
BABIV
 

PERENCANAAN GELAGAR JEMBATAN
 

4.1 Desain Gelagar 

Untuk mendesain gelagar suatu jembatan maka dibutuhkan data-data sebagai 

berikut; 

4.1.1 Data gelagar 

1. Mutu beton «(c)	 = 45:MFa 

2. Kuat tarik ultimit baja prategang (fpu) = 1800 MPa 

3.	 Modulus clastis beton (Eo) = 4700.Jf: 

=4700.J45 31.528,56 ~ 32.000 MPa 

4. Modulus elastis baja (Es)	 2.105 Mpa 

5. Panjang gelagar total (L)	 280 m (112 segmen) 

6. Panjang bentang A - B	 = 70 m (28 segmen) 

7. Panjang bentang B - C	 140 m (56 segmen) 

8. Panjang bentang C - D	 70 m (28 segmen) 
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9. Lebar gelagar (B) 

10. Jumlahjalur 

11. Lebar jalan 

12. Lebar tiap segrnen 

13. Tinggi gelagar sisi pendek (h) 

14. Tinggi gelagar sisi panjang (h) 

9m 

2 jalur 

7,5 m 

2,5 m 

3m 

6,5 m 



4.1.2 Tampang memanjang dan potongan melintang gelagar tumpuan A - D 
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Gambar 4.1 Tampang memanjang gelagar tumpuan A - D 
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4.2 Desain Pembebanan 

4.2.1 Berat sendiri 

Berat sendiri dari gelagar tiap segmen dapat dilihat pada tabel 4.2, dari hasil 

perhitungan tersebut diambil berat sendiri gelagar rata-rata yaitu 24,624 tJm. 

4.2.2 Beban mati 

Beban mati terdiri dari ; 

1. Perkerasan jalan beraspal 7,5 m x 0,08 m x 2 tJm3 = 1,200 tJm 

2. Beban trotoar 2 x 1,15 m x 0,2 m x 2,20 tJm3 = 1,012 tJm 

3. Beban tiang-tiang sandaran 2xO,ltJm =0,2 tJm 

total = 2 ,412 tim 

4.2.3 Behan hiduJl 

1. Koefisien kejut ; 

Mengacu pada formula (3.3), maka nilai K =1+ _20 , sehingga diperoleh nilai 
)O+L 

K scbagai berikut ; 
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Bentang A - B, dengan L = 70 m 

Xl
K=l+ -~ =11667
 

50 + 70 '
 

Bentang B - C? dengan L = 140 ill 

K = 1+ 20
50+140 =1,1053 

Bentang C - D, dengan T" = 70 m 

70 
If _ 1 + - 1 6671r-,.-1 =11 

50 + 70 ' 

2. Beban hidup terbagi rata 

Mengacu pada tabel 3.2, maka nilai p = 1,1.(1 + 30/ L) tim x koefisien kej ut, 

sehingga diperoleh nilai p sebagai berikut ; 

Bentang A - B, dengan L = 70 m
 

p= 1.1.(1. + 30/70)tfrnx 1,1667
. 

= 1,8334 tim
 

Bentang B - C, dengan L = 140 m
 

p = 1,1.(1 + 30/140) tim x 1)053
 

= 1,4764 tim
 

Bentang C - D, dengan L = 70 m
 

p = 1,1.(1 + 30/70) tim x 1,1667
 

. 1,8334 tim 
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Untuk lebar jalan 7,5 ill (terdiri dari 2 jalur) 

.::;.::; ') 
P'=~D+---O"ip

2,75 ' 2,75 ,

p' = 2 P + 0,364 P 

= 2,364 P 

Bentang A - B, dengan L = 70 ill 

p' = 2,364 x 1,8334 

= 4,3342 tim 

Bentang B - C, dengan L = 140 III 

p' = 2,364 x 1,4764 

= 3,4902 t/m2 

Bentang C - D, dengan L = 70 m 

p' = 2,364 x 1,8334 

= 4,3342 tim 

Beban hidup terbagi rata pada trotoar 

P" = 2 xl, 15 x 0,5 - 1,150 (/rn 

Beban hidup terbagi rata total Plola) = P' + P" 

Bentang A - B, dengan L = 70 m 

Ptotal = 4,3342 I 1,150 

= 5,4842 tim 

Bentang B - C, dengan L = 140 In 

PI,'I,d -= 3,4902 + 1,150 

, 

-~/
/
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= 4,6402 tim
 

Bentang C - D, dengan L = 70 ill
 

Ptot~! = 4)342 + 1,150
 

= 5,4842 tim 

3. Beban hidup gads 

P = 2,364 x 12 ton x koefisien kejut 

Bentang A - B, dengan L = 70 m
 

P = 2,364 x 12 x 1)667
 

= 33,0969 t
 

Bentang B - C, dengan L = 140 ill
 

P = 2,364 x 12 x 1)053
 

= 31,3551 t
 

Bcntang C D, dengun L - 70 m
 

P = 2,364 x 12 x 1,1667
 

= 33,0969 t 

4.3 Pcrhitungnn Tinggi Gelngnr Tinp Segmen Tumpuan A -- D 

4.3. t Perhitungan Jari-jari lingkaran 

Mengacu pada formula (3.4), maka nilai R2 = (R-3,5)2 + 702, sehingga diperoleh R 

sebagai berikut ; 
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R2 = (R-3,5)2 + 702 

R2 = R2 -7R -+ 12,25 + 4900 

7R = 4912,25 

R = 701,75 ill 

4.3.2 Pernitungan tinggi geiagar 

hI =3 m 

Mengacu pada fOnliUia (3.6), maka niiai hi = (R+3) - .}R
{ 

2 ~ 2 
,J,,",

('c:hl'ncraa00 diperoleh.l\.. 

h2 (X = 2,5 111) sebagai berikut ; 

h2 = (701,75 + 3) - ~70J,752 -2,52' = 3,0045 In 

h3 dan seterusnya dapat dilihat pada tabel4.1 

X 

h
T

j =., ~ 
m 2 T 

h29 = 6,5 111ph ---------------.I 
i;............ .... .,""""""'~, 1
rI 70111 
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Gambar 4.3 Sket mencari tinggi gelagar 
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4.3.3 Pembagian No nodal gelagar tumpuan A - D 
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Tabei 4.1 Tinggi penampang gelagar tiap segmen tumpuan A - D 

I
 Nof 
I nodal 

2
 
3
 
4
 
5
 
6
 
7
 
8
 
9
 
10
 
11
 
12
 
13
 

I 
I (
 

18
 
I
 

I 
19
 
20
 

I
I	 21
 

22
 
23
 
24
 
25
 
26
 
27
 
28
 
L9
 
30
 
31
 
32
 
33
 
34
 
35
 
36
 
37
 
38
 
39
 
40
 

• I 'X) IT' (' .R (m) JaraK ~_ r !nggl segmen ,n)• 
(jari-jari) 

I
; 701.7500 

.I
I701.7500 I
 
! 701.7500 I
 

701.7500 I'
 

\ 701.7500
 
""01 71=,00 i
II I .• ~. I
 
701.7500 I
 

1 701.7500
 
i 701.7500 I
 

701.7500 I

I 701.7500 I
 

701.7500 I
 
I


7n-1 7:;.nn 

" 
I (V I . I :Jvv . 

701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 

(m) 
0.0 
2.5 
5.0 
7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 

LlV.V 

42.5 
45.0 
47.5 
50.0 
52.5 
55.0 
57.5 
60.0 
62.5 
65.0 
67.5 
70.0 
72.5 
75.0 
77.5 
80.0 
82.5 
85.0 
87.5 
90.0 
92.5 
95.0 
97.5 

(m) 
3.0000 
3.0045 
3.0178 
3.0401 
3.0713 
3.1113 
3.1603 
3.2182 
3.2851 
3.3608 
3.4455 
3.5390 
3.6415 

l_VV~t 

4.1409 
4.2881 
4.4443 
4.6094 
4.7835 
4.9666 
5.1586 
5.3597 
5.5697 
5.7888 
6.0168 
6.2539 
6.5000 
6.2539 
6.0168 
5.7888 
5.5697 
5.3597 
5.1586 
4.9666 
4.7835 
4.6094 
4.4443 
4.2881 

I
 

I
 

I
,

• 

I
 
I
 
I
 
I
r 

! 
I
 
I
 

I
I
 

I
 
I
 
I
 

I
I
 

I
 
I
 

I•
I 

I
I
 

I
I
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Lanjutan tabel 4.1 Tinggi penampang gelagar tiap segmen tumpuan A - D 

Jarak (X) 
(m 

100.0 
102.5 
105.0 

' 701.7500 i 107.5 
701.7500 I 110.0 
701.7500 I 112.5 
701.7500 I 115.0 
701.7500 i 117.5 

701.7500 I 120.0 
701.7500 122.5 

125.0 
701.7500 

I
 701.7500 
127.5 

701.7500 130.0 
I
 

701.7500 I 132.5 
701.7500 I 135.0 
701.7500 , 137.5 

44
 
45
 
4R
 
47
 
48
 
49
 
50
 
51
 
52
 
53
 
54
 
55
 
56
 
57
 
58
 
59
 
60
 
61
 
62
 
63
 
64
 
65
 
66
 
67
 
68
 
69
 
70
 
71
 
72
 
73
 
74
 
75
 
76
 
77
 
78
 
79
 
80
 
81
 

701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.1500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 
701.7500 

140.0 
142.5 
145.0 
147.5 
150.0 
152.5 
155.0 
157.5 
160.0 
162.5 
165.0 
167.5 
170.0 
172.5 
175.0 
177.5 
180.0 
182.5 
185.0 
187.5 
190.0 
192.5 
195.0 
197.5 
200.0 

Tinggi segmen (h)_ 
(m) 

4.1409 

I 
i 4.0027 

3.8734 
3.7530 
3.6415

I
, 3.5390, 3.4455 
f	 3.3608 

3.2851I
, 3.2182 
3.1603 
3.1113 
3.0713 
3.0401 
3.0178 
3.0045 
3.0000 
3.0045 
3.0178 
3.0401 
3.0713 
3.1113 
3.1603 
3.2182 
3.25b1 
3.3608 
3.4455 
3.5390 
3.6415 
3.7530 
3.8734 
4.0027 
'1.1'109 
4.2881 
4.4443 
4.6094 
4.7835 
4.9666 
5.1586 
5.3597 
5.5697 

!
 

I
 
I
 
I
 
I
 

I
I
 

I
 

I
 

I
 
I
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Lanjutan tabel 4.1 Tinggi penampang gelagar tiap segmen tumpuan A - D 

r'No R (m) Jarak (X) .Inggl segmen (h'; 'Ji 
nodal (jaii-jaij) (m) (m) i
 

I 82
 5.7888701.7500 I 202.5 
83
 701.7500 205.0 6.0168 

207.5 6.253984 I 701.7500 r 
6.5000 I
85 I 701.7500 I 210.0
 

86
 701.7500 212.5 6.2539 I
 
215.087
 6.0168 I
701.7500 

I
I
 

88
 701.7500 217.5 5.7888 
701.750089
 220.0 5.5697I
 

222.5 5.3597 I
I
 I
 
91 1701.7500 ,- 225.0 b.1586
 
92 227.5 4.9666
I~~~.~;~~ 230.0 4.783593 l'u,.,;;uu 

232.594 I 701.7500
 4.6094 I
 
235.0 4.444395 1701.7500 I
96
 701.7500 237.5 4.2881 

701.7500 240.097
 4.1409 I
 
98
 4.0027701.7500 I 242.5 

I 701.7500 245.099
 3.8734 
701.7500 247.5I
100
 3.7530 

101
 701.7500 250.0 3.6415 I
701.7500 252.5102
 3.5390 I
103
 701.7500 255.0 3.4455 I
 
104
 701.7500 257.5 3.3608 
105
 701.7500 260.0 3.2851 
106
 701.7500 262.5 3.2182 
107
 701.'1500 265.0 3.1603 
108
 701.7500 267.5 3.1113 

701 7500
 109
 270.0 3.0713 
110
 701.{,tSOO 272.5 3.0401 

701.7500111
 275.0 3.0178 
112
 701.7500 277.5 3.0045 

280.0113
 701.7500 3.0000 
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4.4 Perhitungan Berat Sendiri Penampang Gelagar Tiap Segmen 

TumpuanA-D 

, 

Al 

B=9m 

Al Al Itf~o,4m T 
1\-v=0,5 ill 

~u~ 
I A3 I .. 

h 

1 
tb 

I I I I 
I,7Sm b=S,Sm I,7Sm 

Mengacu pada fonnula (}.7) sampai (3.11), maka diperoJeh ; 

Pembagian luasan penampang gelagar No nodal 1 adalah 

Al (B - 2.tw).tf 

= (9 - 2.0,5).0,4 

3,2000 m 2 

A2 2.(tw.h) 

2.(0,5.3) 

3,0000 m 2 

A3 (b - 2tw).tb 

(5,5 -2.0,5).0,4 

= 1,8000 m 2 

A total = Al + A2 + A3 

3,2000 + 3,0000 + 1,8000 

8,0000 m2 
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Berat sendiri geiagar No nodal I adalah	 A total x Bj beton 

8,0000 x 2,5 

20,0000 tim 

dimana; 

h = tinggi gelagar 

b = lebar sisi bawah gelagar 

B - iehar sisi atas gelagar 

tf - tebal fiens gdagar 

tw = tebal badan gelagar 

tb = tebal bawah gelagar 

AI = asumsi Juas penampang geJagar bagian flens No nodal I 

A2 = asumsi luas penampang gelagar bagian badan No nodal 1 

A3 = asumsi iuas penampang gelagar bagian bawah No nodal I 

Untuk beral sendili selanjutnya dapat dilihat pada tabel 4.2 



Tabel4.2 Berat 3endiri penampang gelagar tiap segmen tumpuan A - D 

No h b b - 2':W tb 'B -2tw A1 A2 A3 A total Bj beton BS 
nodal (m) (m) (m' (m) , (m) (m"2) (m"2) (m"2) (m"2) (t/m/l~L J!~,--- .

1 3.0000 5.5000 4.5000 0.4000 8.0000 3.2000 3.0000 1.8000 8.0000 2.5 20.0000 

2 3.0045 5.5000 4.500Ci 0.4006 8.0000 3.2000 3.0045 1.8027 8.0072 2.5 20.0180 

3 3.0178 5.5000 4.5000 0.4024 8.0000 3.2000 3.0178 1.8107 8.0285 2.5 20.0712 

4 3.0401 5.5000 4.5000 i 0.4053 8.0000 3.2000 3.0401 1.8241 8.0642 2.5 20.1604 

5 3.0713 5.5000 4.5000' 0.£096 8.0000 3.2000 3.0713 1.8428 8.1141 2.5 20.2852 

6 3.1113 5.5000 4.50':0 0.L148 8.0COO 3.2000 3.1113 1.8668 8.1781 2.5 20.4452 

7 3.'1603 5.5000 4.50:0 0.4214 8.0COC 3.2000 3.1603 1.8962 8.2565 2.5 20.6412 

8 3.2182 5.5000 4.50CO 0.4291 8.0COO 3.2000 3.2182 '1.9309 8.3491 2.5 20.8728 

9 3.2851 5.5000 4.5000 0.4380 8.0COO 3.2000 3.2851 1.9711 8.4562 2.5 21.1404 

10 3.3608 5.5000 4.5000 0.4481 8.0COO 3.2000 3.3608 2.0165 8.5773 2.5 21.4432 

11 3.4455 5.5000 4.5000 0.4594 8.0000 3.2000 3.4455 2.0673 8.7128 2.5 21.7820 

12 3.5390 5.5000 4.5000 0.4719 8.0COO 3.2000 3.5390 2.1234 8.8624 2.5 22.1560 

13 3.6415 5.5000 4.5000 0.4855 8.0COO 3.2000 3.6415 2.1849 9.0264 2.5 22.5660 

14 3.7530 5.5000 4.5000 0.5004 8.0COO 3.2000 3.7530 2.2518 9.2048 2.5 23.0120 

15 3.8734 5.5000 4.5000 0.5166 8.0000 3.2000 3.8734 2.3240 9.3974 2.5 23.4936 
16 4.0027 5.5000 4.5000 0.5337 8.0COO 3.2000 4.0027 2.4016 9.6043 2.5 24.0108 
17 4.1409 5.5000 4.5000 0.5521 8.0000 3.2000 4.1409 2.4845 9.8254 2.5 24.5636 
18 4.2881 5.5000 4.5000 0.5717 8.0000 3.2000 4.2881 2.5729 10.0610 2.5 25.1524 
19 4.4443 5.5000 4.5000 0.5926 8.0000 3.2000 4.4443 2.6666 '10.3109 2.5 25.7772 
20 4.6094 5.5000 4.5COO 0.6146 8.0000 3.2000 4.6094 2.7656 10.5750 2.5 26.4376 
21 4.7835 5.5000 4.5COO 0.6378 8.0000 3.2000 4.7835 2.8701 10.8536 2.5 27.1340 

