.346 0 1,509.346 6288.941 14 1000.0991 677 2821 3925

1
sb-x 2.8 202.891 7 6.5 202.891 I) 5.5 194.1300 737.774 737.774 1,281.417 1092.67 192.224 1,089.193 4538.303 10 1002.2109 421.6 1757 3039.52

K8
sb-y 2.8 307.395 6.5 5.95 307.395 6.3 5.65 244.5531 920.656 920.656 1,509.346 192.224 1,317.122 5488.007 12 1180.4767 496.6 2069 3039.52

2
sb-x 3 519.128 7 6.5 519.128 6 5.5 832.1929 1,528.366 1,758.913 1,509.346 566.577 0 1,509.346 6288.941 14 1048.1343 628.9 2620 3039.52

sb-y 3 307.395 7.159 6.609 614.79 7.742 7.092 782.6748 1,157.834 1,926.321 .1,509.346 0 1,509.346 6288.941 14 1048.1343 628.9 2620 3039.!;2
~
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beI7.19.a Lanjutan

'" r! !;Jt1~'jj~~" il;••I!~~tr;;r; II ~:;::~"Mj"R@'":t~~t;;,:::;i""~;~:~i~
F ["HE [4] ·.·.····[5] [6] .· ••···.··rn...... ..[91110L (1)02J [13] [14][1$1 [17] '1Ai [19] [20J [21] [22])[2~L

1 sb-x 2.8 202.891 6 5.5 202.891 6 5.5 149.4 3 627.432 507.228 985.246 973.662 167.406 817.840 3407.668 8 751.030 343.7 1432 3039.52

} sb-y 2.8 160.272 6.5 5.95 0 0 0 92.89 '37 552.848 152.168 612.119 167.406 444.713 1852.973 4 466.604 213.5 889.7 3039.52

2 sb-x 3 519.128 6 5.5 519.128 6 5.5 808.322 1,528.366 1,648.570 1,509.346 513.119 0 1,509.346 6288.941 14 1034.6866 642.4 2677 3039.52

sb-y 3 307.395 7.159 6.609 467.667 7.742 7.092 690.2!78 1,157.834 1,558.514 1,509.346 0 1,509.346 6288.941 14 1034.6866 642.4 2677 3039.52

1 sb-x 2.8 202.891 6 5.5 202.891 6 5.5 149.4 3 627.432 507.228 985.246 805.347 124.101 861.145 3588.104 8 723.392 371.3 1547 3039.52

o sb-y 2.8 160.272 6.5 5.95 0 0 0 92.89 37 552.848 152.168 612.119 124.101 488.018 2033.409 4 449.433 230.7 961.2 3039.52

2 sb-x 3 519.128 3 2.5 519.128 3 2.5 785.m01 1,528.366 1,297.820 1,509.346 414.675 0 1,509.346 6288.941 14 1009.9222 667.1 2780 3039.52

sb-y 3 307.395 7.159 6.609 0 0 0 412. 7 1,157.834 389.346 1,134.910 0 1,134.910 4728.79 10 759.38214 501.6 2090 6079.04

1 sb-x 2.8 202.891 3 2.5 202.891 3 2.5 170.51J4 507.228 682.766 1,019.449 346.313 0 1,019.449 4247.705 9 670.51094 462.2 1926 3039.52

1 sb-y 2.8 0 0 0 234.051 6.3 5.65 122.8 94 152.168 737.296 766.645 0 766.645 3194.352 7 504.23654 347.6 1448 3039.52

2 sb-x 3 519.128 3 2.5 519.128 3 2.5 802.1 04 1,297.820 1,297.820 1,509.346 229.412 0 1,509.346 6288.941 14 963.31783 713.7 2974 3039.52

sb-y 3 0 0 0 394.323 7.742 7.092 469.1 76 389.346 1,375.154 1,295.362 0 1,295.362 5397.341 12 826.7457 612.5 2552 3039.52

1 sb-x 2.8 233.964 0.919 0.669 233.964 5.827 5.327 189.5! 09 407.917 338.378 556.704 462.756 0 556.704 2319.6 5 370.82496 26.82 111.8 3039.52

sb-y 2.8 160.272 6.039 5.689 0 0 0 103.5!03 333.312 101.513 331.235 0 331.235 1380.144 3 220.63803 15.96 66.49 4559.28

2 sb-x 3 233.964 0.919 0.669 233.964 5.827 5.327 146.6 7 407.917 338.378 599.678 168.882 0 599.678 2498.658 6 374.27462 54.07 225.3 3039.52

2 sb-y 3 160.272 6.039 5.689 0 0 0 80.10~84 333.312 101.513 354.715 0 354.715 1477.98 3 221.38695 31.98 133.3 9812.5

I 3 sb-x 4.5 346.468 0.919 0.669 346.468 5.827 5.327 235.5( 58 602.641 501.090 868.225 526.526 0 868.225 3617.606 8 586.24145 33.92 141.3 3039.52

sb-y 4.5 234.051 7.531 7.181 0 0 0 127.3(29 488.831 150.327 511.855 0 511.855 2132.728 5 345.61352 20 83.32 9812.5

, atap sb-x 2.4 121.022 0.919 0.669 121.022 5.827 5.327 217.7~98 341.594 341.594 465.439 78.1189 0 465.439 1939.329 4 284.45759 297.3 1239 3039.52

! sb-y 2.4 0 0 0 0 0 0 65.32~93 102.478 102.478 139.632 0 139.632 581.7987 1 85.337276 89.2 371.7 4559.28

I

I 1 sb-x 2.8 233.964 5.827 5.327 233.964 4.55 4.q5 178.8B22 439.929 338.378 599.424 844.312 96.3182 503.106 2096.275 5 431.95469 0 0 3039.52

sb-y 2.8 234.051 6.686 6.336 0 0 0
1

121.4777 440.017 101.513 420.052 96.3182 323.734 1348.893 3 302.6965 0 0 6079.04

13 2 sb-x,.....!.. 233.964 5.827 5.327 233.964 4.55 4.05 132.8B57 407.917 338.378 613.409 633.273 0 613.0409 2555.871 6 423.53909 14.61 60.88 3039.52

! sb-y 3 160.272 6.686 6.336 0 0 0 75.77668 333.312 101.513 359.048 0 359.048 1496.034 3 247.91117 8.552 35.63 4559.28

'j 3 sb-x 4.S 346.468 5.827 5.327 346.468 4.55 4.05 345.16~3 666.195 501.090 822.119 373.421 0 822.119 3425.496 8 537.12808 50.1 208.7 3039.52~~I 4"5 380.528 8.06 7.71 0 0 0 2".321n 7oo.on 150.327 606.677 0 606.677 2527.82 6 396.36978 36.97 154 9812.5
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beI7.19.a Lanjutan

ml Lt. •.l~~~
pjjrtat r~~~tll~~~~~~~~tj;rll~~~~~13Fjr--vjhl~N~U~,klh~~~~~~~~ PeI1UJ~ng~Rc.;~s~I'Verti~alR >Vs.vAj~IA~i!;AjV

(kNt (tl1rri~2('hmA2)

[2} ·1. [311(4} .[21] ••·.1221123]

31 atap sb-x 12.41121.02215.82715.3271121.02214.5514.051195.6~nl 341.594 1 341.594 I 487.521 1119.5991 0 1 487.521 12031.337141300.842191308.61128613039.52
sb-y 2.4 0 0 0 0 0 0 58.70031 102.478 102.478 146.256 0 146.256 609.4012 1 90.252656 92.57 385.7 3039.52

sb-x 12.81233.96414.5514.051233.9641 7 1 6.5 1177.7~241 439.929 1 338.378 1 600.5441964.9131130.51 470.04511958.519141443.108271_ 0 1 0 13039.52
sb-y 2.8 234.051 6.3 5.95 0 0 0 121.372 440.017 101.513 420.158 130.5 289.659 1206.911 3 310.01143 0 0 3039.52

3

2 Isb-x 3 233.964 4.55 4.05 233.964 7 6.5 137.4p96 439.929 338.378 640.837 697.052 0 640.837 2670.154 6 448.31592 9.425 39.27 3039.52

14' sb-y 3 234.051 6.3 5.95 0 0 0 93.86~04 440.017 101.513 447.669 0 447.669 1865.288 4 313.17983 6.584 27.43 4559.28 I

I 'sb-x 4.5 346.468 4.55 4.05 346.468 7 6.5 217.sfJ87 634.464 501.090 917.705 402.121 0 917.705 3823.772 8 603.34157 52.16 217.3 3039.52

sb-y 4.5 307.395 7.742 7.392 0 0 0 139.6b97 594.907 150.327 605.574 0 605.574 2523.225 6 398.13206 34.42 143.4 9812.5

atap sb-x 12.4/121.02214.5514.05/121.0221 7 / 6.5 1194.173/ 341.594 1 341.594 I 489.016 /148.045 1 0 / 489.016 /2037.566/5/303.751741307.5/1281 13039.52
sb-y 2.4 0 0 0 • 0 0 0 58.251189 102.478 102.478 146.705 0 146.705 611.2697 1 91.125521 92.26 384.4 3039.52

sb-x 12.81233.9641 7 1 6.5 1 233.964 1 6 1 5.5 1182.~21 471.752 1 338.378 I 627.635 11049.221149.8321 477.803 11990.846141470.65604/ 0 1 0 13039.52
sb-y 2.8 307.395 6.3 5.95 0 0 0 144.11141 546.093 101.513 503.492 149.832 353.660 1473.583 3 377.56264 0 0 3039.52

3

2 sb-x 3 233.964 7 6.5 233.964 6 5.5 141.1~88 471.752 338.378 669.000 753.543 58.6689 610.331 2543.048 6 473.41747 4.44 18.5 3039.52

151 1 sb-y 3 307.395 6.3 5.95 0 0 0 11U~83 546.093 101.513 536.158 58.6689 477.489 1989.537 4 379.41158 3.558 14.83 4559.28 I

sb-x 4.5 346.468 7 6.5 346.468 6 5.5 214.5886 634.464 501.090 920.565 426.434 0 920.565 3835.689 8 608.41929 49.13 204.7 3039.52

sb-y 4.5 307.395 7.742 7.392 0 0 0 13s.a016 594.907 150.327 606.432 0 606.432 2526.8 6 400.80248 32.36 134.8 7598.8

atap sb-x 12.41121.0221 7 1 6.5 /121.022 1 6 1 5.5 I19q oo81 341.594 1 341.594 1 491.8881180.4471 0 I 491.88812049.533151307.812681 3071127913039.52
sb-y 2.4 0 0 0 0 0 0 57.39024 102.478 102.478 147.566 0 147.566 614.8599 1 92.343804 92.11 383.8 3039.52

sb-x 12.81233.9641 6 1 5.5 /233.964 1 6 I 5.5 /365.~0181 439.929 1 338.378 I 412.7991890.0291110.5271 302.27211259.466131300.165261 0 1 0 13039.52
sb-y 2.8 234.051 6.3 5.95 0 0 0 250.5992 440.017 101.513 290.931 110.527 180.404 751.6843 2 211.54952 0 0 3039.52

atap I sb-x
sb-y

sb-x I 31233.9641 6 1 5.5 /233.964 1 6 I 5.5 1136.4$631439.9291 338.378 I 641.850 1681.5791 0 I 641.850 12674.376161447.60605110.86145.2413039.52
sb-y 3 234.051 6.3 5.95 0 0 0 93.55t05 440.017 101.513 447.973 0 447.973 1866.554 4 312.40228 7.578 31.58 4559.28

2.41121.0221 6 1 5.5 1121.0221 6 1 5.5 1192.~351 341.594 1 341.594 I 490.654 1193.851 1 0 1 490.654 12044.391 51307.979911305.31127213039.56J
2.4 0 0 0 0 0 0 57.71305 102.478 102.478 147.196 0 147.196 613.3171 1 92.393973 91.6 381.7 3039.5~

sb-x 1 4.51346.4681 6 I 5.5 1 346.468 1 6 J 5.5 121c.~7281 602.641 1 501.090 1 893.358 1439.771 1 0 1 893.358 13722.3271 81592.139761 45.971191.61 3039.52
4.5 234.051 7.742 7.392 0 0 0 119.6878 488.831 150.327 519.470 0 519.470 2164.457 5 344.31723126.73 111.4 6079.04sb-y

2

3r
6

I

I
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_erangan TabeI7.19.a :

Kolom yg dilinjau

Tingkat lantai pada kolom yang d'llinjau

rArah portal sejajar sumbu x dan sumbu y
h = tinggi kolom dan titik pertemuan ke titik pertemuan

- Mnak,b kiri = momen nominal aktual balok sebelah kiri kolom

I ki =bentang balok dari as ke as kiri kolom

In,ki =bentang bersih balok kiri kolom

Mnak,b kanan =momen nominal aktual balok sebelah kanan kolom

I ka =bentang balok dari as ke as kanan kolom

I In,ka =bentang bersih balok kanan kolom

-\ Vkol x = 0,l.1,25.plln .IMnak,b-x + 0,3(1 lin. IMnak,b-y)} I (O,5(ha+hb))

Vkol y = 0,7. 1,25. plln . IMnak,b-y + 0,3(1 lin . IMnak,b-x)}I (O,5(ha+hb))