22 4.9666 5.5000 4.5000 0.6622 8.0COO 3.2000 4.9666 2.9800 11.1466 2.5 27.8664 
23 5.1586 5.5000 4.5000 0.6878 8.0000 3.2000 5.1586 3.0952 11.4538 2.5 28.6344 
24 5.3597 5.5000 4.5000 0.7146 80000 3.2000 5.3597 3.2158 11.7755 2.5 29.4388 

I 
25 5.5697 5.5000 4.5000' 0.7426 80COO 3.2000 5.5697 3.3418 12.1115 2.5 30.2788 
26 5.7888 5.5000 4.5000 0.7'718 8.0000 3.2000 5.7888 3.4733 '12.4621 2.5 31.1552 
27 6.0168 5.5000 4.500) 0.8022 8.0COO 3.2000 6.0168 3.6101 12.8269 2.5 32.0672 

VI 
N 

r 

J 
I 



Lanjutan tabel 4.2 Berat sendiri penampang gelagar hap segmen tumpuan A - D 

, 
No 

nodal 
h 

(m) 
b 

(m', 
b - 2M' , 

(ml 
4.50JO28 6.2539 5.5000 

29 6.5000 5.5000 4.50JO 
30 6.2539 5.5000 4.50JO 
31 6.0168 5.5000 4.5000 
32 5.7888 5.5000 4.5000 
33 5.5697 5.5000 4.5000 
34 5.3597 5.5000 4.5000 
35 5.1586 5.5080 4.5000 
36 4.9666 5.5000 4.5000 
37 4.7835 5.5000 4.5000 
38 4.6094 5.5000 4.5000 
39 4.4443 5.5000 4.5000 
40 4.2881 5.5000 4.5000 
41 4.1409 5.5000 4.5000 
42 4.0027 5.5000 4.50::)0 
43 3.8734 5.5000 4.5())O 
44 3.7530 5.5000 
45 3.6415 5.5000 4.5000 
46 3.5390 5.5000 4.5000 
47 3.4455 5.5000 4.5000 

48 3.3608 5.5000 4.5COO 
49 3.2851 5.5000 4.5COO 
50 3.2182 5.5000 4.5CaO 
51 3.1603 5.5000 4.5COO 
52 3.1113 5.5000 4.5COO 
53 3.0713 5.5000 4.5COO 
54 3.0401 5.5000 4.5COO 

tb 
(m) 

0.8339 
0.8667 
0.8339 
0.8022 
0.7718 
0.7426 
0.7146 
0.6878 
0.6622 
0.6378 
0.6146 
0.5926 
0.5717 
0.5521 
0.5337 
0.5165 

0.4855 
0.4719 
0.4594 
0.4481 
0.4380 
0.4291 
0.4214 
0.4148 

B - 2tw 
(m) 

A1 
(m"2) 

A2 
(m"2) 

A3 
(m/l2) 

A total 
(m"2} 

Bj beton 
(t/m"3) 

BS 
(t/mL_ 

8.0000 3.2000 6.2539 3.7623 13.2062 2.5 33.0156 

8.0000 3.2000 6.5000 3.9000 13.6000 2.5 34.0000 
8.0000 3.2000 6.2539 3.7523 13.2062 25 33.0156 
8.0000 3.2000 6.0168 3.6101 12.8269 2.5 32.0672 
8.0000 3.2000 5.7888 3.4733 12.4621 2.5 31.1552 
8.0000 3.2000 5.5697 3.3418 12.1115 2.5 30.2788 
8.0000 3.2000 5.3597 3.2158 11.7755 2.5 29.4388 
8.0000 3.2000 5.1586 3.0952 11.4538 2.5 28.6344 
8.0000 3.2000 4.9666 2.9800 11.1466 2.5 27.8664 
8.0000 3.2000 4.7835 2.8701 10.8536 2.5 27.1340 
8.0000 3.2000 4.6094 2.7656 10.5750 2.5 26.4376 
8.0000 3.2000 4.4443 2.6666 10.3109 2.5 25.7772 
8.0000 3.2000 4.2881 2.5729 10.0610 2.5 25.1524 
8.0000 3.2000 4.1409 2.4845 9.8254 2.5 24.5636 
8.0000 3.2000 4.0027 2.4016 9.6043 2.5 24.0108 
8.0000 3.2000 3.8734 2.3240 9.3974 2.5 23.4936 
8.00004.5000 i 0.5004 3.2000 3.7530 2.2518 9.2048 2.5 23.0120 
8.0000 3.2000 3.6415 2.1849 9.0264 2.5 22.5660 
8.0000 3.2000 3.5390 2.1234 8.8624 2.5 22.1560 
8.0000 3.2000 3.4455 2.0673 8.7128 2.5 21.7820 
8.0000 3.2000 3.3608 2.0165 8.5773 2.5 21.4432 
8.0000 3.2000 3.2851 1.9711 8.4562 2.5 21.1404 
8.0000 3.2000 3.2'182 '1.9309 8.3491 2.5 20.8728 
8.0000 3.2000 3.1603 1.8962 8.2565 2.5 20.6412 
8.0000 3.2000 3.1113 1.8668 8.1781 2.5 20.4452 
8.0000 3.2000 3.0713 1.8428 8.1141 2.5 20.2852 
8.0000 3.2000 3.0401 1.8241 8.0642 2.5 20.1604 

Vlu,)0.4095 
0.4053 

J 



Lanjutan tabel 4.2 Berat sendiri penampang gelagar hap segmen tumpuan A - D 

No 
nodal 

h 
(m) 

b 
(m) 

b -2tw 
(m) 

tb 
(m) 

B - 2tw 
(m) 

Ai 
(mA2) 

A2 
(mA2) 

A3 
(m/l2) 

A total 
{m"2} 

Bj beton 

(Um"3) 
BS 

(tim) 

55 3.0178 5.5000 4.5000 0.4024 3.0000 3.2000 3.0178 1.8107 8.0285 2.5 20.0712 

56 3.0045 5.5000 4.5000 0.4006 8.0000 3.2000 3.0045 1.8027 8.0072 2.5 20.0180 

57 3.0000 5.5000 4.5000 OAJOO 8.0000 3.2000 3.0000 1.8000 8.0000 2.5 20.0000 

58 3.0045 5.5000 4.5000 OAJ06 8.0000 3.2000 3.0045 1.8027 8.0072 2.5 20.0180 

59 3.0178 5.5000 4.5000 0.4024 8.0000 3.2000 3.0178 1.8107 8.0285 2.5 20.0712 

60 3.0401 5.5000 4.5000 0.4053 8.0000 3.2000 3.0401 1.8241 8.0642 2.5 20.1604 

61 3.0713 5.5000 4.5000 0.4095 8.0000 3.2000 3.0713 1.8428 8.1141 2.5 20.2852 

62 3.1113 5.5000 4.5000 0.4148 8.0000 3.2000 3.1113 1.8668 8.1781 2.5 20.4452 

63 3.1603 5.5000 4.5000 0.4214 8.0000 3.2000 3.1603 1.8962 8.2565 2.5 20.6412 

64 3.2182 5.5000 4.5000 0.4291 8.0000 3.2000 3.2182 1.9309 8.3491 2.5 20.8728 

65 3.2851 5.5000 4.5000 0.4380 8.0000 3.2000 3.2851 1.9711 8.4562 2.5 21.1404 

66 3.3608 5.5000 4.5000 0.4481 8.0000 3.2000 3.3608 2.0165 8.5773 2.5 21.4432 

67 3.4455 5.5000 4.5000 0.4594 8.0000 3.2000 3.4455 2.0673 8.7128 2.5 21.7820 

68 3.5390 5.5000 4.5000 0.4719 8.0000 3.2000 3.5390 2.1234 8.8624 2.5 22.1560 

69 3.6415 5.5000 4.5000 0.4855 8.0000 3.2000 3.6415 2.1849 9.0264 2.5 22.5660 

70 3.7530 5.5000 4.5000 0.5004 8.0000 3.2000 3.7530 2.2518 9.2048 2.5 23.0120 
71 3.8734 5.5000 4.5000 0.5165 8.0000 3.2000 3.8734 2.3240 9.3974 2.5 23.4936 

72 4.0027 5.5000 4.5000 0.5337 8.0000 3.2000 4.0027 2.4016 9.6043 2.5 24.0108 

73 4.1409 5.5000 4.5000 0.5.521 8,0000 3.2000 4.1409 2.4845 9.8254 2.5 24.5636 
74 4.2881 5.5000 4.5000 0.5717 8.0000 3.2000 4.2881 2.5729 10.0610 2.5 25.1524 

75 4.4443 5.5000 4.5000 0.5926 8.0000 3.2000 4.4443 2.6666 10.3109 2.5 25.7772 
76 4.6094 5.5000 4.5000 0.6146 8,0000 3.2000 4.6094 2.7656 10.5750 2.5 26.4376 
77 4.7835 5.5000 4.5000 0.6378 8.0000 3.2000 4.7835 2.8701 10.8536 2.5 27.1340 
78 4.9666 5.5000 4.5000 0.6622 8.0000 3.2000 4.9666 2.9800 11.1466 2.5 27.8664 
79 5.1586 5.5000 4.5000 0.6878 8.0000 3.2000 5.1586 3.0952 11.4538 2.5 28.6344 
80 5.3597 5.5000 4.5000 0.7146 8.0000 3.2000 5.3597 3.2158 '11.'7755 2.5 29.4388 
81 5.5697 5.5000 4.5000 0.7426 8.0000 3.2000 5.5697 3.3418 '12.1115 2.5 30.2788 

i 

i 
I 

I.JI 
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Lanjutan tabel 4.2 Berat sendiri penarnpang gelagar tiap segmen turnpuan A - D 

No 
nodal 

h 
(m) 

b 
(m) 

b - 2tw 
(m) 

tb 
(m) 

B - 2tw 
(m) 

Ai 
(m"2) 

A2 
(m"2) 

A3 
(m/l.2) 

A total 
(m"2) 

Bj beton 
(t1m/l.3) 

BS 
j!/m) 

82 5.7888 5.5000 4.5000 0.7718 8.0000 3.2000 5.7888 3.4733 12.4621 2.5 31.1552 

83 6.0168 5.5000 4.5000 0.8022 8.0000 3.2000 6.0168 3.6101 12.8269 2.5 32.0672 

84 6.2539 5.5000 4.5000 0.8339 8.0000 3.2000 6.2539 3.7523 13.2062 2.5 33.0156 

85 6.5000 5.5000 4.5000 0.8667 8.0000 3.2000 6.5000 3.9000 13.6000 2.5 34.0000 

86 6.2539 5.5000 4.5000 0.8339 8.0000 3.2000 6.2539 3.7523 13.2062 2.5 33.0156 

87 6.0168 5.5000 4.5000 0.8022 8.0000 3.2000 6.0168 3.6101 12.8269 2.5 32.0672 

88 5.7888 5.5000 4.5000 0.7718 8.0000 3.2000 5.7888 3.4733 12.4621 2.5 31.1552 

89 5.5697 5.5000 4.5000 0.7426 8.0000 3.2000 5.5697 3.3418 12.1115 2.5 30.2788 
90 5.3597 5.5000 4.5000 0.7146 8.0000 3.2000 5.3597 3.2158 11.7755 2.5 29.4388 
91 5.1586 5.5000 4.5000 0.6878 8.0000 3.2000 5.1586 3.0952 11.4538 2.5 28.6344 
92 4.9666 5.5000 4.5000 0.6622 8.0000 3.2000 4.9666 2.9800 11.1466 2.5 27.8664 
93 4.7835 5.5000 4.5000 0.6378 8.0000 3.2000 4.7835 2.8701 10.8536 2.5 27.1340 
94 4.6094 5.5000 4.5000 0.6146 8.0000 3.2000 4.6094 2.7656 10.5750 2.5 26.4376 
95 4.4443 5.5000 4.5000 0.5926 8.0000 3.2000 4.4443 2.6666 10.3109 2.5 25.7772 
96 4.2881 5.5000 4.5000 0.5717 8.0000 3.2000 4.2881 2.5729 10.0610 2.5 25.1524 
97 4.1409 5.5000 4.5000 0.5521 8.0000 3.2000 4.1409 2.4845 9.8254 2.5 24.5636 
98 4.0027 5.5000 4.5000 0.5337 8.0000 3.2000 4.0027 2.40'16 9.6043 2.5 24.0108 
99 3.8734 5.5000 4.5000 0.5165 8.0000 3.2000 3.8'734 2.3240 9.3974 2.5 23.4936 
100 3.7530 5.5000 4.5000 0.5004 8.0000 3.2000 3.7530 2.2518 9.2048 2.5 23.0120 
101 3.6415 5.5000 4.5000 0.4855 8.0000 3.2000 3.6415 2.1849 9.0264 2.5 22.5660 
102 3.5390 5.5000 4.5000 0.4719 8.0000 3.2000 3.5390 2.1234 8.8624 2.5 22.1560 
103 3.4455 5.5000 4.5000 0.4594 8.0000 3.2000 3.4455 2.0673 8.7128 2.5 21.7820 
104 3.3608 5.5000 4.5000 0.4481 8.0000 3.2000 3.3608 2.0165 8.5773 2.5 21.4432 
105 3.2851 5.5000 4.5000 0.4380 8.0000 3.2000 3.2851 1.9711 8.4562 2.5 21.1404 
106 3.2182 5.5000 4.5000 0.4291 8.0000 3.2000 3.2182 1.9309 8.3491 2.5 20.8728 
107 3.1603 5.5000 4.5000 0.4214 8.0000 3.2000 3.1603 1.8962 8.2565 2.5 20.6412 
108 3.1113 5.5000 4.5000 0.4148 8.0000 3.2000 3.1113 1.8668 8.1781 2.5 20.4452 

\JI 
VI 
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Lanjutan tabe14.2 Berat sendiri penampang gelagar tiap segmen twnpuan A - D 

No h b b - 2tw tb B - 2tw Ai A2 A3 A total Bj beton BS 
nodal (m) (m) (m) {m) (m) (m"2) (rn"2) (m"2) (m"2} (tfm"3) (tim) 
109 3.0713 5.5000 4.5000 0.4095 8,0000 3.2000 3.0713 1.8428 8.1141 2,5 20.2852 
110 3.0401 5.5000 4.5000 0.4053 8.0000 3.2000 3.0401 '1.8241 8.0642 2.5 20.1604 
111 3.0178 5.5000 4.5000 0.4024 8,0000 3.2000 3.0178 1.8107 8.0285 2.5 20.0712 
112 3.0045 5.5000 4.5000 0.4006 8.0000 3.2000 3.0045 '1.8027 8.0072 2.5 20.0180 
113 3.0000 5.5000 4.5000 0.4000 8.0000 3.2000 3.0000 1.8000 8.0000 2.5 20.0000 

0\ 
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4.5	 Perhitungan Garis Netral Penampang Gelagar Tiap Segmen 

Tumpuan A-D 

I B=9m I 

A1 I	 LB 
~ 

.......................
 

~
 
A3 . .
 