) C ki-x = 0,7.1,25. [Mnak,b ki-x +0,3Mnak,b ki-y)} I Zki

: C ki-y = 0,7.1,25. [Mnak,b ki-y + 0,3Mnak,b ki-x)} I Zk.i

_) Tka-x = 0,7. 1,25. [Mnak,b ka-x + 0,3Mnak,b ka-y)}IZka

T ka-y = 0,7.1,25. [Mnak,b ka-y + 0,3Mnak,b ka-x)} I Zka

I Vjh = C ki + T ka - Vkol; (tegangan geser horisontal nominal dalam join)

Vjh = Vjhl(bj.hc) < 1,5(fc1"O.5

I Nu,k =gaya aksial rencana kolom

) Vch =213.[(Nu,k/Ag) - 0,1fc1"O,5.bj.hc; (tegangan geser beton horisontal)

Besamya Vch hams diambil sama dengan noI, kecuali bila Nu,k/Ag > 0,1fc'

) Vsh = Vjh - Vch

] Ajh = Vsh Ify; (Iuas tulangan geser join horisontal)

~ n=Ajh I (4.0,25.3,14.0"2)

(jumlah lapis tulangan geser)

Cetak tebal adalah jumlah lapis tulangan geser horisontal yang dipakai

V cv = Vjh.As'lAs.[0,6+(Nu,k/(Ag.fc1)}; (tegangan geser beton vertikal)

As =As'

_ Vsv =Vjv - Vcv; ->Vjv =hclbj. Vjh

~ Ajv =Vsv I fy; (Iuas tulangan geser join vertikal)
I
I] As =luas tulangan pokok kolom if; Asv

W
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U. I Arah VkOI)J

""<:1 ~~~~, In ka
..•:.) (m) .' (kN)

[2]J\(3) [4] [5] ':[6].). Tn [8] [9], [10] [111[t~J ,.::i[1$li>i1A.l [17]1181[19] [20][21r<>t221<T2~r!

1 I sb-x 2.8 202.891 0.919 0.669 202.891 7 6.5 624.377 507.228 1,669.989 1,509.346 239.822 0 1,509.346 6288.9412 14 978.002 699.0486 2912.7 3039.52

sb-y 2.8 0 0 0 1550.35 7.522 6.972 1138.63 152.168 4,028.038 1,509.346 0 1,509.346 6288.9412 14 978.002 699.0486 2912.7 9118.56

-
[1]

K1

KIm

T_17.19.bPenulangan Geser Pertemuan Balok-Kolom PO~I B

K2 1 I sb-x 12.8/202.891 I 7 I 6.5 1202.891 I 6 1 5.5 11393.312/507.2281 968.320 !1,082.236 1 92.586 1 0 11,082.23614509.315110 I669.3811533.102712221.313039.52
sb-y 2.8 0 0 0 614.79 7.159 6.969 .477.188 152.168 1,689.143 1,364.123 0 1,364.123 5683.8462 13 843.734 671.9587 2799.8 11775

K3 1 I sb-XI2.81202.8911 6 15.51202.891/ 3 12.511394.7921507.2281913.31211,025.7481159.1181 0 11,025.74814273.948191648.0911491.62812048.513039.52
sb-y 2.8 0 0 0 541.446 7.159 6.969 434.781 152.168 1,505.783 1,223.171 0 1,223.171 5096.5448 11 772.828 586.2505 2442.7 5887.5

K4 1 I sb-x 12.8/202.891 1 3 1 2.5 1202.891 1 6 1 5.5 11380.581 1507.2281 857.978 1 984.624 1182.6851 0 1 984.624 14102.5999/ 9 I 626.751467.27711947 13039.52
sb-y 2.8 0 0 0 467.667 7.159 6.969 387.412 152.168 1,321.336 1,086.092 0 1,086.092 4525.3845 10 691.338 515.4312 2147.6 7598.8

1 sb-x 2.8 139.117 0.919 0.669 139.117 2.885 2.385 140.604 467.997 467.997 795.389 282.902 0 795.389 3314.1191 7 514.736 369.0291 1537.6 3039.52

K5 sb-y 2.8 160.272 6.23 5.68 160.272 6.04 5.39 139.761 505.018 505.018 870.275 0 870.275 3626.145 8 563.199 403.7734 1682.4 4559.28 I

2 sb-x 3 266.301 0.919 0.669 266.301 2.885 2.385 542.216 841.291 961.495 1,260.569 220.832 0 1,260.569 5252.371 12 802.737 597.8953 2491.2 3039.52

. sb-y 3 234.051 6.915 6.365 394.323 7.531 5.39 590.108 784.853 1,185.533 1,380.279 0 1,380.279 5751.1606 13 878.969 654.6742 2727.8 6079.04

1 sb-x 2.8 139.117 2.885 2.385 139.117 2.31 1.81 150.833 523.331 523.331 895.828 457.405 0 895.828. 3732.6176 8 605.79 389.5751 1623.2 3039.52

K8 I sb-y 2.8 234.051 6.898 6.348 234.051 6.68E 6.036 186.264 689.465 689.465 1,192.666 0 1,192.666 4969.4419 11 806.522 518.663 2161.1 3039.52 I

2 sb-x 3' 266.301 2.885 2.385 266.301 2.31 1.81 560.951 951.149 1,071.353 1,461.550 173.592 0 1,461.550 6089.7931 13 919.216 704.7291 2936.4 3039.52

I sb-y 3 380.528 7.522 6.972 540.8 8.06 7.41 698.474 1,151.046 1,551.726 1,509.346 0 1,509.346 6288.9412 14 949.276 727.7751 3032.4 7598.8

I 1 sb-x 2.8 139.117 2.31 1.81 139.117 7 6.5 145.541 523.331 523.331 901.121 524.613 0 901.121 3754.6689 8 619.462 381.7829 1590.8 3039.52

K7 I sb-y 2.8 234.051 6.5 5.95 234.051 6.3 5.65 185.522 689.465 689.465 1,193.409 0 1,193.409 4972.5355 11 820.391 505.6182 2106.7 3039.521

I 2 sb-x 3 266.301 2.31 1.81 266.301 7 6.5 527.254 896.299 1,071.837 1,440.881 190.742 0 1,440.881 6003.6723 13 910.335 690.6445 2877.7 3039.52

sb-y 3 307.395 7.159 6.609 541.446 7.74~ 7.092 1648.691 968.213 1,553.341 1,509.346 0 1,509.346 6288.9412 14 953.59 723.4609 3014.4 3925

I
i.

1 sb-x 2.8 139.117 7 6.5 139.117 6 5.5 152.417 578.339 578.339 1,004.261 647.119 59.4467 944.814 3936.7249 9 710.869 404.9761 1687.4 3039.52

K8 I sb-y 2.8 307.395 6.5 5.95 307.395 6.3 5.65 232.039 872.825 872.825 1,509.346 59.4467 1,449.899 6041.2466 13 1068.4 608.6558 2536.1 3039.52 I

I 2 sb-x 3 266.301 7 6.5 266.301 6 5.5 512.476 896.299 1,126.845 1,509.346 245.018 0 1,509.346 6288.9412 14 967.244 709.8074 2957.5 3039.52

sb-y 3 307.395 7.159 6.609 614.79 7.742 7.092 686.76 968.213 1,736.701 1,509.346 0 1,509.346 6288.9412 14 967.244 709.8074 2957.5 3039.52
lJT
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bel 7.19.b Lanjutan

2

nJ ... Lt. h kiri· .•• C ki TkaP~nulang~"Ge~~VertikalUi

Mnak,b lki .. . .. V$VN~ A~~Nv
(m) (kNm) (1ll)(IIN) (kN) (kN) (kN) (ffiinl\2)(inful\~j

[3] [4J [5] [6].[121< [13][14] . [211([22] {231
1 sb-x 2.8 139.117 6 5.5 3 523.331 523.331 927;357 823.341 129.424 3324.7198 683.669 346.7272 1444.7 3039.52

) sb-y 2.8 234.051 6.5 5.95 6.3 689.465 689.455 1,272.936 129.424 4764.632 S38.438 475.9349 1983.1 3039.52

sb-x 3 266.301 6 5.5 3 896.299 1,016.503 1,409.313 397.879 0 5872.1372 939.044 626.8595 2611.9 3039.52

sb-y 3 307.395 7.159 6.609 7.742 968.213 1,368.893 1,509.346 0 6288.9412 1005.7 671.354 2797.3 3039.52

2

sb-x 2.8 139.117 3 2.5 139.117 3 2.5 116.*88 467.997 347.793 699.201 817.146 127.616 571.584 2381.6012 5 514.745 262.1444 1092.3 3039.52

o sb-y 2.8 160.272 6.5 5.95 0 0 0 83.~5 505.018 104.338 526.306 127.616 398.689 1661.2047 4 387.461 197.3225 822.18 3039.52

sb-x 3 266.301 3 2.5 266.301 3 2.5 431.Q92 896.299 665.753 1,130.959 422.561 0 1,130.959 4712.3291 10 758.225 498.3958 2076.6 3039.52
1

sb-y 3 307.395 7.159 6.609 0 0 0 306.~83 968.213 199.726 861.856 0 861.856 3591.0682 8 577.812 379.8065 1582.5 6079.04

sb-x 12.81233.9641 3 1 2.5 1 233.964 1 3 1 2.5 1185.*991407.9171 338.378 I 560.696 1428.9331 0 1 560.696 12336.23461 5 I 370.775129.722241123.8413039.52
sb-y 2.8 160.272 6.3 5.65 • 0 0 0 104.t48 333.312 101.513 330.077 0 330.077 1375.3211 3 218.272 17.49722 72.905 4559.28

2

3

sb-x 3 233.964 3 2.5 233.964 3 2.5 143. 67 407.917 338.378 603.028 314.530 0 603.028 2512.6156 6 388.912 41.82168 174.26 3039.52

1 sb-y 3 160.272 7.742 7.092 0 0 0 80.1 03 333.312 101.513 354.695 0 354.695 1477.8946 3 228.754 24.59908 102.5 9812.5

I sb-x 4.5 311.822 0.919 0.669 311.822 5.827 5.327 213. 23 552.533 450.982 789.692 511.815 0 789.692 3290.3839 7 531.555 32.51105 135.46 3039.52

sb-y 4.5 234.051 7.531 7.181 0 0 0 120. 98 473.798 135.295 488.295 0 488.295 2034.5613 4 328.679 20.10274 83.761 9812.5

atap sb-x 2.4 121.022 0.919 0.669 121.022 5.827 5.327 217.75 341.594 341.594 465.439 125.858 0 465.439 1939.3289 4 287.632 294.1669 1225.7 3039.52

sb-y 2.4 0 0 0 0 0 0 65.3 49 102.478 102.478 139.632 0 139.632 581.79867 1 86.2895 88.25006 367.71 4559.28

sb-x 2.8 233.964 0.919 0.669 233.964 5.827 5.327 189. 91 407.917 338.378 556.704 699.604 0 556.704 2319.5999 5 389.661 7.984411 33.268 3039.52

sb-y 2.8 160.272 6.039 5.689 0 0 0 103.59 333.312 101.513 331.235 0 331.235 1380.1443 3 231.846 4.750664 19.794 4559.28

2.41121.0221 0.919/ 0.6691121.02215.82715.3271217.~51341.5941341.5941 465.439155.340 1 0 1 465.439 11939.32891 41282.9431298.855711245.213039.52
2.4 0 0 0 0 0 0 65.3i49 102.478 102.478 139.632 0 139.632 581.79867 1 84.8829 89.6567 373.57 4559.2lt

sb-y

sb-x

sb-y

2

I

I I atap

sb-x 3 233.964 0.919 0.669 233.964 5.827 5.327 146. 17 407.917 338.378 599.678 504.687 0 599.678 2498.658 6 403.042 25.29897 105.41 3039.52

12 sb-y 3 160.272 6.039 5.689 0 0 0 80.1 98 333.312 101.513 354.715 0 354.715 1477.9796 3 238.403 14.96458 62.3~2 9812.5

'1 I 3 I sb-x 4.5. 311.822 0.919 0.669 311.822 5.827 5.327 213.23 552.533 450.982 789.692 197.641 0 789.692 3290.3839 7 496.112 67.95405 283}4 3039.52

4.5 234.051 7.531 7.181 0 0 0 120. 98 473.798 135.295 488.295 0 488.295 2034.5613 4 306.764 42.01841 175.b8 9812.5

\0

I

I
L



leI7.19.b Lanjutan

• -. _-~ ..... 'II -, ," ... -.....

1[2] \(3] , .

sb-x 4.55 338.378 I 599.424 1643.4621 0 \ 599.424 \2497.601 \ 6 I414.7561 0 1 0 13039.52
sb-y 0 101.513 420.052 0 420.052 1750.2185 4 290.644 0 0 3039.52

2 sb-x 3 233.964 5.827 5.327 233.964 4.55 4.05 132.8~6 407.917 338.378 613.409 461.106 0 613.409 2555.8714 6 408.452 29.69726 123.74 3039.52
. I sb-y 3 160.272 6.686 6.336 0 0 0 75.7767 333.312 101.513 359.048 0 359.048 1496.0345 3 239.08 17.38277 72.428 4559.28