\ 

tb 

f-----t	 t--------i 
1,75 ill b = 5,5 m 1,75 m 

Mengacu pada formula (3.12), maka diperoleh; 

y1 = 0,5.tf 

0,5.0,4 

0,2000 m 

y2 = 0,5.h 

0,5.3 

1,5000 In 

y3 = h - 0,5.tb 

3 - 0,5.0,4 

2,8000 m 

Garis netral No nodal] terhadap sisi atas penampang adalah 

A1.yl + Al.y2 + A3.y3
 

A total
 

3,2000.0,2000 +3,0000.1,5000 +1,8000.2,8000 

8,0000 

1,2725 In 
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dimana; 

y 1 = jarak titik berat Al terhadap sis1 atas gelagar 

y2 = jarak titik berat A2 terhadap sisi atas gelagar 

y3 = jarak titik berat A3 terhadap sisi atas gelagar 

Untuk garis netral selanjutnya dapat dilihat pada tabel 4.3 

-' -;;.;: 



--

Tabel4.3 Garis netral penampang gelagar tiap segmen tumpuan A - D 

No h y1 y2 tb y3 A1 A2 
nodal (m) (rn) (rn) (m) (rn) (rn"2) (rn"2) 

1 3.0000 0.2000 1.5000 0.4000 2.8000 3.2000 3.0000 

2 3.0045 0.2000 1.5023 0.4000 2.8042 3.2000 3.0045 

3 3.0178 0.2000 1.5089 0.4024 2.8166 3.2000 3.0178 

4 3.0401 0.2000 1.5201 0.4053 2.8374 3.2000 3.0401 

5 3.0713 0.2000 1.5357 0.4095 2.8665 3.2000 3.0713 
6 3.1113 0.2000 1.5557 0.4148 2.9039 3.2000 3.1113 
7 3.1603 0.2000 1.5802 0.4214 2.9496 3.2000 3.1603 
8 3.2182 0.2000 1.6091 0.4291 3.0037 3.2000 3.2"182 
9 3.2851 0.2000 1.6426 0.4380 3.0661 3.2000 3.2851 
10 3.3608 0.2000 1.6804 0.4481 3.1367 3.2000 3.3608 
11 3.4455 0.2000 1.7228 0.4594 3.2158 3.2000 3.4455 
12 3.5390 0.2000 1.7695 0.4719 3.3031 3.2000 3.5390 
13 3.6415 0.2000 1.8208 0.4855 3.3987 3.2000 3.6415 
14 3.7530 0.2000 1.8765 0.5004 3.5028 3.2000 3.7530 
15 3.8734 0.2000 1.9367 0.5165 3.6152 3.2000 3.8734 
16 4.0027 0.2000 2.0014 0.5337 3.7359 3.2000 4.0027 
17 4.1409 0.2000 2.0705 0.5521 3.8648 :~.2000 4.1409 
18 4.2881 0.2000 2.1441 0.5717 4.0022 3.2000 4.2881 
19 4.4443 0.2000 2.2222 0.5926 4.1480 3.2000 4.4443 
20 4.6094 0.2000 2.3047 0.6146 4.3021 3.2000 4.6094 
21 4.7835 0.2000 2.3918 0.6378 4.4646 3.2000 4.7835 
22 4.9666 0.2000 2.4833 0.6622 4.6355 3.2000 4.9666 
23 5.1586 0.2000 2.5793 0.6878 4.8147 3.2000 5.1586 
24 5.3597 0.2000 2.6799 0.7146 5.0024 3.2000 5.3597 
25 5.15697 0.2000 2.7849 0.7426 5.1984 3.2000 5.5697 
26 5."1888 0.2000 2.8944 0.77'18 5.4029 3.2000 5.7888 
27- 6.0168 0.2000 3.0084 0.8022 5.615'7 3.2000 6.0168--'-._, 

A 
(m~ 

1.80 
1.80 
1.8 
1.82 
1.84 
1.86 
1.89 
1.93 
1.97 
2.0 
2.06 
2.'12 
2.184 
2.25 
2.32 
2.40 
2.48 
2.5

2.66 
2.76 
2.87 
2.98 
3.09 
3.21 
3.3·, 
3.47 
3.6" 

A lotal 

(rn"?:l 
8.0000 
8.0072 
8.0285 
8.0642 
8.1141 
8.1781 
8.2565 
a.3491 
8.4562 
8.5773 
8.7128 
8.8624 
9.0264 
9.2048 
9.3974 
9.6043 
!~.8254 

10.0610 
10.3109 
10.5750 
10.853E' 
11.1466 
11.4538 
11.7755 
12.1115 
12.4621 
12.8269 

Garis netr al 
(m) 

1.2'725 
1.2749 
1.2821 
1.2942 
1.3112 
1.3330 
1.3598 
1.3915 
1.4285 
1.4705 
1.5177 
1.5702 
1.6281 
1.6915 
1.7604 
1.8349 
1.9150 
2.0009 
2.0926 
2.1902 
2.2937 
2.4032 
2.5186 
2.'6402 
2.7678 
2.9017 
3.0416 

\0 

~~~._______ _ __.. _. __~_~  ~--·-r.--.  
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Lanjutan tabel 4.3 Garis netral penampang gelagar tiap segmen tumpuan A - D 

No 
nodal 

h 
(m) 

y1 
(m) 

y2 
(m) 

tb 
(m) 

y3 
(m) 

A1 
(m"2) 

A2 
(mI\2) 

A3 
(m"2) 

A total 
(m"2) 

Garis netral 
(m) 

28 6.2539 0.2000 3.1270 0.8339 5.8370 3.2000 6.2539 3.7523 13.2062 3.1877 

29 6.5000 0.2000 3.2500 0.8667 6.0667 3.2000 6.5000 3.9000 13.6000 3.3401 

30 6.2539 0.2000 3.1270 0.8339 5.8370 3.2000 6.2539 3.7523 13.2062 3.1877 

31 6.0168 0.2000 3.0084 0.8022 5.6157 3.2000 6.0168 3.6101 12.a269 3.0416 

32 5.7888 0.2000 2.8944 0.7718 5.4029 3.2000 5.7888 3.4733 12.4621 2.9017 

33 5.5697 0.2000 2.7849 0.7426 5.1984 3.2000 5.5697 3.3418 12.1115 2.7678 

34 5.3597 0.2000 2.6799 0.7146 5.0024 3.2000 5.3597 3.2158 11.7755 2.6402 

35 5.1586 0.2000 2.5793 0.6878 4.8147 3.2000 5.1586 3.0952 11.4538 2.5186 
36 4.9666 0.2000 2.4833 0.6622 4.6355 3.2000 4.9666 2.9800 11.1466 2.4032 

37 4.7835 0.2000 2.3918 0.6378 4.4646 3.2000 4.7835 2.8701 10.3536 2.2937 

38 4.6094 0.2000 2.3047 0.6146 4.3021 3.2000 4.6094 2.7656 10.5750 2.1902 

39 4.4443 0.2000 2.2222 0.5926 4.1480 3.2000 4.4443 2.6666 10.3109 2.0926 

40 4.2881 0.2000 2.1441 0.5717 4.0022 3.2000 4.2881 2.5729 10.:1610 2.0009 

41 4.1409 0.2000 2.0705 0.5521 3.8648 3.2000 4.1409 2.4845 9.8254 1.9150 

42 4.0027 0.2000 2.0014 0.5337 3.7359 3.2000 4.0027 2.4016 9.6043 1.8349 
43 3.8734 0.2000 1.9367 0.5165 3.6152 3.2000 3.8734 2.3240 9.3974 '1.7604 
44 3.7530 0.2000 1.8765 0.5004 3.5028 3.2000 3.7530 2.2518 9.2048 1.6915 
45 3.6415 0.2000 1.8208 0.4855 3.3987 3.2000 3.6415 2.1849 9.0264 1.6281 
46 3.5390 0.2000 1.7695 0.4719 3.3031 3.2000 3.5390 2.1234 8.8624 1.5702 
47 3.4455 0.2000 1.7228 0.4594 3.2158 3.2000 3.4455 2.0673 8.7128 1.5177 
48 3.3608 0.2000 1.6804 0.4481 3.1367 3.2000 3.3608 2.0165 8.5"173 1.4705 
49 3.2851 0.2000 1.6426 0.4380 3.0661 3.2000 3.285" 1.9711 8.4562 1.4285 
50 3.2182 0.2000 1.6091 0.4291 3.0037 3.2000 3.2182 1.9309 8.3491 1.3915 
51 3.1603 0.2000 1.5802 0.4214 2.9496 3.2000 3.1603 1.8962 8.2565 1.3598 
52 3.1113 0.2000 1.5557 0.4148 2.9039 3.2000 3.1'113 1.8668 8. ~ 781 1.3330 
53 3.0713 0.2000 1.5357 0.4095 2.8665 3.2000 3.0713 1.8428 8.1141 1.3112 
54 3.0401 0.2000 '1.5201 0.4053 2.8374 3.2000 3.040'1 1.8241 8.0642 1.2942 

i' 

0'1 o 
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Lanjutan tabel 4.3 Garis netral penampang gelagar tiap segmen tumpuan A - D 

Gar'is netral A total A3A2y3 A1tby2y1No h 
(mI\2) m(mA2) (mA2)(mA2)(m)(m) (m)(m) (m)nodal 

1.28211.8107 8.02853.01782.8166 3.20000.40241.50893.0178 0.200055
 
1.27491.802"7 8.00723.2000 3.00452.80420.40060.2000 1.50233.004556
 
1.27251.8000 8.00003.2000 3.00002.80000.40000.2000 1.50003.000057
 
1.27491.8027 8.00722.8042 3.2000 3.00450.40061.50233.0045 0.200058
 

1.8107 8.0285 1.28213.01782.8166 3.20001.5089 0.40243.0178 0.200059
 
8.0642 1.29423.2000 3.0401 1.82412.83741.52G1 0.40533.0401 0.200060
 

3.0713 1.8428 8.1141 1.31122.8665 3.20001.53~7 0.40950.200061
 3.0713 
8.1781 1.33302.9039 3.2000 3.' 113
 1.86680.41483.1113 0.2000 1.555762
 

2.9496 3.2000 1.8962 8.2565 1.3598
1.5802 0.421463
 3.1603 0.2000 3."'603 
3.0037 3.2000 1.9309 8.3491 1.39-151.6091 0.4291 3.218264
 3.2182 0.2000 

0.2000 1.6426 0.4380 3.0661 3.2000 3.2851 1.9711 8.4562 1.428565
 3.2851 
1.6804 0.4481 3.1367 3.2000 3.3608 2.0165 8.57'1366
 3.3608 0.2000 1.4705 

3.44553.4455 1.7228 0.4594 3.2158 3.2000 2.0673 1.517767
 0.2000 8.7128 
1.7695 0.4719 3.3031 3.2000 3.5390 2.1234 1.570268
 3.5390 0.2000 8.8624 
~ .8208
 3.3987 3.2000 3.6415 2.1849.3.6415
 0.2000 0.4855 9.0264 1.628169
 
' .8765
 3.5028 3.75303.7530 0.2000 0.5004 3.2000 2.2518 9.2048 1.691570
 

3.2000' .9367
 0.5165 3.6152 3.8734 2.3240 9.3974 1.7604
71
 3.8734 0.2000 
3.2000 4.0027 2.40164.0027 0.2000 2.0014 0.5337 3.7359 9.6043 1.834972
 
3.2000 4.1409 2.48454.1409 0.2000 2.0705 0.5521 3.8648 9.8254 1.915073
 

74
 4.2881 0.2000 2.1441 0.5717 4.0022 3.2000 4.288'1 2.5729 10.0610 ~ .0009 
75
 4.4443 0.2000 2.2222 0.5926 4.1480 :3.2000 4.4443 2.6666 10.3109 ,(. 

r 
.0926 

4.3021 4.60944.6094 0.2000 2.3047 0.6146 3.2000 2.7656 10.5750 ;. .1902
76
 
0.6378 4.4646 3.2000 4.78354.7835 0.2000 2.39' 8
 2.87'01 10.8536 ,(. 

r .2937
77
 
4.9666 0.2000 2.4833 0.6622 4.6355 3.2000 4.966678
 2.9800 11.1466 ~ .4032
 
5.158679
 0.2000 2.5793 0.6878 4.8147 3.2000 5.1586 3.0952 11.4538 ~ .5186
 
5.3597 0.2000 2.6799 0.7146 5.0024 3.200080
 5.3597 3.2'158 11.7755 ~ .6402
 
5.5697 2.7849 0.7426 5.1984 3.2000 5.569781
 0.2000 3.3418 12.1115 ~ .7678
 

0\ 
>-' 

-~.~-~.-------~-------------~--



Lanjutan tabel 4.3 Garis netral penampang gelagar tiap segmen tumpuan A - D 

No 
nodal 

h 
(m) 

y1 
(m) 

y2 
(m) 

tb 
(m) 

y3 
(m) 

A1 
(m"2) 

A2 
(mI\2) 

A3 
(mI\2) 

A total 
(m"2) 

Garis netral 
(m) 

82 5.7888 0.2000 2.8944 0.7718 5.4029 3.2000 5.7888 3.4733 12.4621 2.9017 

83 6.0168 0.2000 3.0084 0.8022 5.6157 3.2000 6.0168 3.6101 12.8269 3.0416 

84 6.2539 0.2000 3.1270 0.8339 5.8370 3.2000 6.:C539 3.7523 13.2062 3.1877 

85 6.5000 0.2000 3.2500 0.8667 6.0667 3.2000 6.5·000 3.9000 13.6000 3.3401 

86 6.2539 0.2000 3.1270 0.8339 5.8370 3.2000 6.:C539 3.7523 13.2062 3.1877 

87 6.0168 0.2000 3.0084 0.8022 5.6157 3.2000 6.0168 3.6101 12.8269 3.0416 

88 5.7888 0.2000 2.8944 0.7718 5.4029 3.2000 5.7888 3.4733 12.4621 2.9017 
89 5.5697 0.2000 2.7849 0.7426 5.1984 3.2000 5.5697 3.3418 12.1115 2.7678 
90 5,3597 0.2000 2.6799 0.7146 5.0024 3.2000 5.3597 3.2158 11.7755 2.6402 
91 5.1586 0.2000 2.5793 0.6878 4.8147 3.2000 5.1586 3.0952 11.4538 2.5186 
92 4.9666 0.2000 2.4833 0.6622 4.6355 3.2000 4.9666 2.9800 11.1466 2.4032 
93 4.7835 0.2000 2.3918 0.6378 4.4646 3.2000 4.7835 2.8701 10.8536 2.2937 
94 4.6094 0.2000 2.3047 0.6146 4.3021 3.2000 4.6094 2.7656 10.5750 2.1902 
95 4.4443 0.2000 2.2222 0.5926 4.1480 3.2000 4.&.443 2.6666 10.3109 2.0926 
96 4.2881 0.2000 2.1441 0.5717 4.0022 3.2000 4.2881 2.5729 10.0610 2.0009 
97 4.1409 0.2000 2.0705 0.5521 3.8648 3.2000 4.1409 2.4845 9.8254 1.9150 
98 4.0027 0.2000 2.0014 0.5337 3.7359 3.2000 4.0027 2.4016 9.5043 1.8349 
99 3.8734 0.2000 1.9367 0.5165 3.6152 3.2000 3.8734 2.3240 9.3974 1.7604 
100 3.7530 0.2000 1.8765 0.5004 3.5028 3.2000 3.7530 2.2518 9.2048 1.6915 
101 3.6415 0.2000 1.8208 0.4855 3.3987 3.2000 3.6415 2.1849 9.0264 1.6281 
102 3.5390 0.2000 1.7695 0.4719 3.3031 3.2000 3.5390 2.1234 8.8624 1.5702 
103 3.4455 0.2000 1.7228 0.4594 3.2158 3.2000 3.4455 2.0673 8.7128 1.5177 
'104 3.3608 0.2000 1.6804 0.4481 3.1367 3.2000 3.3608 2.0165 8.5773 1.4705 
105 3.2851 0.2000 1.6426 0.4380 3.0661 3.2000 3.2851 1.9711 8.4562 1.4285 
106 3.2182 0.2000 1.6091 0.4291 3.0037 3.2000 3.2182 1.9309 8.3491 1.3915 
107 3.1603 0.2000 1.5802 0.4214 2.9496 3.2000 3.1603 1.8962 8.2565 1.3598 
'108 3.1113 0.2000 1.5557 0.4148 2.9039 3.2000 3.1113 1.8668 8.1781 1.3330 -

0'1 
N 



Lanjutan tabeJ 4.3 Garis netral penampang gelagar tiap segmen turnpuan A - D 

No h y1 y2 tb y3 Ai A2. A3 A total Gar 
nodal (m) (m) (m) (m) (m) (mIl.2) (mIl.2) (mIl.2) (mIl.2) 

109 3.0713 0.2000 1.5357 0.4095 2.8665 3.2000 3.0713 1.8428 8.1141 1 
110 3.0401 0.2000 1.5201 0.4053 2.8374 3.2000 3.0401 1.8241 8.0642 1 
111 3.0178 0.2000 1.5089 0.4024 2.8166 3.2000 3.0178 1.8'/07 8.D285 1 
112 3.0045 0.2000 1.5023 0.4006 2.8042 3.2000 3.0045 1.8027 8.0072 1 
113 3.0000 0.2000 1.5000 004000 2.8000 3.2000 3.0000 1.8000 8.0000 1 

is nc~tral 

l!nL
.3112 
.2942 
.2821 
.2749 
.2725 

I 
I 
I 

0'\ 
W 

-- ~ .. _~~ 



4.6 Perhitungan Inersia Penampang Gelagar Tiap Segmen 

64 

TCt 

tCb 

-l 

TumpuanA-D 

) B=9m I 
Al j j At ~ \ Al (;f= T",; 1 0,4 m . 

tw = 0 5 11l Di garis netral IT1Ct - O,S.tf 
..•••••........•,.,.•.....•......•.........................................•.•..•••••.••..••••••••••••....••••..•...•••.•....•..................t... .' 

A2 A'): h I O,5.h - Ct TCb _ O,5.tb 

I j A3 · ·! I ······ ·..·..·· ·· ·· · ·l..· ··· 1 
~,4m ....L 

I I I" I 
1,75rn b=5,5rn 1,75rn 

Mengacu pada formula (3.13) sampai (3.16), maka dipero1eh; 

Ct 1,2725 m 

Cb h-Ct 

= 3 - 1,2725 

1,7275 m 

Inersia 1 1/12.(B - 2.tw).tf 3 + Al.(Ct - o,s.tfi 

1/12.(9 - 2.0,5).0,43 + 3,2.(1,273 - 0,5.0,4i 

3,7235 m tl 

Inersia 2 2.[1I12.tw.hi + tw.h.(0,5.h - etiJ 

2.[1/12.0,S.33 + 0,S.3.(0,5.3 - 1,272SiJ 

2,4053 m 4 

Inersia 3 = 1/12.(b - 2.tw).tb3 + A3.(el - 0,5.tb)2 

1112.(5,5 - 2.0,5).0,43 + 1,8.(1,7275 - 0,5.0,4i 

4,2239 m4 

i . 



65 
Inersia total No nodal 1 adalah Tnersia 1 + Inersia 2 + Tnersia 3 

3,7235 + 2,4053 + 4,2239 

10,3526 m 4 

dimana; 

Ct jarak garis netral terhadap sisi atas gelagar 

Cb jarak garis netral terhadap sisi bawah gelagar 

Incrsia 1 inersi& Al terhadap garis netral 

Inersia 2 inersia A2 terhadap garis netlal 

Tnersia 3 inersia A3 terhadap garis netral 

Untuk inersia selanjutny?- dapat dilihat pada tabel4.4 



i' 
Tabel 4.4 Inersia penampamg gelagar tiap sef,Ttuen tumpuall A ~ D 

._-----
No h ct cb B- 2tw tf tw b -2tw tb A1 A2 A3 Inersia 1 Inersia 2 Iner 

nodal (m) (m) (m) (m) (m) (m) (m) (111 ) (mA2) (mA2) (~!t2)__~mA4) (mA4) (m 
1 30000 1.2725 1.7275 8.0000 0.4000 0.5000 4.5000 0.4000 3.2000 3.0000 1.8000 3.7235 2.405:, 4,: 

2 3,0045 1,2749 1.7296 8.0000 0.4000 0.5000 4.5000 0.4006 3.2000 3.004!) 1.8027 3.-1400 2.4154 4,: 

3 3,0178 1,2821 1.7357 8.0000 0.4000 0.5000 4.5000 0.4024 3.2000 3.0178 1.8'107 3.~7897 2.4455 4.: 
4 3,040'1 1.2942 1.7459 8.0000 0.4000 0.5000 4.5000 0.4053 3.2000 3.040'1 1.8241 3.8739 2.4966 4,: 

5 3,0713 1.3112 1.760'1 8.0000 0.4000 0.5000 4.5000 0.4095 3.2000 3.0713 1.8428 3.9939 2.5690 ~V 

6 3.1113 1.3330 1.7783 8.0000 0.4000 0.5000 4.5000 0.4148 3.2000 3.1113 1.8668 4.'1505 2.664" 4.~ 

7 3.1603 1,3598 1.8005 8.0000 0.4000 0,5000 4.5000 0.4214 3.2000 3.1603 1.8962 4,3471 2.783"1 4,! 

8 3.2182 1.3915 1.8267 8.0000 0.4000 0.5000 4.5000 0.4291 3.2000 3.2182 1.9309 4.5856 2.9299 Ed 
9 3.2851 1.4285 1.8566 8.0000 0.4000 0.5000 4.5000 0.4380 3.2000 3.285'1 1.9711 4.8721 3:1049 5.: 
10 3,3608 1.4705 1.8903 8.0000 0.4000 0.5000 4.5000 0.4481 3.2000 3.3608 2.0165 :5.2080 3.3114 ~). f 

11 3.4455 1.5177 1.9278 8.0000 0.4000 0.5000 4.5000 0.4594 3.2000 3.4455 2.0673 S.5989 3.553!) 1:: (
")' , 

12 3,5390 1.5702 1.9688 8.0000 0.4000 0.5000 4.5000 0.4719 3.2000 3.5390 2.1234 13.0505 3.834:, 6,' 

13 3,6415 1.6281 2.0134 8.0000 0.4000 0.5000 4.5000 0.4855 :3.2000 3.6415 2.1849 6.5690 4.1592 6,! 
14 3,7530 1.6915 2.0615 8.0000 0.4000 0,5000 4.5000 0.5004 3.2000 3.7530 2.2518 '7:11313 4.533() 7', ' 
15 3,8734 1.7604 2.1130 8.0000 0.4000 0.5000 4.5000 0.5165 3.2000 3.8734 2.~l240 l.8342 4.9632 8,( 

16 4,0027 1.8349 2.1678 8.0000 0.4000 0.5000 4.5000 0.5337 3.2000 4.0027 2.4016 :3.5959 5.4550 8,: 
17 4,1409 1.9'150 2.2259 8.0000 0.4000 0.5000 4.5000 0.S521 :3.2000 4.1409 2.4845 9.4546 6.017'\ g,! 

18 4,2881 2.0009 2.2872 8.0000 0.4000 0.5000 4.5000 0.5717 3.2000 4.288'1 2.5729 10.4210 6.G58G 10. 
19 4,4443 2.0926 2.351"7 8.0000 0.4000 0.5000 4.5000 0.5926 3.2000 4.4443 2~.6666 11,5049 ?3El98 11 . 
20 4,6094 2.1902 2.4192 8.0000 0.4000 0.5000 4.5000 0.6146 3.2000 4.6094 2.7656 12,7176 8.2216 12. 
21 4.7835 2.293"7 2.4898 8.0000 0.4000 0.5000 4.5000 0.6378 3.2000 4.7835 2.8701 14.0701 9.1673 '13. 
22 4.9666 2.4032 2.5634 8.0000 0.4000 0.5000 4.5000 0.6622 3.2000 4.9666 2.9800 15,57513 '10.2412 '14. 
23 5,";.586 2.5'186 2.6400 8.0000 0.4000 0.5000 4.5000 0.6878 :3.2000 5.1586 3.095.2 '17,245G 11,4:587 16. 
24 5,3597 2.6402 2.7195 8.0000 0.4000 0,5000 4.5000 0.7146 3.2000 5.3597 3.2'158 19,0973 12.8388 18. 
25 5,5697 2.7(378 2.8019 8.0000 0.4000 0.5000 4.5000 0.7426 3.2000 5.5697 3.3418 21.1422 14.4000 19. 
26 5,7a88 2.9017 2.887"1 8.0000 0.4000 0.5000 4.5000 0.7718 3.2000 5.7888 3.4733 23.4001 16.1656 21, 

27 6.0168 3.0416 2.9752 8.0000 0.4000 0.5000 4.5000 0.8022 3.2000 6.016~_ 1:2:101 ,.J.§.:.881J' '18, 158~~ 

sia 3 I total 

A4) _0,n A4) 
239 "10,35:26 
402 "10,3956 
881 "10,5233 
693 '10,7:397 
837 '11,0466 
335 'Ii ,4481 
206 '11.9515 
481'12,5636 
175 '13,2~345 

323 '14.1518 
975'15,1499 
155'H3,3002 

9~10 "1'7. 621 2 
347 "19,1295 
465 20,8438 
355 22,78Ei4 
0S,10 24,S3806 

,756 27.4552 
~435 30,2:382 
f220 :,2)<~G11 

5235 36,8609 
~587 40.7756 
4401 45,1444 
:)810 50,0'171 
8963 55.4385 0\ 

0\9014 61.4671 
141 68,1540 



Lanjutall tabe14.4 Inersia penampamg gelagar tiap segmen tumpuan A - D 