3 sb-x 4.5 311.822 5.827 5.327 311.822 4.55 4.05 205.6~5 616.087 450.982 861.445 183.371 0 861.445 3589.3532 8 539.433 75.88452 316.19 3039.52

sb-y 4.5 380.528 8.06 7.71 0 0 0 153.4~9 685.645 135.295 667.441 0 667.441 2781.0029 6 417.949 58.79474 244.98 9812.5

atap I sb-x 12.4\121.02215.82715.327\121.02214.551 4.05 1195.6~8\341.5941 341.594\ 487.521 1 57.308 1 0 1 487.521 12031.3375\ 4 \ 296.5041312.897411303.713039.52
sb-y 2.4 0 0 0 0 0 0 58.70b3 102.478 102.478 146.256 0 146.256 609.40125 1 88.9512 93.86922 391.12 3039.52

sb-x 12.81233.96414.5514.05123~.9641 7 I 6.5 1177.71321439.929\338.378\ 600.544\593.868\ 0 I 600.544 \2502.2669 1 6\411.2761 0 1 0 13039.52
sb-y 2.8 234.051 6.3 5.95 0 0 0 121.312 440.017 101.513 420.158 0 420.158 1750.6587 4 287.74 0 0 3039.52

2 I sb-x 1 3 1 233.964 1 4.55 1 4.05 1 233.964 1 7 I 6.5 1 137-17 1 439.929 1 338.378 1 640.837 1421.0831 0 1 640.837 12670.15361 6 1 423.052134.689111144.5413039.52
sb-y 3 234.051 6.3 5.95 0 0 0 93.861 440.017 101.513 447.669 0 447.669 1865.2878 4 295.531 24.23275 100.97 4559.28

3 I sb-x \4.5 f 311.822\4.55\4.051311.822 J 7 \ 6.5 \198.5141584.3561450.982\ 836.824\158.297\ 0 \ 836.824 13486.76861 8\521.018176.713281319.64\3039.52
sb-y 4.5 307.395 7.742 7.392 0 0 0 133.8~9 579.874 135.295 581.310 0 581.310 2422.1236 5 361.931 53.28975 222.04 9812.5

atap I sb-x 12.41121.02214.5514.051121.0221 7 1 6.5 '194.1131341.5941341.5941 489.016 161.7281 0 1489.016 (2037.5655151297.7221313.547911306.413039.52
sb-y 2.4 0 0 0 0 0 0 58.2519 102.478 102.478 146.705 0 146.705 611.26966 1 89.3165 94.06438 391.93 3039.52

sb-x 12.81233.9641 7 I 6.5 1233.9641 6 1 5.5 1182.4~41471.7521 338.378 1 627.635 1737.616149.17511 578.460 12410.24991 5 1 442.7171 0 \ 0 \3039.52
sb-y 2.8 307.395 6.3 5.95 0 0 0 144.114 546.093 101.513 503.492 49.1751 454.317 1892.9871 4 355.15 0 0 3039.52

2 I sb-x 1 3 1233.9641 7 1 6.5 t 233.964 1 6 1 5.5 1141.1*91471.7521 338.378\ 669.000 1507.456\ 0 1 669.000 12787.50171 6 \449.899\27.958851116.513039.52
sb-y 3 307.395 6.3, 5.95 0 0 0 111.448 546.093 101.513 536.158 0 536.158 2233.9912 5 360.563 22.4071 93.363 4559.28

3 I sb-x 14.51311.8221 7: 1 6.5 1 31 1.8221 6 1 5.5 1195.~ J 584.356 1 450.982 I 839.399 1.178.6161 0 1 839.399 13497.4938\ 8 1 525.058\74.51271310.4713039.52
sb-y 4.5 307.395 7.742 7.392 0 0 0 133.0$7 579.874 135.295 t 582.082 0 582.082 2425.3412 5 364.102 51.67092 215.3 7598.8

atap I sb-x 12.41121.0221 7 1 6.5 1121.0221 6 1 5.5 1191.3~1 1 341.594 1 341.594 1 ;491.888 138.630 1 0 1 491.88812049.5331 51297.8471317.012611320.913039.52
sb-y 2.4 0 0 0 0 0 0 57.3902 102.478 102.478 147.566 0 147.566 614.85989 1 89.3542 95.10379 396.27 3039.521:1·

'"C
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TabeI7.19.b Lanjutan

KIm Lt. Arah h kin kanan Vkol Cki Tka Vjh NU,k Penulangan Geser Honsontal Penulangan Geser Vertikal

Portal ..-:...:-:. Mnak,b IXi In Xi Mnak,b I ka In ka

1 ••••••••• fkW)·........
Vsh .. iAjh<i n Vcv Vsv Ajv As ~ Ajv

..•.......... (m) (kNm) (m) (Ill) (kNm) (m) (m) (kN) (kN) (kN) (kN) (kN) (kN) (mmI\2) (kN) (kN) (mmI\2) (mmI\2)

(1) (2) [3] [4] (5) • (6) [7) [8] [9] [10) [11] [12J [13] [14) [15) /(16) [17] i[18]·) (19) . [20) [21) [22) [23) •.•...•

sb-x 2.8 233.964 6 5.5 233.964 6 5.5 176.452 439.929 338.378 601.854 708.946 23.9817 577.873 2407.8029 5 422.067 0 0 3039.52
1

sb-y 2.8 234.051 6.3 5.95 0 0 0 120.975 440.017 101.513 420.551 23.9817 396.570 1652.373 4 294.923 0 0 3039.52

2
sb-x 3 233.964 6 5.5 233.964 6 5.5 136.456 439.929 338.378 641.850 549.962 0 641.850 2674.3757 6 435.538 22.9267 95.528 3039.52

K16 sb-y 3 234.051 6.3 5.95 0 0 0 33557 440.017 101.513 447.973 0 447.973 1866.5545 4 303.979 16.00146 66.673 4559.28

3
sb-x 4.5 311.822 6 5.5 311.822 6 5.5 191.201 552.533 450.982 812.314 274.086 0 812.314 3384.6432 7 519.195 61.02962 254.29 3039.52

sb-y 4.5 234.051 7.742 7.392 0 0 0 113.93€ 473.798 135.295 495.157 0 495.157 2063.1522 5 316.482 37.20138 155.01 7598.8

atap
sb-x 2.4 121.022 6 5.5 121.022 6 5.5 192.535 341.594 341.594 490.654 51.578 0 490.654 2044.3905 5 298.008 315.3096 1313.8 3039.52

sb-y 2.4 0 0 0 0 0 0 57.760~ 102.478 102.478 147.196 0 147.196 613.31714 1 89.4023 94.59288 394.14 3039.52

~TabeI7.19.b :

[1J KoIom yg dltinjau [13) T ka-x = 0,7.1,25. [Mnak,b ka-x + O,3Mnak,b ka-y)) / Zka

[2]~ lental pade kolom yang ditinjau T ka-y = 0,7.1,25. (Mnak,b ka-y + 0,3Mnak,b ka-x)) / Zka

[3J NIh portal sejajarsumbu x dan sumbu y [14J Vjh = C ki + T ka - Vko/; (tegangan geser horisontal nominal dalam join)

[4J h - tInggI kolom dari titik pertemuan ke titik pertemuan Vjh = Vjh/(bj.hc) < 1,5(ro?I\().5

[5J Mnal<,b kiri = momen nominal aldual balok sebelah kin kolom [15J NU,k =gaya aksial rencana kolom

[6J I ki - bentang balok dari as ke as kiri kolom [16J Vch = 2I3.{(Nu,wAg) - 0, 1fc7I\(),5.bj.hc; (tegangan geser beton horisontal)

[7] In,ki - bentang bersih balok klri kolom Besamya Vch harus diambil sama dengan nol, kecuali bila NU,klAg > 0,1ro'

[8J MnaJ<.b kanan = mornen nominal aldual balok sebelah kanan kolom [17J Vsh = Vjh - Vch

[9J I k.- bentang balok dari as ke as kanan kolom [18J Ajh = Vsh / fy; (Iuas tulangan geser join honsomal)

[10J /n,M - bentang befVI balok kanan kolom [19J n = Ajh I (4.0,25.3,14.01\2)

[11J VIcoi If '" 0.71,25 (1/ In. IMnak,b-x + 0,3(1/ In. IMnak,b-y)) / (0,5(ha+hb); (jumlah lapis tulangan geser)

VIcoi y '" 0.7 1,25 (1/ In . IMnak,b-y + 0,3(1/ In. IMnak,b-x)) / (0,5(ha+hb); Cetak tebal adalah jumlah lapis tulangan geser horisontal yang dipakai

(12] C IO-x '" 0,7.1,25 (Mnak,b ki-x + 0,3Mnak,b ki-y)) / Zki [20) V cv = Vjh.As'lAs.{O,6+(Nu,kI(Ag.ro?)); (tegangan geser beton vertikal)

C IO-y "0,7.1,25. (Mnak,b ki-y + 0,3Mnak,b ki-x)) / Zki As =As'

[21J Vsv = Vjv - Vcv; ---->Vjv = hclbj. Vjh ~
0.......

. - ~-=~ - _.-_ .._-.- --'._--"- . ._-. _. _.- ._.------_._------_.----'..._._. -----'-- ----

i··



TabeI7.20.a. Kapaslta~ Tiang Tunggal dan Jumlah \TIang Pancang Portal A

Kolom

-
f11

K1

K2

K3
K4

K5

K6

K7

K8

Kg

K10

K11

K12

K13

K14

K15

K16

ML

(kNm)
[6]

10.07731

235.8981133.76031 369.65841 14.66796 I 17.04746

214.748 6.73938

173.427 15.43396

318.747 1.234165

370.724 1.253045

587.249 2.136737

719.774 9.139884

651.482 413.4699 1064.952 2.509806 2.00914

543.262 318.3761 861.6382 6.047588 4.403905

303.ng 152.6037 456.3831 9.985512E-02 0.388542

474.485 210.0099 684.4947 33.67916 19.24898

630.14 276.6741 906.8139 11.99117 7.108261

734.783 286.2909 1021.0739 9.879223 4.458389

806.759 297.2614 1104.0199 2.500516 0.8070464

713.509 231.9043 945.4128 3.123216 0.8070464

MJ:

(kNm\

VI
18.608172

31.71542

6.99233

34.56777

1.389737

1.4277345

6.113891

20.730384

4.518946

10.451493

0.4883971

52.92814

19.099431

14.337612

3.3075624

3.9302624

My

~)

(8J
18.60817

31.71542

6.99233

34.56777

1.389737

1.427735

6.113891

20.73038

4.518946

10.45149

0.488397

52.92814

19.09943

14.33761

3.307562

3.930262

QaR

~
~
176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

176.808

AsumsiPile P total.·.. il
:. "\/::;/)):::C? .,.

(I<Ni··
[14]

0.5 567.8974 ... ;.a

3 I 3 I 0.5 I 108 I 477.6584\

~ 0.5 I 108 1439.1798
3 3 0.5 108 386.081

~ 0.5 I 108 I 604.234
3 3 0.5 1C8 686.3333

~ 0.5 I 1C8 \1047.943
3 3 0.5 108 1284.647

3 3 0.5 108 1172.952

3 3 0.5 108 969.6382

3 3 0.5 108 564.3831

3 3 0.5 108 792.4947

3 3 0.5 108 1014.814

3 3 0.5 108 1129.074

3 3 0.5 10B 1212.02

3 30.5 108 1053.413

d opt

Q!!L
[16]

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

0.96

Lg

(m)

1!Zl
1.28

0.32

0.32

0.32

1.28

1.28

2.24

2.24

2.24

2.24

1.28

1.28

2.24

2.24

2.24

2.24

8g

(m)

!!3
1.28

1.28

1.28

1.28

1.28

1.28

1.28

2.24

2.24

1.28

1.28

1.28

1.28

2.24

2.24

1.28

'1

KeIiInlngan Tabel7.2008 :

(1 JKolom yang cillnjau

[2J NO • Gays aksial kolom akibat beban mati

(3J NL =Gays akslal kolom akibat beban hidup

(4J p:; NO + NL

(5J MO • Momen kolom aklbat beban mati

(6J AIL • Momen kolom akibat beban hidup

(7J MJ( • Momen kolom akibat beban hidup dan bOOan mati sejajar sUnfu x :; MD + AlL

(8J My - Marnen kolom akhat beban hidup dan beban mati sejajar S1Jm~u y =MO + ML

1'1 Qef - Kapnitas tIeng Ulggal

(1OJ b -!ebar pie cap (-..n8l)

__~_~~--==:--=-_~.'__~_'-__~_~~- ·~~·_~-"~·~·-~~"r

[11] h =panjang pile cup (asumsi)

[12J tebal pile cap

(13] Berat pile cap =b.h.tebal .24

[14] P total:; P + Berst pile cap

[15] n =jumlah tiang pancang

[16] d optimum =30. (D =diameter tiang)

[171 Lg =(n 1-1).d optimum + 2(D/2)

(18] Bg :; (n2-1).d optimum + 2(DI2)

~o
tv



TabeI7.20.b. Kapasitas Tiang lunggal dan Jumlah liang Pancang Portal B

... lip
bt,"~iII NO •• NL> MO ML Mx My QaD ..·.B~p~e P total· n d opt Lg 8g

Kolom I ...... ;:.:.....:: ....

........ ~~~)
.; ...-:... :: .... ' "."",'-,,': ".':: .....