-- .....-------
No h ct cb B··2tw tf tw b - 2tw lb A1 A2 A3 Inersia 1 Inersia 2 Inersia ~3 

nodal (m) (m) (m) (m) (m) fm) (m) (m) (mA2) (111"'2) ~l~\2L .<mA4) Jm~1L ~:.:U-. 
28 6.2539 3.1877 3.0662 8.0000 OAOOO 0.5000 4.5000 0.8339 :3.2000 6.253B 3.7523 28.6070 20.4062 265531 

29 6.5000 3.3401 3.1599 8.0000 0.4000 0.5000 4.5000 0.8667 3.2000 6.5000 3.9000 31.5954 22.9382 29.2370 

30 6.2539 3.1877 3.0662 8.0000 OAOOO 0.5000 4.5000 0.8339 :3.2000 6.2539 3.7523 28.6070 20.4062 26.;:;531 

31 6.0168 3.0416 2.9752 8.0000 0.4000 0.5000 4.5000 0.8022 3.2000 6.0168 3.6"101 25.881'7 18.1583 24,"1141 

32 5.7888 2.9017 2.88'7'1 8.0000 0.4000 0.5000 4.5000 0.7718 :3.2000 5.7888 3.4733 234001 16.1656 21.9014 

33 5.5697 2.7678 2.8019 8.0000 0.4000 0.5000 4.5000 0.7426 3.2000 5.5697 3.3418 21 1422 14.4000 19,8963 

34 5.3597 2.6402 2.7195 8.0000 0.4000 0,5000 4.5000 0.7146 3.2000 5.3597 3.2158 19 m)7:3 12.S3ElS 18.0810 

35 5.1586 2.5186 2.6400 8.0000 0.4000 0.5000 4.5000 0.6878 3.2000 5.158G 3.0952 172456 11.4587 16.4401 

36 4.9666 2.4032 2.5634 8.0000 0.4000 0.5000 4.5000 0.6622 3.2000 4.966G 2.9800 15.5758 10.2412 14.9587 

37 4.7835 2.2937 2.4898 8.0000 0.4000 0,5000 4.5000 0.6378 3.2000 4.7835 2.8701 14.070'1 9.167:) 13,6235 

38 4.6094 2.1902 2.4192 8.0000 0.4000 0.5000 4.5000 0.6146 3.2000 4.6094 2.7656 12.7'175 8.22 "ll3 12.4220 

39 4.4443 2.0926 2.3517 8.0000 0.4000 0.5000 4.5000 0.5926 3.2000 4.4443 2.6666 11.504~3 "1.3898 11,:'3435 

40 4.2881 2.0009 2.2872 8.0000 0.4000 0.5000 4.5000 0.5717 3.2000 4.288"1 2.5"129 10.4210 6.6S8G 10.3756 
41 4.1409 1.9150 2.2259 8.0000 0.4000 0.5000 4.5000 0.5521 :3.2000 4.1409 2.4845 9. 454E'i 6.017"1 9.5m)0 

42 4.0027 1.8349 2.1678 8.0000 0.4000 0.5000 4.5000 0.5337 :3.2000 4.0027 2.4016 8.::)959 5.4550 8.73S5 
43 3.8734 1.7604 2.1130 8.0000 0.4000 0.5000 4.5000 0.5165 :3.2000 3.8734 2.3240 '7.13342 4.%32 8.0405 
44 3.7530 1.6915 2.0615 8.0000 0.4000 0.5000 4.5000 0.5004 :3.2000 3.7530 2.2518 '7."1613 4.5~:~3;) 7.4347 
45 3.6415 1.6281 2.0134 8.0000 OAOOO 0.5000 4.5000 0.4855 :3.2000 3.6415 2.1849 13,5690 4.1592 6.8930 
46 3.5390 1.5702 1.9688 8.0000 0.4000 0.5000 4.5000 0.4719 3.2000 3.5390 2.1234 6.0505 3.8~~4:3 6.4155 
<:1-7 3./.-455 1.SH7 '1.92713 8.0000 0.4000 0.5000 4.5000 Cl.4594 :3..2000 3.4455 2.0673 5.5989 3.5535 5.9975 
48 3.36013 1.4705 '1.8fIO:) 8.0000 0.4000 0.5000 4.6000 0.4481 3.2000 3.3608 2.0'165 5.2080 3.3114 5.6323 
49 3.285'1 1.4285 ·1.856() 8.0000 OAOOO (U5000 4.6000 Cl.4380 :3.2000 3.285"1 1,9711 4.8721 3.1049 6.3175 
50 3.2'182 1.3915 1.826"1 8.0000 OAOOO 05000 4.5000 Cl.4291 :32000 3.2182 1.9309 45856 2.9299 5.0481 
51 3. "I 00:3 1.3598 1.8005 8.0000 OAOOO 0.5000 4.5000 0.4214 :3.2000 3.1603 1.8~~62 4.3471 2.783'7 4.8206 
52 3.1113 1.33:30 1.7783 8.0000 OAOOO Cl.5000 4.5000 Cl.4148 3.2000 3.1113 1.8668 4:1505 2.664'1 4.6335 
53 3071:3 1.3'112 1.760"1 8.0000 OAOOO 0.5000 4.5000 0.4095 3.2000 3.0713 1.8428 3,9939 2.5690 4.4837 
54 3.040'1 1.2942 1.7459 8.0000 0.4000 0.5000 4.6000 0.4053 3.2000 3.040"1 1.8241 3,8739 2.4965 4.3693 

I total 
~!lA4)_ 

75.5(363 
83.7706 
75.5G63 
.38.1 ~340 

31.467"1 
~55.4385 
50.0'17"1 

45.1444 
40.7"156 
36.8(309 
33.3611 
30.2382 
27.4552 
24.9t106 
22.7!364 
20.8438 
19.1:295 
17.6212 
16.3002 
15.1499 
14.1518 
13.2945 
12.51336 
.11.9515 
.11.4481 
11.0466 
.10.7397 

"
 
01 



Lanjutan tabe14.4 Inersia penampamg gelagar tiap segmen tumpuan A - D 

No h ct cb B - 2tw tf tw b - 2tw tb A1 A2 A3 Inersia 1 Inersia 2 Inersia 3 I total 
Illodal (m) (m) (m) (m) (m) (m) (m) (m) (rr)'\2) (rnfl2) (mfl2) (mA4) (mfl4) (m"4) J.rnfl4 

55 3.0178 1.2821 1.7357 8.0000 0.4000 0.5000 4.5000 0.8339 3.2000 3.0178 1.8107 3,7897 2.4455 3.3664 9.6016 
56 3.0045 1.2749 1.7296 8.0000 0.4000 0.5000 4.5000 0.8667 3.2000 3.0045 1.8027 3,-1400 2.4154 3.2732 9.4286 
57 3.0000 1.2725 1.7275 8.0000 0.4000 0.5000 4.5000 0.8339 3.2000 3.0000 1.8000 :3,7235 2.4053 3.3090 9.4378 
58 3.0045 1.2749 1.7296 8.0000 0.4000 0.5000 4.5000 0.8022 :3.2000 3.0045 1.8027 3.7400 2.4154 3.3752 9.5306 
59 3.0178 1.2821 1.7357 8.0000 0.4000 0.5000 4.5000 0.7718 3.2000 3.0178 1.8107 :3.7897 2.4455 3.4714 9.7066 
60 3.0401 1.2942 1.7459 8.0000 0.4000 0.5000 4.5000 0.7426 3.2000 3.040'1 1.8241 3.13739 2.496S 3.6002 9.9707 
61 3.0713 1.3112 1.7601 8.0000 0.4000 0.5000 4.5000 0.7146 3.2000 3.0713 1.8428 3,9939 2.5690 ~L76~12 '10,3261 
62 3.1113 1.3330 1.7783 8.0000 0.4000 0.5000 4.5000 0.6878 3.2000 3.111:, 1.8668 4:1505 2.664'1 3.9630 '10.T175 
63 3.1603 1.3598 1.8005 8.0000 0.4000 0.5000 4.5000 0.6622 3.2000 3.1603 1.8962 4,3471 2.783"1 4.2030 '11.3:339 
64 3.2182 1.3915 1.8267 8.0000 0.4000 0.5000 4.5000 0.6378 3.2000 3.2182 1.9309 4,S856 2.9299 4.4871 '12,0026 
65 3.2851 1.4285 1.8566 8.0000 0.4000 0.5000 4.5000 0.6146 3.2000 3.285'1 1.9711 4.8721 3.104~:l 4,81a3 '12.7954 
66 3.3608 1.4705 1.8903 8.0000 0.4000 O,SOOO 4.5000 0.5926 3.2000 3.3608 2.0165 5,2080 3.3114 5,2016 '13,7211 
67 3.4455 1.5177 1.9278 8.0000 0.4000 0.5000 4.5000 0.5717 3.2000 3.4455 2.0673 5,5989 3.553!5 5,64~15 '14,7959 
68 3.5390 1.5702 1.9688 8.0000 0.4000 0.5000 4.5000 0.5521 3.2000 3.5390 2.1234 13.0505 3.834:, 6.1475 '16.0323 
69 3,6415 1.6281 2.0134 8.0000 0.4000 0.5000 4.5000 0.5337 3.2000 3.6415 2.1849 6,5690 4.1592 6.7219 '17.4500 
70 3.7530 1.6915 2.0615 8.0000 0.4000 0,5000 4.5000 0.5165 :3.2000 3.7530 2.2518 '7:1613 4.533!5 ?37~-\9 '19.0~387 

71 3.8734 1.7604 2.1130 8.0000 0.4000 0,5000 4.5000 0.5004 3.2000 3.8734 2.3240 '7.13342 4.9632 8.1113 20.9087 
72 4.0027 1.8349 2.1678 8.0000 0.4000 0.5000 4.5000 0.4855 3.2000 4.0027 2.4016 8.!5959 5.4550 8,9428 22.9938 
73 4.1409 1.9150 2.2259 8.0000 0.4000 0.5000 4.5000 0.4719 :3.2000 4.1409 2.4845 9.4546 6.017'\ 9,8778 25.3495 
74 4.2881 2.0009 2.2872 8.0000 0.4000 0.5000 4.5000 0.4594 3.2000 4.288" 2.5729 10.4210 6.6S8l) 10.9282 28.0079 
75 4.4443 2.0926 2.351'1 8.0000 0.4000 0.5000 4,5000 0.44B1 3.2000 4.444:, 2.6666 11.5049 7.3898 1:2,''1052 30.9998 
76 4.f3094 2.H102 2.4192 8.0000 0.4000 0.5000 4.5000 0.4380 3.2000 4.6094 2.7656 '12.7175 8.221(3 1:3.4194 :,4.3586 
77 4.'1835 2.2937 2.4898 8.0000 0.4000 0,5000 4.5000 0.4291 :3.2000 4.7835 2.8701 14.0701 9,1673 14.8875 :38,1249 
78 4,966G 2.4032 2.5634 8.0000 OAOOO 0.5000 L.5000 0.4214 3.2000 4.9666 2.9800 15.57513 10.2412 16.5229 42.3:399 
79 

80 

5.1586 

5.3597 
2.5'186 

2.6402 
2.6400 

2."1195 

8.0000 

8.0000 

OAOOO 

OAOOO 

0.5000 t...5000 

0.5000 4.5000 

0.4148 

0.4095 

3.2000 

3.2000 

5.1["i86 

5.3Ei97 

3.0952 

3.2158 

17.245611.4587 

19.097312.8388 

18.3427 47.0470 

20,3624 52,2985 
Q'\ 
00 

81 5.5697 2.7678 2.8019 8.0000 0.4000 0.5000 4.5000 0.4053 3.?~....5.5697 3.3418 2.1..1422 14.4000 22.602~_~.1447 

--~~.~.--~----



LanjutH.n tabel 4. L Inersia penampamg gelagar tiap segmen tumpuan A - D 

A2--
No h ct cb B - 2tw tf tw b -2tw tb A1 A3 

nodal (m) (m) (m) (m) (m) (m) (m} (m} (mA2) (mA2) (I. . 

82 5.7888 2.9017 2.8871 8.0000 0.4000 0.5000 4.5000 0.7718 3.2000 5.7888 3.4 

83 6.0168 3.0416 2.9752 8.0000 0.4000 0.5000 4.5000 0.8022 3.2000 6.0168 3.6 

84 6.2539 3.1877 3.0662 8.0000 0.4000 0.5000 4.5000 0.8339 3.2000 6.2539 3.7 

85 6.5000 3.3401 3.1599 8.0000 0.4000 0.5000 4.5000 0.8667 3.2000 6.5000 3.9 

86 6.2539 3.1877 3.0662 8.0000 0.4000 0.5000 4.5000 0.8339 3.2000 6.2S39 3.7 

87 6.0168 3.0416 2.9752 8.0000 0.4000 0.5000 4.5000 0.8022 3.2000 6.0168 3.6 

88 5.7888 2.9017 2.887'1 8.0000 0.4000 0.5000 4.5000 0.7718 :3.2000 5.7888 3.4 

89 5.5697 2.7678 2.8019 80000 0.4000 0.5000 4.5000 0.7426 3.2000 5.5697 3.3 

90 5.3597 2.6402 2.7195 8.0000 0.4000 0.5000 4.5000 0.7146 :3.2000 5.3597 3.2 

91 5.1586 2.5186 2.6400 8.0000 0.4000 0.5000 4.5000 0.6878 3.2000 5.1586 3.0 

92 4.9666 2.4032 2.5634 8.0000 0.4000 0.5000 4.5000 0.6622 3.2000 4.9666 2.9 

93 4.7835 2.2937 2.4898 8.0000 0.4000 0.5000 4.5000 0.6378 :3.2000 4.7835 2.8 
94 4.6094 2.1902 2.4192 8.0000 0.4000 0.5000 4.5000 0.6146 3.2000 4.6094 2.7 
95 4.4443 2.0926 2.3517 8.0000 0.4000 0.5000 4.5000 0.5926 :3.2000 4.4443 2.6 

96 4.2881 2.0009 2.2872 8.0000 0.4000 0.5000 4.5000 0.5717 3.2000 4.2881 2.5 

97 4.1409 1.9150 2.2259 8.0000 0.4000 0.5000 4.5000 0.5521 :3.2000 4.1409 2.4 

98 4.0027 1.8349 2.1678 8.0000 0.4000 0.5000 4.5000 0.5337 :3.2000 4.0027 2.4 
99 3.8734 '1.7604 2.1130 8.0C)QO 0.4000 0.5000 4.5000 0.5165 :3.2000 3.87'34 2.3 
'100 3.7530 1.6915 2.0E:11!) 8.0000 0.4000 0.6000 4.S000 0.5004 :3.2000 3.7530 2.2 
'101 3.641S '1.628'1 2.0'134 8.0000 0.4000 0.6000 4.5000 0.4855 :3.2000 3.6415 2.1 

'102 3,5390 '1.5/'02 1.9688 8.OC100 0.4000 0.5000 4. SOOO Cl.4719 :3.2000 3.5~l90 2.1 
103 3.445S I 1.5177 1.9278 8.0000 0.4000 0.5000 4.5000 0.4594 :3.2000 3.4455 2:.0 
'104 3,3608 ' '1.4i'05 1.8903 8.0000 0.4000 0.5000 4.5000 Cl.4481 :3.2000 3.3608 2.0 
105 3.2flS'1 1.4285 1.8566 8.0000 0.4000 0.5000 4.5000 0.43BO :3.2000 3.285'1 1.9 
106 3.2182 1.3915 1.8267 8.0000 0.4000 0.5000 4.5000 0.4291 :3.2000 3.2182 1.9 
107 3.160:3 '1.3598 1.8005 8.0000 0.4000 0.5000 4.5000 0.42'14 :3.2000 3.1603 1.8 
108 3.111:3 1.3330 1.7783 8.0000 0.4000 0.5000 4..5000 0.4148 3.2000 3.11131.8_'--J __ 

- - --- _.._--
Inersia 1 Inersia 2 Inersia 3 I total 

A2.L ~lA4) (rn~-4) _{mA4.L J!.~~l 
72,3 23.400'1 '16.1656 21.\3014 61.46'71 
101 25.8817 '18.1583 24:114"1 68.1540 
523 28.6070 20.4062 26.6531 75.5663 
000 31.5954 22.9382 29.2370 83.7706 
523 28,6070 20.40E52 215.;5531 75,5663 
101 25.8817 '18.1 :583 24:1141 68.1 MO 
733 23.400'1 '16.11556 21.901461.4671 
418 21.1422 '14.4000 19.896a 55.4385 
158 19.0973 '12.8388 18,0810 50.0'171 
952 17.2456 '11.4:587 16.4401 45.1444 
800 15.5758 '10.2412 14.9587 40.7756 
701 14.070'1 9.167:, 13.6235 36.8609 
656 12.7175 8.2216 12.4220 :,3.3611 
666 11.504~3 7.3B98 11.:3435 :,0.2382 
729 10.4210 6.6E.86 10.:,756 27.4552 
845 9.4546 6.017"1 9.5090 24.9806 
016 a.5959 5.4Ei50 8. 7355 22,7864 
240 '7.8342 4.9632 8.0465 20.8438 
518 '7:1613, 4.5335 7.4347 '19.1295 
849 15.6690 4.1592 6.8930 'l7.6212 
234 6.0505 3.8:343 6.4155 16.3002 
673 5.5989 3.553~5 5.9975 '15.1499 
1655.20803.3114.5.6323 '14.1518 
711 4,8721 3.1049 5.3175 "13.2945 
309 4,5856 2.9299 5.0481 '12.5(536 0'1 

v;;962 4.3471 2.7837 4.8206 '11,9515 
668 4:\505 2.664"\ 4.6335 11.4481 

--.,.----- ~-- ----~-



Lanjutan tabe14.4 Inersia penampamg gelagar tiap segmen tumpuan A - D 

cb tb A1 A2 InersiNo B - 2tw tf tw b - 2tw A3h ct 
(rnA(mI\2) (1111\2) (mI\2)(111)nodal (m) (m) (m) (m)1m) (m) fm) 

3.' '109 3.0713 1.3112 1.760"1 8.0000 0.5000 4.5000 004095 3.2000 3.0713004000 1.8428 
3,:110 3.040'1 1.2942 1.7459 8.0000 0.5000 004053004000 4.5000 3.2000 3.040"\ 1.8241 
3,111 3.0178 1.2821 1.7357 8.0000 0.5000004000 4.5000 004024 3.2000 3.0178 1.8107 
3,'112 3.0045 1.2749 1.7296 8.0000 004000 0.5000 4.5000 004006 3.2000 3.0045 1.8027 

113 3.'3.0000 1.2725 1.7275 8.0000 004000 0.5000 4.5000 004000 3.2000 2.9000 1.8000 
'--.,

a 1 Inersia 2 Inersia 3 

iL.~ (1111\1)
39 ; 2.5690 

~1\41_ 
4.48~\7 

39ll'2.496~) 4.36~J3 
97 2.4455 4.28El1 
00 2.4154 4.2402 
35 2.4053-- 4.2239 

I total 

J!!!.~ 
"11.0466 
"10.7:397 
"10.5233 
'I O.3~356 

'10.3526 

~ 

.J 
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4.7 Perhitungan Eksentrisitas Atas Dan Bawah, Kern Atas Dan Bawah, 

lVrodulus Penampang Atas Dan Bawah Tiap Segmen TumllUan A - D 

I B I 

T ~ " Itf72 T
 
~ kt ~ "..... 6t
 

t :. ± §::::::::::: ::::::: +T
k ·garis netral . 
h 

b 
~ " "........... I
 

JL Ch
 

I ·..·Itb/2 1 1 
4.7.1 Eksentrisitas atas dan bawah 

Mengacu pada fonnula (3.17) dan (3.18), maka diperoleh ; 

Eksentrisitas atas No nodal 1 adalah 

Eksentrisitas atas (et) Ct - t£l2
 

= 1,2725 - 0,4/2
 

1,0725 m
 

J:::ksentrisitas bawah No nodal t adalah
 

Bksentrisilas bawah (eb) - Cb - tb/2
 

1,7275 - 0,4/2 

1,5275 m 

Untuk eksentrisitas atas dan bawah sela1tiutnya dapat dilihat pada tabel 4. 5 
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4.7.2 Kern atas dan bawah 

Mengacu pada formula (3.19) dan (3.20), maka diperoleh; 

Kern atas No nodal 1 adalah 

I
Kern atas (k() 

Ac"c b 

10,3526
 

8.1,7275
 

0,7491 m
 

Kern bawah No nodal 1 aclalah
 

r 
Kern bawah (kb) 

Ac.c t 

10,3526 

8.1,2725 

1,0170 m 

Untuk kern atas dan bawa\1 sclanjutnya dapat dilihat pada tabe14. 5 
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4.7.3 Modulus penampang atas dan bawah 

Mengacu pada fonnula (3.21) dan (3.22), maka diperoleh ; 

J\1odulus penampang atas No nodal 1 adalah 

I
Modulus penampang atas (Zl)=
 

Cl
 

10,3526
 

1,2725
 

8,1356 m 3
 

Modulus penampang bawqh No nodal 1 adalah
 

I
Modulus penampang bawqh (Zb) 

Ch 

10,3526 

1,7275 

F 

5,9928 m 3 
" 

Untuk modulus atas dan b~wah selanjutnya dapat dilihat pada tabel4. 5 I 
!

dimana;
 

I - I total (Inersia 1+ Inersia 2 + Inersia 3)
 

Ac = A total (AI + A2 + A3)
 



I 

Tabe14.5 Eksentnsitas atas dan bawah, kern atas dan bawah, modulus penampang atas dan bawah tiap segmen 

tumpuan A - D 

No h tf tb ct cb I total Ac et eb kt kb It Zb 

nodal (m) :m) ,:m) (m) (m) (m"4) (mA2) (m) (m) (m) (m) (m) (rJ]L 
1 3.0000 0.4000 0.4000 1.2725 1.7275 10.3526 8.0000 1.0725 1.5275 0.7491 1.0170 8.1356 5.9928 

2 3.0045 0.4000 0.4006 1.2749 1.7296 10.3956 8.0072 1.0749 1.5293 0.7506 1.0183 8.1541 6.0104 

3 3.0178 0.4000 0.4024 1.2821 1.7357 10.5233 8.0285 1.0821 1.5345 0.7552 1.0223 8.2079 6.0629 

4 3.0401 0.4000 0.4053 1.2942 1.7459 10.7397 8.0642 1.0942 1.5433 0.7628 1.0290 8.2983 6.1514 

5 3.0713 0.4000 0.4095 1.3112 1.7601 11.0466 8.1141 1.1112 1.5554 07735 1.0383 8.4248 6.2761 

6 3.1113 0.4000 04148 1.3330 1.7783 11.4481 8.1781 1.1330 1.5709 07872 1.0501 8.5882 6.4377 

7 3.1603 0.4000 04214 1.3598 1.8005 11.9515 8.2565 1.1598 1.5898 0.8040 1.0645 8.7892 6.6379 
, 8 3.2182 OAOOO 04291 1.3915 1.8267 '12.5636 8.3491 1.1915 1.6122 0.8238 1.0814 9.028B 6.8'778 

9 3.2851 0.4000 04380 1.4285 1.8566 13.2945 8.4562 1.2285 1.6376 0.8468 1.1006 9.3066 7.1607 

10 3.3608 0.4000 04481 1.4705 1.8903 14.1518 8.5773 1.2705 1.6663 0.8728 1.1220 9.6238 7.41365 

11 3.4455 0.4000 0.4594 1.5177 1.9278 15.1499 8.7128 1.3177 1.6981 0.9020 1.1457 9.9821 7.8586 

12 3.5390 0.4000 0.4719 1.5702 1.9688 16.3002 8.8624 1.3702 1.7329 0.9342 1.1713 '10.3810 8.2793 

13 3.6415 0.4000 0.4855 1.6281 2.0134 '17.6212 9.0264 1.4281 1.7707 0.9696 1.1991 '10.8232 8.7520 
14 3.7530 0.4000 0.5004 1.6915 2.0615 19.1295 9.2048 1.4915 1.8113 1.0081 1.2286 11.3092 9.2794 

15 3.8734 OAOOO 0.5165 1.7604 2.1130 20.8438 9.3974 1.5604 1.8548 1.0497 1.2600 11.8404 9.8646 

16 4.0027 OAOOO 0.5337 1.8349 2.1678 22.7864 9.6043 1.6349 1.9010 i 1.0944 1.2930 '12.4183 10.51'13 
17 4.1409 0.4000 0.5521 1.9150 2.2259 24.9806 9.8254 1.7150 1.9499 i 1.1422 1.3277 13.0447 11.2227 
18 4.2881 0.4000 0.5717 2.0009 2.2872 27.4552 10.0610 1.8009 2.0014 1.1931 1.3638 13.7214 12.0038 
19 4.4443 0.4000 0.5926 2.0926 2.3517 30.2382 10.3109 1.8926 2.0554 1.2470 1.4014 '14.4501 12.8580 
20 4.6094 OAOOO 0.6146 2.1902 2.4192 33.3611 10.5750 1.9902 2.1119 1.3040 1.4404 15.2320 13.7901 
21 4.7835 OAOOO 0.6378 2.2937 2.4898 36.8609 10.8536 2.0937 2.1709 1.3640 1.4307 16.0705 14.8048 
22 4.9666 04000 0.6622 2.4032 2.5634 40.7756 11.1466 2.2032 2.2323 1.4271 1.5222 '16.91372 15.9068 
23 5.1586 0.4000 0.6878 2.5186 2.6400 45.1444 11.4538 2.3186 2.2961 1.4930 1.5549 17.9244 17.1002 
24 5.3597 04000 0.7146 2.6402 2.7195 50.0171 11.7755 2.4402 2.3622 1.5619 1.6D88 18.9444 18.3920 
25 5.5697 04000j 07426 2.7678 2.8019 55.4385 12.1115 2.56782.4306 1.6337 1.653820.0298 19.7860 
26 5.7888 040oolo~ill....?.90_!Z..2:.8a71 61.4671 12.46212.70172.50121.70841.699821.183121.2903 

-...l 
+:
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Lanjutan tabel4.5 Eksentrisitas mas dan bawah, kern atas dan bawah, modulus penampang atas dan bawah 

tiap segmen tumpuan A - D 

No h tf tb d cb I total Ac at eb kt kb It Zb 
nodal (m) (m) (m) (11) (rr) (m"4) (mA2) (m) (m) (m) (m) (m) (m) 

27 6.0168 0.4000 08022 3.0416 2.9752 68.1540 12.8269 2.8416 2.5741 1.7859 1.7469 22.4073 22.9074 

28 6.2539 0.4000 08339 3.1877 3.0662 75.5663 13.2062 2.9877 2.6493. 1.8662 1.7950 23.7056 24.6449 

29 6.5000 0.4000 08667 3.3401 3.1599 83.7706 13.6000 3.1401 2.7266 1.9493 1.8441 25.0803 26.5105 

30 6.2539 0.4000 0.8339 3.1877 3.0662 75.5663 13.2062 2.9877 2.6493 1.8662 1.7950 23.7056 24.6449 

31 6.0168 0.400J 0.8022 3.0416 2.9752 68.1540 12.8269 2.8416 2.5741 1.7859 1.'7469 22.4073 22.9074 

32 5.7888 0.4000 0.7718 2.9017 2.8871 61.4671 12.4621 2.7017 2.5012 1.7084 1.6398 21.1831 21.2903 

33 5.5697 0.4000 0.7426 2.7678 2.8019 55.4385 12..1115 2.5678 2.4306 1.6337 1.6538 20.0298 19.7860 

34 5.3597 0.4000 0.7146 2.6402 2.7195 50.0171 11.7755 2.4402 2.3622 1.5619 1.6088 '18.9444 18.3920 

35 5.1586 0.4000 C,6878 2.5186 2.6400 45.1444 11.4538 2.3186 2.2961 1.4930 1.5649 '17.9244 17.1002 

36 4.9666 0.4000 0.6622 2.4032 2.5634 40.7756 11.1466 2.2032 2.2323 1.4271 1.5222 '16.9<372 15.9068 

37 4.7835 0.4000 0.6378 2.2937 2.4898 36.8609 10.8536 2.0937 2.1709 1.3640 1.4807 '16.0705 14.8048 

38 4.6094 0.4000 0.6146 2.1902 2.4'92 33.3611 10.5750 1.9902 2.1119 1.3040 1.4404 '15.2320 13.7901 

39 4.4443 0.4000 0.5926 2.0926 2.3517 30.2382 10.3109 1.8926 2.0554 1.2470 1.4014 14.4501 12.8580 

40 4.2881 0.4000 0.5717 2.0009 2.2872 27.4552 10.0610 1.8009 2.0014 1.1931 1.3638 '13.7214 12.0038 

41 4.1409 0.4000 0.5521 1.9150 2.2259 24.9806 9.8254 1.7150 1.9499 1.1422 1.3277 13.0447 11.L'227 
42 4.0027 0.4000 0.5337 1.8349 2.1678 22.7864 9.6043 1.6349 1.9010 1.0944 1.2930 12.4183 10.5113 

43 3.8734 0.4000 0.5165 1.:604 2.1130 20.8438 9.3974 1.5604 1.8548 1.0497 12600 '11.8404 9.8646 

44 3.7530 0.4000 0.5004 1.6915 2.0615 19.1295 9.2048 1.4915 1.8113 1.0081 1.2286 '11.3092 9.2794 
45 3.6415 0.4000 0.4855 1.6281 2.0134 17.6212 9.0264 1.4281 1.7707 0.9696 1.1991 10.8232 8.7520 

46 3.5390 0.4000 0.4719 1.5702 1.9688 16.3002 8.8624 1.3702 1.7329 0.9342 1.1713 '10.3810 8.2793 

4'7 3.4455 OAOOO C.4594 ~ .5177 1.9278 15.1499 8.7128 '1.31'77 1.6981 0.9020 1.1457 9.9821 7.8586 

48 3.3608 OAOOO C.4481 '~ .4705 1.8903 '14.1518 8.5773 '1.2705 1.6663 0.8728 1.1220 9.6238 7.4865 

49 3.2851 0.4000 C.4380 ~.4285 1.8566 '13.2945 8.4562 '1.2285 1.6376 0.8468 1.1006 9.3066 7.1607 
50 3.2182 0.4000 C.4291 1.3915 -: .8267 12.5636 8.3491 1.1915 1.6122 0.8238 1.C814 9.0288 6.8778 
51 3.1603 0.4000 CA214 1.3598 1.8005 11.9515 8.2565 '1.1598 1.5898 0.8040 1.C645 8.7892 6.6379 
52 3.1113 0.40CO C.4148 '1.3330 ' .7783 11.4481 8.1781 '1.1330 1.5709 0.7872 1.0501 8.5882 6.4377 

-....l 
Vl 
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Lanjutan tabel 4.5 Eksentrisitas atas dan ba\vah, kern atas dan bawah, modulus penampang atas dan bawah 

tiap segmen tumpuan A - D 

at eb kt kb 
(m) (m) (m) ~) 

1.1112 1.55540.7735 1.0383 
1.0942 1.5433-0.7628 1.0290 
1.0821 1.3188 0.6890 0.9328 
1.0749 1.2963 0.6808 0.9236 
1.0725 1.3106 0.6829 0.9271 
'1.0749 1.3285 0.6882 0.9336 
1.0821 1.3498 0.6966 0.9430 
1.0942 1.3746 0.7082 0.9553 
1.1112 1.4028 0.7230 0.9706 
1.1330 1.4344 0.7411 0.9886 
1.1598 1.46940.7624 1.0095 
1.1915 1.5078 0.7870 1.0331 
1.2285 1.5493 0.8'150 1.0592 
1.2705 1.5940 0.8463 1.0879 
1.31'77 1.64200.8809 1.1189 

It Zb 
(m) __(m 

8.4248 6.2761 
8.2983 6.1514 
704890 5.5318 
7.3956 54514 
7.417'1 5.4635 
7.4756 5.5103 
7.5709 5.5923 
7.7041 5.7109 
7.8752 5.8667 
8.0851 6.0606 
8.3350 6.2949 
8.6255 6.5705 
8.9571 6.8917 
9.3310 7.2587 
9.7488 7.6750 

No h 
nodal m) 

53 3.0713 
54 3.0401 
55 3.0178 
56 3.0045 
57 3.0000 
58 3.0045 
59 3.0178 
60 3.0401 
61 3.0713 
62 3.1113 
63 3.1603 
64 3.2182 
65 3.2851 
66 3.3608 
67 3.4455 
68 3.5390 
69 3.64'15 
7'0 3.7530 
7'1 3.8734 
72 4.0027 
"73 4.1409 
"74 4.2881 
75 4.4443 
76 4.6094 
77 4.7835 

L- 78 __ 4.9666. 

tf 
(m) 

004000 
004000 
004000 
0.4000 
004000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
0.4000 
004000 
0.4000 
OAOOO 
OAOOO 
0.4000 
OAOOO 
0.4000 
OAOOO 
OAOOO 
OAOOO 

.•OAOOO.J 

tb 
(m) 

004095 
004053 
0.8339 
0.8667 
0.8339 
0.8022 
0.7718 
0.7426 
0.7146 
0.6878 
0.6622 
0.6378 
0.6146 
0.5926 
0.5717 
0.5521 
0.5337 
0.5'165 
0.5004 
0.4855
0.47'19 
0.4594 

ct 
(m) 

1.3112 
1.2942 
1.2821 
1.2749 
1.2725 
1.2749 
1.2821 
1.2942 
1.3112 
1.3330 
1.3598 
1.3915 
1.4285 
1.4705 
1.5-177 
1.5702 
1.6281 
1.69'15 
1.7604 
1.6349 
1.8150 
2.0009 

OA481· 2.0926 
0.438C,12.1902 
0.4291J2.2937 
OA214 2A032 

cb 
(m) 

1.7601 
1.7459 
1.7357 
1.7296 
1.7275 
1.7296 
1.7357 
1.7459 
1.7601 
1.7783 
1.8005 
1.8267 
1.8566 
1.8903 
1.9278 
1.9688 
2.0134 
2.06'15 
2.1130 
2.1678 
2.2259 
2.2872 
2.3517 
2.4192 
2A898 

_2.5634 

I total Ac 
(m h 4) (mi\2) 

11.0466 8.1141 
10.7397 8.0642 
9.6016 8.0285 
9.4287 8.0072 
9.4382 8.0000 
9.5307 8.0072 
9.7066 8.0285 
9.9706 8.0642 
'\0.3260 8.1141 
10.7775 8.1781 
11.3340 8.2565 
12.0024 8.3491 
12.7952 8.4562 
13.7212 8.5773 
14.7958 8.7128 
16.0322 8.8624 
'17.4500 9.0264 
'19.0687 9.2048 
20.9087 9.3974 
22.9938 9.6043 
25.3495 9.8254 
28.0078 10.0610 
31.0001 10.3109 
34.3582 10,5750 
38.1241 10.8536 

_-'-._____42.3400 11 ..1466 

1.3702 1.69280.9188 1.1521 '\0.2103 8.1431 
1.4281 1.74660.9602 1.1874 '10.7180 8.6669 
'1.4915 1.8033 '1.0049 1.2247 '11.2732 9.2499 
1.5604 1.8628 1.0530 1.2639 '\'1.8772 9.8953 
1.6349 1.92511.1044 1.3048 12.5314 '10.6070 
1.7150 1.9900 '1.1591 1.3473 13.2373 'lL=J884 
1.8009 2.057'5 '1.2171 1.3913 13.9976 '122455 
1.8926 2.127'7 1.2785 1.4367 14.8142 13.1820 
'1.99022.2002 1.3430 1.4834 15.6872 '14.2023 
2.09372.2753 '14108 1.5314 '\6.6212 15.3121 
2.20322.3527 1.4818 1.5806 17.6182 16.5171 

....:J 
0" 



Lanjutan tabel 4.5 Eksentrisitas atas dan bawah, kern atas dan bawah, modulus penampang atas dan ba\vah 

tiap segmen tumpuan A - D 

Zbkb Zteb ktAc atI total cbtf tb ctNo h 
(m) (m)(mI\2)(mI\4) (m) (m)
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(m)(m)(m)nodal (m) (m) (m:J(m) 
17.8204 

80 

18.67931.5558 1.63082.3186 2.432611.453847.04582.64000.4148 251865.1586 C.4000 
19.2314 

81 

1.6822 19.80902.5148.1.63322.440252.2997 11.77552.71955,3597 0.4095 2.64020.4000 
20.7518 

82 

1.7134 1.7345 21.00752.599312.1115 2.56782.8019 58.14450.4053 2.76785.5697 0.4000 
21.1831 21.2903 

83 

1.63982.7017 2.5012 1.708461.4671 12.46212.9017 2.88710.77185.7888 0.4000 
22.9074 

84 

1.7469 22.40732.8416 2.5741 1.785968.1540 12.82692.975208022 3.04166.0168 0.4000 
23.7056 24.6449 

85 

2.6493 1.8662 1.795013.2062 2.987775.56630.8339 3.1977 3.06626.2539 0.4000 
26.5105 

86 

2.7266 1.9493 1.8441 25.080313.6000 3.14013.3401 3.1599 83.77060.4000 C.86676.5000 
1.7950 23.7056 24.6449 

87 
2.6493 1.866275.5663 13.2062 2.98773.06626.2539 0.4000 C.8339 3.1877 

22.9074 

88 

12.8269 2.8416 2.5741 1.7859 1.7469 22.407368.15406.0168 0.4000 C.8022 3.0416 2.9752 
1.6998 21.1831 21.290312.4621 2.7017 2.5012 1.70842.8871 61.46715.7888 0.4000 C.771e. 2.SO17 
1.6538 20.0298 19.7860 

90 

55.4385 12..1115 2.5678 2.4306 1.633789 5.5697 0.4000 0.7426 2.7678 2.8019I 

11.7755 2.3622 1.5619 18.9444 18.3920 
91 

5.3597 0.4000 0.7146 2.E402 2.7195 50.0171 2.4402 1.6088 
2.31865.1586 0.4000 0.6878 25'86 2.6400 45.1444 11.4538 2.2961 1.4930 1.5649 17.9244 17.1002 

92 2.2032 2.2323 1.5222 '16.9672 15.9068 
93 

4.9666 0.4000 0.6622 2.4032 2.5634 40.7756 11.1466 1.4271 
10.8536 16,07054.7835 0.4000 0.6378 2.2937 2.4898 36.8609 2.0937 2.1709 1.3640 1.4807 14.8048 

94 4.6094 0.4000 2.1902 2.4192 33.3611 10.5750 2.11190.6146 1.9902 1.3040 1.4404 15.2320 13.7'901 
95 4.4443 0.4000 0.5926 2.3517 30.2382 10.3109 1.8926 2.0554 1.2470 14.4501 12.8580 
96 

2.0926 1.4014 
4.2881 27.4552 10.06100.4000 0.5717 2.0009 2.2872 1.8009 2.0014 1.1931 1.2638 13.7214 12.0038 

97 24.9806 1,14224.1409 0.4000 0.5521 1.9150 2.2259 9.8254 1.7150 1.9499 1.2277 '13.0447 11.2227 
98 22.78644.0027 0.4000 0.5337 1.8349 2.1678 9.6043 1.6349 1.9010 1.0944 1.2930 10.51'13 
99 

'12.4183 
3.8734 0.4000 0.5165 1.7604 2.1130 20.8438 9.3974 1.5604 1.8548 1.0497 1.2600 '11.8404 9.8646 

100 3.7530 0.4000 0.5004 1.6915 2.0615 19.1295 9.2048 1.4915 1.8113 1.0081 1.2286 11.3092 9.2794 
101 0.4000 ' 0.4855 9.0264 1.4281 1.7707 0.9696 10,8232 8.75203.6415 1.E281 2.0134 17.6212 1.1991 
102 3.5390 16.3002 8.8624 1.3702 1.73290.4000 0.4719 1.S?02 1.9688 0.9342 1.1713 10.3810 8.2793 
103 3.4455 0.4000 0.4594 1.5177 1.9278 15.1499 8.7128 1.31'77 0.9020 9.98211.6981 1.1457 7.8586 

_J..04__~.3608 0.4000.0.4481 1.47 05 1.8903 14.1518 8.5773 1.2705 '1.6663 0.8728 1.1220 9.6238 7.4865'-'-'- 
-...l 
-...1 

,I 
~~-.-.-.-..~.---- -_._-~---------- -.-.~._-~~~~ 



Lanjutan tabel4.5 Eksentrisitas atas dan bawah, kern atas dan bav,mh, modulus penampang atas dan bawah 

tiap segmen tumpuan A - D 

No h tf tb ct cb I total Ac et eb kt kb Zt Zb 