I (kN) .: (kN) (kN •(kNrri) (kNm) (kNm) (kNm) (kN) .. (m)(m) . (kN) (bUall) (m) ·(m) . (m)

[1] (2) :. (3) [41 •. (5) (6) ..(7) I8].... [91 :".: .• ...••. (10) (11) I "I' ..••..•... (14]» ) 15) I·. [f6) [17] ..•.•. [18]

K1 248.658 117.8181 366.4758 8.530862 4.567791 13.098653 13.09865 176.808 3 3 0.5 108 474.4758 0.96 0.32 1.28

K2 160.637 96.98836 257.62506 14.66796 2.83162 17.49958 11.49958 176.808 3 3 0.5 108 365.6251 0.96 0.32 1.28

K3 178.226 116.3643 294.5901 0.25295 9.1381 9.39105 9.39105 176.808 3 3 0.5 108 402.5901 0.96 0.32 1.28

K4 190.199 100.3602 290.5596 19.13381 8.203321 27.337131 27.33713 176.808 3 3 0.5 108 398.5596 •.• .: .. 0.96 0.32 1.28

K5 325.33 173.8259 499.1556 0.9673713 4.826258 5.7936293 5.793629 176.808 3 3 0.5 108 607.1556 0.96 1.28 1.28

K6 392.398 217.0259 609.424 5.044564 4.269382 9.313946 9.313946 176.808 3 3 0.5 108 717.424·:·': 0.96 1.28 1.28

K7 420.146 229.9613 650.107 1.150428 0.4477473 1.5981753 1.598175 176.808 3 3 0.5 108 758.107 0.96 1.28 1.28

KI 500.192 2952556 795.4479 3.981608 3.603662 7.58527 7.58527 176.808 3 3 0.5 108 903.4479 0.96 2.24 1.28

Kg 583.992 342.561 926.5531 15.37133 9.102448 24.473778 24.47378 176.808 3 3 0.5 108 1034.553 0.96 2.24 1.28

K10 592.829 297.37 890.1992 3.526464 0.645883 4.172347 4.172347 176.808 3 3 0.5 108 998.1992 0.96 2.24 1.28

K11 481.929 170.3536 652.283 11.51748 6.837883 18.355363 18.35536 176.808 3 3 0.5 108 760.283 0.96 1.28 1.28

K12 573.6Q.4 195.3931 768.9969 3.253281 1.918799 5.17208 5.17208 176.808 3 3 0.5 108 876.9969 •." . 0.96 1.28 1.28

K13 543.288 176.7352 720.0233 3.876939 2.938173 6.815112 6.815112 176.808 3 3 0.5 108 828.0233 •• ·. :.... 0.96 1.28 1.28

K14 547.359 183.6533 731.0125 2.916785 1.702437 4.619222 4.619222 176.808 3 3 0.5 108 839.0125 0.96 1.28 1.28

K15 820.983 191.4286 812.4119 15.65994 7.819944 23.479884 23.47988 176.808 3 3 0.5 108 920.4119
••••

0.96 2.24 1.28

K16 607.294 155.3257 762.62 4.434132 4.123786 8.557918 8.557918 176.808 3 3 0.5 108 870.62 .:.:: 0.96 1.28 1.28

Keterangan Tabel 7.20.b :

[1 J Kolom yang ditinjau
f2J ND =Gaya aksial kolom akibat beban mati

(3) NL I: Gaya akslal kolom akibat beban hidup

14)pa ND+ NL

I'J MD I: Momen kolom akibat beban mati

(8J ML a Momen kolom aklbat beban hidup

(7) Ah I: Momen koIom .khat beban hidup dan beban mati sejajar sumbu x I: MD + ML

II) My I: Momen koIom atdbat beban hidup dan beban mati sejajar sumbu y .. MD + ML
II) Qall = Kapaslas liang tunggal

[10J b = lebar pile cap (asumsO

[11] h = panjang pile cup (asumsi)

[12] tebal pile cap

[13] Berat pile cap =b.h.tebaf .24

[14] Ptotal =P + Berat pile cap

[15] n == jumlah tiang pancang

[16) d optimum =3D. (D =diameter tiang)

[17] Lg = (n 1-1 ).d optimum + 2(D12)

(18) Bg = (n 2-1 ).d optimum + 2(D 12)

+::o
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TabeI7.21.a. Penurunan Kelompok T1ang Pancang +rtal A

f;~~( ~g , . ri

;f~%r, ':;~%jJL2&~i~,;' (m).; I.i::.\';f i):
(m)

1)" l2J ';'[3J:;;: :j;~ IH::' : 16]
K1 4 1.28 1.28 1.6 1.6 991.0733 3981.31 2 991.C733 0.48 0.48 0.4608 0.4608 180.7414 30.72 40.438537 531.0559 7.593047 77.496 0.096

K2 3 0.32 1.28 0.64 1.6 396.4293 995.32 ~ 396.4293 0 0.48 0 0.4608 159.2195 12.288 30.328902 412.2753 6.65913 77.496 0.085

K3 3 0.32 128 0.64 1.6 396.4293 995.32 ~ 396.4293 0 0.48 0 0.4608 146.3933 12.288 30.328902 373.7967 6.037618 77.496 0.077

K4 3 0.32 128 0.64 1.6 396.4293 995.32 ~ 396.4293 0 0.48 0 0.4608 128.6937 12.288 30.328902 320.6979 5.179958 77.496 0.066

K5 4 1.28 128 1.6 1.6 991.0733 3981.312 991.0733 0.48 0.48 0.4608 0.4608 153.9538 30.72 40.438537 567.3925 8.112588 77.496 0.102

K6 4 1.28 1.28 1.6 1.6 991.0733 3981.312 991.C733 0.48 0.48 0.4608 0.4608 174.5578 30.72 40.438537 649.4918 9.286445 77.496 0.116

K7 6 2.24 1.28 2.56 1.6 1585.717 6967.2! f6 1585.717 0.96 0.48 1.8432 0.4608 184.2102 49.152 60.657805 1049.753 13.46385 77.496 0.164

K8 8 2.24 2.24 2.56 2.56 2537.148 12192. 7 2537.148 0.98 0.96 1.8432 1.8432 182.175 78.6432 80.877073 1336.167 15.37267 77.496 0.186

K9 7 2.24 2.24 2.56 2.56 2537.148 12192. 7 2537.148 0.96 0.96 1.8432 1.8432 172.2718 78.6432 70.767439 1214.363 13.97131 77.496 0.17

K10 6 224 1.28 2.56 1.6 1585.717 6967.2!Ie 1585.717 0.96 0.48 1.8432 0.4608 177.9368 49.'052 60.657805 971.448 12.45953 77.496 0.153

K11 4 128 1.28 1.6 1.6 991.0733 3981.3 2 991.C'733 0.48 0.48 0.4608 0.4608 142.1133 30.72 40.438537 527.5416 7.542799 77.496 0.095

K12 5 128 128 1.6 1.6 991.0733 3981.31 2 991.C733 0.48 0.48 0.4608 0.4608 268.7659 30.72 50.548171 765.7629 10.94889 77.496 0.136

K13 6 2.24 128 2.56 1.6 1585.717 6967.2S6 1585.717 0.96 0.48 1.8432 0.4608 198.9785 4V52 60.657805 1016.624 13.03894 77.496 0.159

K14 7 2.24 2.24 2.56 2.56 2537.148 12192.1 7 2537.148 0.96 0.96 1.8432 1.8432 178.2313 78.6432 70.767439 1170.485 13.46649 77.496 0.164

K15 7 224 2.24 2.56 2.56 2537.148 12192.1 7 2537.148 0.96 0.96 1.8432 1.8432 176.5911 78.6432 70.767439 1253.431 14.42079 77.496 0.175

K16 6 224 1.28 2.56 1.6 1585.717 69672S6 1585.717 0.96 0.48 1.8432 0.4608 181.7098 49.-'52 60.657805 1055.223 13.534 77.496 0.165

KNnIngan TMIeI 7.21.8 :

(1J Kalom yang dIIIr18U (12) nxl\2) =2.(x maks )"2

[2J Jumlllh tieng pencang (13) r (y"2) =: 2.(y maks )"2
[3J Lg = (n 1-1).d optimc.m + 2(D12) (14) P =: (P totatIn )+«Mx.y maks )!L(Y"2))+«My.x maks )!L(x "2»)
[4J Bg = (n 2-1 ).d optimum + 2(D(2) (15) Berat pRe cap =: m.n.t~bal pite cap .24

I5J m • PanJang pie CI4) (16) Berat tiang =: Luas penampang tiang.H .24.n

IIIn • Leb" pie oup ~ [17] Q =P+Berat pite cap+Berat tiang

(7] rQu =Kapasitas tIang individual =m.n(Qp+Qs) (18) AP =: Q1«Bg+z 1).(Lg+z 1))

(8) rQu = Kapasitas kelompok liang berdasarkan blok =: Lg.Bg.cu.Nc + Lg+Bg)rcu.6L (19) PO =rH.B +>-
0

(9) rQu pakai adalah perbandingan nilai terkecil dali [7) dan [8] (20) As =«Cc.H)/(1+eO).Iog((PO+Ap)/PO) +>-
(10) x maks =: «n 1-1)12).d optimum

(11) y maks =«n2-1)/Z).d optimum
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Tabel7.21.b. Ponurunan Kelompok Tlang Pancang tortal B

8g< rh n LOU:
(m ' (m) '" (in) ',: (JJ.iji~,:

'4 ....
_.-.-_. ~" ••.____ . '"C.~

K1 J 0.32 128 0.64 1.6 396.429 995.328 396.429 0 0.48 0 0.4608 158.159 12.288 30.328902 409.0927 6.607724 77.496 0.084

K2 J 0.32 128 0.64 1.6 396.429 995.328 396.429 0 0.48 0 0.4608 121.875 12.288 30.328902 300.242 4.849551 77.496 0.062

K3 J 0.32 128 0.64 1.6 396.429 995.328 396.429 0 0.48 0 0.4608 134.197 12.288 30.328902 337.207 5.446616 77.496 0.07

K4 J 0.32 1.28 0.64 1.6 396.429 995.328 396.429 0 0.48 0 0.4608 132.853 12.288 30.328902 333.1765 5.381515 77.496 0.069

K5 4 128 1.28 1.6 1.6 991.073 3981.312 991.D73 0.48 0.48 0.4608 0.4608 163.859 30.72 40.438537 570.3141 8.154361 77.496 0.103

K6 5 128 1.28 1.6 1.6 991.073 3981.312 991.073 0.48 0.48 0.4608 0.4608 162.889 30.72 50.548171 690.6922 9.875528 77.496 0.123

K7 li •• ,5 1.28 1.28 1.6 1.6 991.073 3981.312 991.073 0.48 0.48 0.4608 0.4608 154.951 30.72 50.548171 731.3752 10.45721 77.496 0.13

K8 , 224 1.28 2.56 1.6 1585.72 6967.296 1585.72 0.96 0.48 1.8432 0.4608 162.427 49.152 60.657805 905.2577 11.61059 77.496 0.143

K9 <' 224 128 2.56 1.6 1585.72 6967.296 1585.72 0.96 0.48 1.8432 0.4608 210.666 49.152 60.657805 1036.363 13.29211 77.496 0..162

K10 '<I 2.24 1.28 2.56 1.6 1585.72 6967.296 1585.72 0.96 0.48 1.8432 0.4608 172.886 49.152 60.657805 1000.009 12.82585 77.496 0.157

K11 '."6 1.28 1.28 1.6 1.6 991.073 3981.312 991.073 0.48 0.48 0.4608 0.4608 190.297 30.72 50.548171 733.5512 10.48833 77.496 0.13

K12 ':,,5 1.28 1.28 1.6 1.6 991.Q73 3981.312 991.073 0.48 0.48 0.4608 0.4608 186.175 30.72 50.548171 850.2651 12.1571 77.496 0.149

K13 ,'" 1.28 1.28 1.6 1.6 991.073 3981.312 991.073 0.48 0.48 0.4608 0.4608 179.803 30.72 50.548171 801.2915 11.45688 77.496 0.141

K14 '5 1.28 1.28 1.6 1.6 ' 991.073 3981.312 991.073 O.4lt ' 0.48 0.4608 0.4608 177.426 30.72 50.548171 812.2807 11.614 77.496 0.143

K15 US 2.24 1.28 2.56 1.6 1585.72 6967.296 1585.72 0.96 0.48 1.8432 0.4608 190.089 49.152 60.657805 922.2217 11.82817 77.496 0.146

K16 HS 1.28 1.28 1.6 1.6 991.073 3981.312 991.013 0.48 0.48 0.4608 0.4608 191.953 30.72 50.548171 843.8882 12.06593 77.496 0.148

,~..."

Keterangan TabeI7.21.b:
[1] Kolom yang ditinjau

[2] Jumlah tiang pancang

(3] Lg =(n 1-1).d optimum + 2(012)

[4] Bg =(n2-1).d optimum + 2(0/2)

[5] m =Panjang pOe cup

[6] n =Lebar pile cup

[7] rOu =Kapasitas tiang individual =m.n(Qp+Qs)

[8] LOu =Kapasitas kelompok tiang berdasarkan blok =Lg.Bg.cu.Ncl+2(Lg+Bg)Lcu.6 l

[9] LOu pakai adalah perbandingan nilai terkecil dan [7] dan [8J

[10lx maks =«n 1-1)12).d optimum

[11] Ymaks =«n 2-1 )12).d optimum

.~~~~- - ~~~.~, --~~~~~-'"

[12] l:(xII2) =2.(x maks )"2

[13] r (y"2) =2.(y maks )112

[14] P =(P total/n)+«Mx.y maks )/L(y Il2»+«My.x maks)tr(x Il2»

[15] Berat pile cap =m.n.tebal pile cap .24

[16] Berat fiang =Luas penampang tiangH .24.n

[17] 0 = P+Berat pile cap+Berat tiang

[18] 6 P =0 /«Bg+z 1).(Lg+z1»

[19] PO =LH.8
[20] 6s = «Cc.H)/(1+eO».Iog((PO+il p)/PO)
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