nodal (m) (m) (m) (m) (m) (mA4) (m"'2) (m) (m) (m) (m) (m) (m) 
105 3.2851 OAOOO 0.4380 1A285 1.8566 13.2945 8A562 1.2285 1.6376 0.8468 1.1006 9.3066 7.1607 
106 3.2182 oAooo 0.4291 1.39150 1.8267 12.5636 8.3491 1.1915 1.6122 0.8238 1.0814 9.0288 6.8778 
107 3.1603 OAOOO OA2'4 1.3598 1.8005 11.9515 8.2565 1.1598 1.5898 0.8040 1.0645 8.7892 6.6379 
108 3.1113 OAOOO OA148 1.3330 1.7783 11.4481 8.1781 1.1330 1.5709 0.7872 1.0501 8.5882 6.4377 
109 3.0713 OAOOO 004095 1.3112 1.7601 11.0466 8.1141 1.1112 1.5554,0.7735 1.0383 8.4248 6.2761 
110 3.0401 OAOOO CA053 1.2942 1.7459 10.7397 8.0642 1.0942 1.5433 0.7628 1.0290 8.2983 6.15'14 
111 3.0178 OAOOO CA024 1.2821 1.7357 10.5233 8.0285 '1.0821 1.5345 0.7552 1.0223 8.2079 6.0629 
112 3.0045 OAOOO CAOO6 1.2749 1.7296 10.3956 8.0072 1.0749 1.5293 0.7506 1.0183 8.1541 6.0104 
113 3.0000 OAOOO CAOaO 1.2725 1.7275 10.3526 8.0000 1.0725 1.5275 0.7491 1.0170 8.135?_ 5.9928 

~ 
00 
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4.8 Perhitungan Momen Saat Pelaksanaan Tiap Segmen Tumpuan A - D 

Pada saat pelaksanaan momen yang bekerja diakibatkan oleh beban berat sendiri 

dari gelagar dan voorbouw wagen yaitu alat yang digunakan sebagai tempat 

penyetelan bekisting, pembesian dan pengecoran segmen-segmen jembatan tanpa 

menggunakan perancah. Alat ini terbuat dari rangka baja yang dilengkapi dengan 

roda-roda agar dapat bergerak kedepan/kebelakang, dan ditaksir mcmpunyai berat 

sebesar 40 ton. 

Pada perencanaan gelagar jembatan dalam tugas akhir ini, pelaksanaan pembuatan 

gelagar bentang B - C digunakan alat voorbouw wagen, sedangkan pelaksanaan 

pembuatan gelagar untuk bentang A - B dan C - D menggunakan perancah. Pada saat 

pelaksanaan ge1agar bentang B - C dianggap sebagai batang kantilever dengan 

peninjauan tiap segmen dari tumpuan B atau C. Untuk menghitung momen yang 

terjadi palla tiap segmen (2,5 m) menggunakan program SAP 90. Basil perhitungan 

momen saat pelaksanaan dapat dilihat pada tabel4.6 sebagai berikut ; 
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I 

Tabel 4.6 Momen saat pelaksanaan tiap segmen tumpuan A - D 

No I Momen ~,Momen akibat J Momen 
nodal 

I J~~~k akibat BS Voorbouw wage'1 totai 
I 

i
I I (kNm) I (kNm) I (kNm) 

1 0.0 I 0.00001 0.0000I 0.000~1 
2 2.5 -630.21001 -1000.0000, -1630.2100I 
3 
4 7.5 -5765.62001 -3000.00001 -8765.62001 
5 10.0 -10333.33001 -4000.00001 -14333.3300 

I6 12.5 I -16276.0400 -21276.04001 
7 I

! 
15.0 I -23625.0000 -29625.0000 

8 17.5 -32411 .4600I -7000.0000' -39411.46001 
9 20.0 -42666.67001 -8000.0000 -50666.6700 
10 -54421.8700 -9000.000022.5 -63421.8100 

25.011 -67708.3300 -10000.00001 -77708.3300 
12 27.5 -82557.2900 -11000.0000 -93557.2900 
13 30.0 -99000.0000 -12000.00001-111000.0000 
14 32.5 -117067.7100 -13000.0000 -130067.7100 
15 -136791.670035.0 -14000.0000 -150791.6700 
16 37.5 -158203.1200 -15000.0000 -173203.1200 
17 40.0 -181333.33001 -16000.00001-197333.3300 
18 -206213.540042.5 -17000.0000r -223213.5400 
19 45.0 -232875.0000 -18000.00001-250875.0000 
20 47.5 -261348.9600 -19000.0000 -280348.9600 
21 50.0 -291666.6700 -20000.0000 -311666.6700 
22 -323859.370052.5 -21000.0000 -344859.3700 
23 -357958.330055.0 -22000.00001-379958.3300 
24 -393994.790057.5 -23000.00001-416994.7900 
25 -432000.000060.0 -24000.0000 -456000.0000 
26 -25000.000062.5 -472005.2100 -497005.2100 
27 -514041.670065.0 -26000.0000 -MOO41.6/00 
28 -558140.6200 -27000.000067.5 -585140.6200 
29 -604333.3300 -28000.000070.0 -632333.3300 
30 -558140.630072.5 -27000.0000 -585140.6300 
31 -514041.6700 -26000.000075.0 -540041.6700 
32 -472005.210077.5 -25000.00001-497005.2100 
33 -432000.000080.0 -24000.0000 -456000.0000 
34 -393994.7900 -23000.000082.5 -416994.7900 
35 85.0 -357958.3300 -22000.0000 -379958.3300 
36 -323859.3800 -21000.0000 -344859.3800 
37 

87.5 
-291666.670090.0 -20000.00001-311666.6700 

38 92.5 -261348.9600 -19000.00001-280348.9600 
39 -232875.000095.0 -18000.0000 -250875.0000 
40 -206213.5400 -17000.0000· -223213.5400 97.5 
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Lanjutan tabel 4.6 Mamen saat pelaksanaan tiap segmen tumpuan A - D 

Momen akibat ~ MomenI
nodai (m) i akibat BS 

Momen 
oorbouw wage'1 total 

(kNm (kNm) I (kNm) 
-181333.3300 -16000.0000! -197333.3300i 

i

1,
45 
46 

1

41
42
43 
44

47 
48 

1-158203.13001 -15000.00001-173203.1300' 
1-136791.6700i -14000.00001-150791.6700 
1-117067.71001 -13000.0000,-130067.7100 

-99000.00001 -12000.00001-111000.0000 
-82557.29001 -11000.00001 -93557.2900

! -67708.33001 -10000.00001 -77708.3300I -54421.880""u -9000.00001 -63421.8800 
49 -8000.0000120.0 0 -50666.6700 
50 -32411.4600 -7000.0000122.5 -39411 .4600 
51 -23625.0000125.0 -6000.0000 -29625.0000 

-16276.0400I 52 I 127.5 -5000.0000 -21276.0400 
53 -10333.3300130.0 -4000.0000 -14333.3300 
54 -5765.6300132.5 -3000.0000 -8765.6300 
55 -2541.6700 -2000.0000135.0 -4541.6700 
56 -630.2100 -1000.0000137.5 -1630.21001 

0.0000 0.000057 140.0 0.0000 
58 -630.2100 -1000.0000142.5 -1630.2100 
59 -2541.6700 -2000.0000145.0 -4541.6700 
60 -5765.6200 -3000.0000147.5 -8765.6200 
61 -10333.3300 -4000.0000150.0 -14333.3300 
62 -16276.0400152.5 -5000.0000 -21276.0400 
63 -23625.0000 -6000.0000155.0 -29625.0000 
64 -32411.4600157.5 -7000.0000 -39411.4600 
65 -ROOO.OOOO160.0 -42666.6700 -50666.6700 
66 162.5 -54421.8700 -9000.0000 -63421.8700 
67 -67708.3300 -10000.0000 -77708.3300 
68 

165.0 
-82557.2900 -11000.0000 -93557.2900 

69 
167.5 

-99000.0000 -12000.0000 -111000.0000 
70 

170.0 
-117067.7100 -13000.0000 -130067.7100 

71 
172.5 

-136791.6700175.0 -14000.0000 -150791.6700 
72 -158203.1200 -15000.0000177.5 -173203.1200 
73 -181333.3300 -16000.0000 -197333.3300 
74 

180.0 
-206213.5400 -17000.0000 -223213.5400 

75 
182.5 

-232875.0000 -18000.0000 -250875.0000 
76 

185.0 
-261348.9600 -19000.0000 -280348.9600187.5 
-291666.6700 -20000.0000 -311666.6700 

78 
190.077 

-323859.3700 -21000.0000192.5 -344859.3700 
79 -357958.3300 -22000.0000195.0 -379958.3300 
80 -393994.7900 -230000000197.5 -416994.7900 



82 

Lanjutan tabel 4.6 Momen saat peJaksanaan tiap segmen tumpuan A - D 

I I
 
(m) 

200.0
~:l


L I 202.5 
83 I 205.0
 
84 207.5

I
85 210.0I
 
86 I 212.5
 

I
87 215.0I
88 217.5I
 
89 I 220.0
 
90 222.5
 
91
 225.0
 
92
 227.5
 
93
 230.0
 
94
 232.5
 
95
 235.0 

237.5
 
97
 
96
 

240.0
 
98
 242.5
 
99
 245.0
 
100
 247.5
 
101
 250.0
 
102
 252.5
 
103
 255.0
 
104
 257.5 
-lOG 260.0
 
106
 262.5
 
107
 265.0
 
108
 267.5
 
109
 270.0
 
110
 272.5
 
111
 275.0
 
112
 277.5
 
113
 280.0 

! Momen t f.llomen akibat 1 Momen

I akibat BS lv'oorbouw wage,! total .
 
I (kNm) I (kNm) I (kNm) I
!-432000.0000. 
-472005.21001 

1-514041.67001 
1-558140.62001 
/-604333.3300\ 

-558140.6300 
1-514041.6700 
i -472005.2100 
1-432000.0000 
1-393994.7900 
1-357958.3300 

-323859.3800 
-291666.6700 
-261348.9600 
-232875.0000 
-206213.5400 
-181333.3300 
-158203.1300 
-136791.6700 
-117067.7100 

-99000.0000 
-82557.2900 
-67708.3300 
-54421.8800 
-If2666.6700 
-32411.4600 
-23625.0000 
~ 16276.OlfOO 
-10333.3300 

-5765.6300 
-2541.6700 

-630.2100 
0.0000 

-24000.00001 -456000.0000 
-25000.00001-497005.2100 
-26000.00001-540041.67001 
-27000.0000j -585140.62001 
-28000.00001-632333.33001 
-27000.00001-585140.6300 
-26000.000°1-540041.6700, 
-25000.0000 -497005.21 001 
-24000.0000 -456000.00001 
-23000.0000 -416994.79001 
-22000.0000 -379958.3300' 
-21000.0000 -344859.38001 

-20000.00001 -311666.67001 
-19000.0000 -280348.96001 
-18000.0000 -250875.0000 
-17000.000°1-223213.5400 
-16000.00001 -197333.3300 
-15000.00001-173203.13001 

I ;
-14000.0000! -150791.6700! 
-13000.00001-130067.7100 
-12000.0000 -111000.0000 
-11000.0000! 
-1 0000.0000 

-9000.0000 
-0000.0000 
-7000.0000 
-6000.00001 
-5000.0000 
-4000.0000 
-3000.0000 
-2000.0000 ! 
-1000.00001 

0.00001 

-93557.2900 
-77708.3300 
-63421.8800 
-50666.6700 
-39411.4600 
-29625.0000 
-21276.0400 
-14333.3300 

-8765.6300 
-4541.6700 1 
-1630.21001 

0.0000. 
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{d?;
t -1630.21 

' ~167 

~ -876562 

! f61433333


!~ -2127604
 

r ~ -29625
 

r ~39411.46

[~ -5066667
 

L -63421.87
 

1 \;;: -77708.~
 
I 

~t -111000
 

-130067.71
l 
-150791.67~ ~ 

I
r
I -173203.12
 

r ~ -191333.33
 

-223213.54
 
I cr> -250875
,C'J 

I -280348.98

I -311666.67
I I

C'") -344859.37
 

I~ -379958.33
 

~16994.79I C'J -456000I C'J
 
I
 .-497005.21
! ~ ~ 

-~40041.67'0'" o -585140.62s::g) -632333.33o 
-585140.53z

" -540041.67...'" -497005.21
 

~ -456000
,.. 
-416994.79 

-379958.33 

-344859.37 

-311666.67 

-280348.96 

-250875 

-223213.54 
-197333.33 

-173203.13 

-150791.67 

-130067.71 

-111000 

-93557.29 

-77706.33 

~342f.87 

-50656.67 

-39411.46
 
,I- -29625
 

-21276.04
 

<014333.33
 

-8765.63
 

(1)541.67
 

-1630.21 

0

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 8 0 0 0 8 0 0 8
0 0 0 0 0 0 0 0 0 0 0 0 D D 

0 0 0g 0~ 8 8 8 al 8 8 
~ ~ ~ ":' ~ ~ "'r "'r "? '""? ~ '"~ I';" 

(WN>j) uawow 

I
I
i 

I 
I ~ 

"'Cl 

!::I 
0 

0 
Z 
~ 
co 

"'Cl 
;:::
c:: 
c ~ 

ro 
f:I) 

Cd 
Q) 
0

~ c::; 
rfJ 

s:: 
Q ,...., 
:::::: 
0 

~ 
c:: 
1-0 

.$ = co 
. 
~ 
OlJ
s:: 

"§
;::; 

,.c: 
~ c.;:: 
co;.... 

0 
Ir. 

-.i 
1-0 ro 

..0.s:: 
cd 
0 
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4.9 Perhitungan Momen S.lat Servise Tiap Segmen Tumpuan A - D 

Dalam perhitungan momen saat servise, beban-beban yang diperhitungkan 

diakibatkan oleh berat sendiri gelagar, beban mati, beban hidup. Semngga diperoleh 

momen-momen yaitu momen akibat berat sendiri gelagar, momen akibat beban mati 

dan mamen akibat beban hidup dengan berbagai kombinasi. Adapun kombinasi 

beban hidup dapat dilihat pada gambar sebagm benkut ; 

P = 33,0969 t p = 31,3551 t P = 33,0969t
 

Q = 5,4842 tim ~ ~ Q = 4,6402 tim ~ Q = 5,4842 tim
 I 

i1: 'f f t Ii*it t t t t vi t t if t iii,. t .. if *t . ~ 
ABC D 

I 

I-- 70 m I 140 m I 70 In ----t 
Kombinasi A 

P=33,0969t P=31,3551 t 

Q= 5,4842 tim ~ 1 Q ~ 4,6402 Um
 

f *i f_f j j---y i f i i:f f ffiT__-...

IS: '7\. 6
 
ABC D
 

140m I 70 m ---+
 
I-- 70 m I Kombmasi B
 

p C~ 31,3551 t P = 33,0969 t 

---,--,-......1 Q ~ 4,6402 tim ~ Q~ 5,4842 tim 

LS [ll=tffftrnittpli*rq 
ABC D
 

140 m 70m ---+

I .CI- 70 m KombinaSl . 
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P = 33,0969 t	 P = 33,0969 t 

Q = 5,4842 tim ~	 ~ Q = 5,4842 tim

!liifIll	 ii*tti~
 
ABC	 D 

r-- 70 ill ( 140 m l 70 ill ---t 
Kombinasi D 

P = 33,0969t 

Q~5~ 
ZS :6 

ABC D 

f-- 70 m I 140 m I 70m ---+ 
Kombinasi E 

P=31,3551t 

~ Q = 4,6402 tim 

f::::.....-----L	l!fffffftff~ % 
B 

A	 140 ill I 70m --t 
I-- 70 ill I Kombinasi F 

P = 33,0969 t 

~'42t/m 
b."-----l5.~----------~ 
ABC D 

140m -----,1 70m --tr-- 70 m ---i\---- Kombinasi G 

Dari momen-momen tersebut dihasilkan momen maks dan momen min. Untuk 

menghitung momen yang terjadi pada tiap segmen menggunakan program SAP 90. 

Hasil perhitungan momen saat servise dapat dilihat pada tabel 4.7 



Tabe14.7 :\1omen saat servise tiap mornen tumpuan A·· D 

------------,
om',H1 I Mornen 

I Min 

Nm_)_, 

Maks 

. 

----_.- _._.-
No ,Iarak Momen Momen Momen Akibat Beban HidLlP -- ------

nodal (m; BS Gelagar Beban Mati Posisi A Posisi 3 Posisi C Posisi D Posisi E Posisi F Posisi G 

(kNm) (I<Nm) (kNm) (kNm:' (kNm) (kNm) (kNm) (kNm) (kNm) 

1 0.0 0.0000 0.0000 0.0000 0.)000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 2.5 4909.2100 498.0800 1798.8800 1505.4200 -2665.8300 4758.1800 4464.7100 -2959.2900 293,4600 

3 5.0 8537.1600 845.4100 3254.9300 2668.J100 -5331.6600 9173.5200 8586.5900 -5918.5900 586.:l300 " 

4 7.5 10852.6200 1041.9900 4358.1500 34877700 -7997.4900 13246.0300 12365.6500 -8877.8800 880.3900 ~ 

5 10.0 11824.3200 "1087.8200 5138.5400 39643900 -10663.3200 16975.7200 15801.8600 -11837.1700 1173.13500 : 
i 6 125 11421.0300 982.9000 5556.1000 40987900 -13329.1500 20352.5700 18895.2500 -14796.4700 1467.3200 

7 150 9611.4800 727.2300 5650.8300 3890.0500 -15994.9800 23406.5900 21645.8'100 -17755.7600 1760.7800 

8 17.5 6364.4400 320.8100 5392.7200 3338.4800 -18660.8100 26107.7800 24053.5400 -20715.0500 2054.2400 

9 20.0 1648.6500 -236.3700 4791.7900 2444.0800 -21326.6400 28456.1300 26118.4300 -23674.3500 2347.7000 ; 

10 22.5 -4567.1500 -944.2900 3848.0200 1206.8500 -23992.4700 30481.6600 27840.4900 -26633.6400 2641.1700 ; 

11 25.0 -12314.1900 -1802.9600 2551.4200 -373.1200 -26658.3000 32154.3600 29219.7200 -29592.9300 2934.6300 1 

12 27.5 -21623.7400 -2812.3800 931.9900 -2296.1000 -29324.1300 33484.2200 30256.1300 -32552.2300 3228.0900 

13 30.J -32527.0300 -3972.5500 -1040.2700 -4561.8200 --31989.9600 34471.2500 30949.6900 -35511.5200 3521.5600 

14 32.5 -45055.3300 -5283.4700 -3355.3600 -717C.3800 --34655.7900 35115.4500 31300.4300 -38470.8100 3815.0200 -i 

15 35.J -59239.8700 -6745.'1400 -6013.2800 -10121.7700 -37321.6200 35416.8200 31308.3400 -41430.1100 4108.4BOO " 

16 37,5 ·751'11.9100 -83~j'7 .5600 -9841,4600 -14242·.4100 -39987.4500 34547.9400 3014·5.9900 -44389.4000 4401.9500 -I 

17 40.J ·92702.7'100 -10120.7300 -14012.4700 -'18'707.81!·00 -42653.2800 33336.2200 211640.8100 -47348.6900 4695.4100 -f 

18 42.5 -112043.~3000 -1 /.~034.E)500 -18526.3100 -2351!:·.1 gOO -45319.1100 31'781.6800 26792.8100 -50307.9900 4988.8700 -~ 

19 45.J -'l331€5.~5500 -14099.3200 -2338:~.9800 -2666~·.3·1 00 -47984.9400 2988'DOOO 24601.9600 -53267.2800 5282.3300 -1 ' 

20 47.5 -1561 CO.0900 -16314.7400 -28582.4800 -3415£;2BOO -50650.7700 27644.0900 22068.2900 -56226.5700 5575.8000 -1 ' 

21 50.0 -180878.3900 -18680.9100 '-34124.B100 -39994.0800 -53316.6000 2505'1.0500 19191.7900 -59185,8700 5869.2600 -'f i 

22 52.5 -20752,1 .6800 -21197.8300 -40009.9800 -46172.7000 -55982.4300 22135.1800 15972.4600 -62145.1600 6162.7200 -2( 

23 55.0 -236091.2200 -23865.5000 -46237.9700 -52694.1600 -58648.2600 18866.4800 12410.2900 -65104.4500 6456.1900 -2' 

24 57.5 ,266588.2700 -2Ei683.9300 -52808.8000 -59558.4500 -61314.0900 15254.9400 8505.2900 -68063.7400 6749.6500 -2i 

25 60.0 -298054.0600 -29653.1000 -59722.4600 -66755.5700 ·63979.9200 11300.5800 4257.4600 -71023.0400 7043.1100 -31 

26 62.5 -333519.8600 -32773.0200 -66978.9500 -743155300 -66645.7600 7003.3800 -333.1900 -73982.3300 7336.5800 -3! 

• "~Nm) 

0.0000 

1654-700 

O.DOOO 

2448.0000 

556.0900 3463.9800 

140.6400 3016.7'300 

887.8600 10749700 

766.5000 -2392.5400 

745.3000 -7417,0500 

793,0300 -14029.8000 

878,4100 -22262.0700 

970.2200 -32145,0800 

037.2100 -43710.0800 

048.1000 ··56988.3500 

028.3300 -72011.1000 

223.3500 -88809.6100 

558.1900 -107415.1200 

921.5300 -127858.8700 

487.2200 -150172.1300 

296.4700 -174386.1400 

380.5700 -200532.1500 

770.7400 -228641 .4000 

498.2500 -258745. '1700 

594.3300 -290874.6700 

090.2400 -325061 .'1700 

017,2600 -361335.9400 
00 
0'1406.5800 -399730.2000 

836.3800 -440608.4100 



-----

Lanjutan tabel 4.7 )Jomen saat servise tiap momen tLUnpuan A - D 

No Jal'ar. Memen Memen Momen Akibat Beban Hid~ Momen Momen 

nodal (m) BS Gelagar 

(kNm) 

Beban Mati 

(kNm) 

Posisi A 

(kNm) 

Posisi B 

(kNm) 

Posisi C 

(kNm) 

Posisi D 

(kNm) 

PosisiE 

(kNm) 

Posisi F 

(kNm) 

Posisi G 

(kNm) 

Maks 

(kNm) 

Min 

(kNm) 

27 65.0 -370016.9000 -36043.6900 -74578.2700 -82208.3' 00 -69311.5900 2363.3500 -5266.6900 -76941.6200 7630.C400 -395159.8800 ..488268.9000 

28 67.5 .. 408576.4500 -39465.1100 -82520.4200 -904~.9300 -71977.4200 -2619.5000 -10543.0100 -79900.9200 7923.~OOO -43b696.6400 .. 538485.4900 

29 70.0 -449229.7400 -43037.2800 -90805.4100 -99022.3700 -74643.2500 -7945.1900 -16162.1600 -82860.2100 8216.S700 -480477.8800 -591289.3900 

30 72.5 -403037.0300 -38891.6500 -82438.1200 -90219.7500 -56711.3000 -7945.1900 -15726.8200 -74492.9300 7781.c200 -438292.6900 -532148.4300 

31 75.0 -358938.0700 -34896.7800 -74360.8530 -81707.1400 -59069.3800 -7945.1900 -15291 .4800 -66415.6600 7345.2800 -390483.4400 -475541.9900 

32 77.5 -316901.6100 -31052.6500 -00573.60"'0 -73484.5400 -51717.4600 -7945.1900 -14856.1400 -58628.[,000 6910.9400 -344887.4500 -421438.8000 

33 80.0 -276896.4100 -27359.2800 -59076.3500 -555:1.9500 -44655.5600 -7945.1900 -14420.7900 -51131.1600 6475.6000 -301473.4600 ..369807.6400 

34 

35 

82.5 

85.C 

-238891.2000 

-202854.7400 

-23816.6500 

-20424.7800 

-51869.1200 

-44951.9000 

-579C9.3S00 , 
-50556.82OO i 

-37883.6700 

-31401.7900 

-7945.1900 

-7945.1900 

-1 3985.4500 

-13550.1100 

-43923.9200 

-37006.7000 

6040.2600 

5604.9200 

-260210.2200 

-221066.4700 

..320617.2300 

..273836.3400 

36 875 ..168755.7800 -17183.6500 -38324.6900 ..43494.27 00 -25209.9200 -7945.1900 -13114.7700 -30379.5000 5169.5800 -184010.9800 -229433.7000 

37 90.0 -136563.0700 -14093.2800 -31987.5000 -36721 .7300 -19308.0700 -7945.1900 -12679.4300 -24042.3000 4734.2300 -149012.4900 -187378.0800 

38 92.5 .. 106245.3700 -11153.6500 -25940.3100 -30239.2100 -13696.2300 -7945.1900 -12244.0900 -17995.1200 4298.8900 -116039.7600 .. '1476382300 

39 95.0 -77771.4100 ..8364.7800 -2018314tlO -24046.6900 -8374.4000 -7945.1900 -11808.7400 -12237.9500 3863.5500 -85061.5100 ,,'110182.8800 

40 97.~· -51109.9500 -5726.6500 -14715.9900 ..18144.2000 -3342.5600 ..7945.1900 -11373.4000 ..6770.7900 3428.2100 -56046.5200 -74980.8000 

41 100.J -26229.7400 -3239.2800 -9538.84tl0 -12531.1100 13992200 -7945.1900 -1 0938.0600 ..1593.6500 2992.8700 -28963.5200 -42000.7300 

42 102.5 -3099.5300 -902.6500 -4651.7100 -7209.2300 5851.0100 -7945.1900 -10502.7200 3293.4900 2557.5300 1848.8300 .. 14504.9000 

43 105.J 18311.9300 1283.2200 -54.5900 -2176.1700 10012.7900 -7945.1900 -10067.3800 7890.6100 2122.' BOO 29607.9400 9527.7700 

44 107.5 38035.8600 3318.3500 4252.5200 2565.c800 13884.5600 ..7945.1900 -9632.0400 12197.7100 1686.8400 55238.7900 31722.1900 

45 110.J 56103.5900 5202.7200 8269.6100 7018.1100 17466.3100 -7945.1900 -9196.7000 16214.8100 1251.5000 78772.6200 52109.6100 

46 112.5 72546.3000 6936.3500 11996.7000 11180.£400 20758.0500 -7945.1900 -8761.3500 19941.8900 816.1600 100240.7000 70721.3000 

47 115.0 87395.2600 8519.2200 15433.7700 15052.9500 23759.7800 -7945.1900 -8326.0100 23378.9600 380.8200 119674.2600 8758804700 

48 117.5 100681 .7200 9951.3500 18580.8200 18635.Z500 26471.4900 -7945.1900 -7890.6700 26526.0200 -54.5200 '137159.0900 102687.8800 

49 120.0 112436.9200 11232.7200 21437.8700 219277300 28893.2000 -7945.1900 -7455.3300 29383.0600 .. 489.8600 153052.7000 115724.4500 

50 

51 

122.5 

'125.0 

122692.1300 

131478.5900 

12363.3500 

13343.~~200 

24004.9COO 

26281.9200 

24930.1100 

;U64z.,!·700 

31024.8900 

32866.5700 

-7945.1900 

-7945.1900 

-7019.9900 

··6584.6500 

31950.0900 

34227.1100 

-925.2100 

-1360.5500 

167005.5700 

179048.9200 

'127110.2900 

'136876.6200 
00 
-...l 

52 127.5 '138827.5500 14172.3500 28268.92·00 30064.8200 34418.2300 -7945.1900 ..6149.3000---'-- 36214.1200 -1795.8900 189214.0200 '145054.7100 



.fL 

Lanjutan tabe14.7 !vfomen saat servise tiap momen tumpuan A - D 

-
No Jarak Mornen Mornen Momen Akibat Beban Hidup 

-~ 
Mornen Momen 

nodal (rn) BS Gelagar Beban Mati PosisiA Posisi3 Posisi C Posisi 0 Posisi E Posisi F Posisi G Maks Min 

(kNm) (kNm) (kNm) (kNm) (kNm) (kNm) (kNrn) (kNm) (kNm; (kNm) 
,.-'~_{kN!L-

53 130.3 144770.2600 14850.7200 29965.9200 32197.' 500 35679.8900 -7945.1900 -5713.9600 37911.1200 -2231.2300 197532.1000 151675.7900 

54 132.5 149337.9700 15378.3500 31372.91:)0 34039.4BOO 3'::651.5300 -7945.1900 -5278.6200 39318.1000 -2666.5700 2G4034.4200 156771.1300 

55 135.0 152561.9200 15755.2200 32489.88:)0 35591.7900 37333.1600 -7945.1900 -4843.2800 40435.0700 -3101.9100 208752.2100 160371.9500 

56 137.5 154473.3800 15981.3500 33315.8300 ::'6854.0900 37724.7700 -7945.1900 -4407.9400 41262.0300 -3537.2500 211716.1600 162509.5400 

57 140.0 155103.5900 16056.7200 33853.7800 37826.$700 37826.3800 -7945.1900 -3972.6000 41798.9700 -3972.6000 212959.2800 163215.1200 

58 142.5 154473.3800 15981.3500 33316.8300 37724.1700 38854.0900 -7945.1900 -3537.2600 41262.0300 -4407.9400 211716.7600 162509.5400 

59 145.0 152561.9200 15755.2200 32489.8000 37332.. 1600 35591.7900 -7945.1900 -3101.9100 40435.0700 -4843.2800 208752.2100 160371.9500 

60 147.5 149337.9600 15378.3500 31372.9100 36651.5300 J.t.039.4800 -7945.1900 -2666.5700 39318.1000 -5278.6200 204034.4'100 156'771.1200 

61 150.0 144770.2600 14850.7200 29965.9200 35679.3900 32197.1500 -7945.1900 -2231.2300 37911.1200 -5713.9600 197532.1000 151675,7900 

62 152.5 138827.5500 14172.3500 28268.9300 34418.2300 30064.8200 -7945.1900 -1795.8900 36214.1200 -6149.3000 189214.0200 145054.7100 

63 155.0 131478.5900 13343.2200 26281.9200 32866.5700 27642.4700 -7945.1900 -1360.5500 34227.1100 -6584.6500 179048.9200 136876.6200 

64 1575 122692.1300 12363.3500 24004.9000 310243900 24930.1100 -7945.1900 -925.2100 31950.0900 -7019.;:)900 1670055700 '127110.2900 

65 1600 112436.9200 11232.7200 21437.8700 288932000 :<'1927.7300 -7945.1900 -489.8600 29383.0600 -7455.3300 1~)3052. 7QOO 115724.4500 

66 162.5 100681.7100 9951.3500 18580.82.00 2647' .900 18635.3500 -7945.1900 -54.5200 26526.0200 -7890.6700 137159.0800 102687.8700 

67 1650 87395.2600 8519.2200 15433.7700 23759 r800 15052.9500 -7945.1900 380.8200 23378.9600 -8326.0100 119293.4400 87588.4700 

68 1675 72546.3000 6936.3500 11996.?C'OO 20758.0500 11180.5400 -7945.1900 816.1600 19941.3900 -8761.3500 100240.7000 70721,3000 

69 1700 56103.5900 5202.7200 8269.6100 17466.3100 7018.1100 -7945.1900 1251.5000 16214.8100 -9196,6900 78772.6200 52109.6200 

70 172.5 38035.8800 3318.3500 4252.5200 13884.5500 2565.6800 -7945.1900 1686.8400 121£7.7100 -9632.0400 55238.7800 31722.1900 

71 175.0 18311.9200 1283.2200 -54.5900 10012.7900 -2176.7700 -7945.1900 2122.1800 7890.6000 -10067.3800 29607.9300 9527.7600 

72 177.5 -3099.5400 -902.6500 -4651.7'00 5[;51.1)100 -7209.2400 -7945.1900 2557.5300 3293.4800 -'/0502.7200 1848,8200 ..14504.9100 

73 180,0 ..26229.7500 -3239.2800 -9533.8400 13992200 -' 2531.7100 -7945.1900 2992.8700 -1593.6500 -10938.0600 -28069.8100 ..42000.7400 

74 182,5 ..511C9,9500 -5726.6500 -14715.9900 -3342.c5flOO .' 3144.2000 -7945.1900 3428.2100 -6770.7900 -11373.4000 -53408.3900 ..74980.8000 

75 185.0 ..77771.4100 -8364. i'800 -20183.1400 -837,~Al)OO -2L046.7000 -7945.1900 3863.5500 -12237.9500 -11808.7400 -1l2272.6400 -110182.8900 

76 187.5 -106245.3700 -11153.6500 -25940.3'00 -136962300 -3:J239,2100 -7945.1900 ,4298.8900 -17995.1200 ·12244.0800 -113100.1300 -147638.2300 

77 190.0 -136563.0800 -14093.2800 -31987.5000 -19308.:rrOO -35721.7300 -7945.1900 4734.2300 -24042.3000 -126794300 -1 45922.1 300 -187378.0900 

78 192.5 ·168755.7900 -17183.6500 -38324.6300 -252099200 -43494.2700 -7945.1900 5169.5800 -30379.5000 -131147700 -180769,8600 -229433.7100 

00 
00 



Lanjutan tabe14.7 Momen saat servise tiap momen tumpuan A - D 

-

Momen Akibat Beban Hidup MomenMomenJarakNo 

Posisi 3
 Posisi F Posisi E Posisi D Posisi B , Posisi C Posisi A Beban Mati BS Gelagar nodal (m) 

(kNm2_ (kNm)(kNm)(kNm)(kNm) (kNm)(kNm)(kNm)(kNm) ,~l 
-13550.1100-37005.71005604.9200-7945.1900-50556.8200-31401.790C'-20424.7800 -44951.9000-202854.750079
 195.0 
-'13985.4500-43923.93006040.2600-7945.1900-57909.3800-37883.6700-23816.6500 -51869.1200-238891.200080
 197.5 
-14420.7900-51131.16006475.6000-7945.1900-65551.9500-44655.5600-27359.2800 -59076.3500200,0 -276896.410081
 
-14856.1300-58628.40006910.9400-7945.1900-73464.5400-51717.4600-31052.6500 -66573.6000-316901.6200202.582
 
-15291.4800-7945.1900 7346.2800 -66415.6600-81707.1400-59069.3800-34896.7800 -74360.8500-358938.080083
 205.0 
-15726.3200-74492.9300-7945.1900 7781.6200-90219.7500-66711 3100
 -38891.6500 -82438.1200-403037.040084
 2075
 
-'/6162.16008216.9700 -82860.2200-99022.3700 -7945.1900-74643250C-43037.2800 -90805.4100-449229.750085
 2100
 

7923.5000 -79900.9200 -10543.0000-90443.9300 -2619.5000-71971420C-39465.1100 -82520.420086
 212.5 -408576.4500 

-76941.6300 -5266.SaOO2363.3600 7630.0400-69311.590C -82208.3100-36043.6900 -74578.2700-370016.9100215.087
 
-333.19007336.5800 -73982.33007003.3800-66645.760C -74315.5300-66978.9500-333519.8600 -32773.0200217.588
 

-71023.0400 4257.470011300.5800 7043.1100-63979.930C -66765.5700-29653.1000 -59722.4600-299054.070089
 220.0 
-68063.7500 8505.29006749.6500-59558.4500 15254.9500-61314.100D-26683.9300 -52808.8000222.5 -266588.270090
 
-65104.4500 '12410.29006456..1900
-52694.1600 18866.4800-46237.9800 -58648.270D-236091.2300 -23865.510091
 225.0 

6162.7200 -62145.1600 15972.4600-46172.7000 22135.1800-55982.4400-21197.8300 -40009.9800-207531.680092
 227.5 
'19191.79005869.2600 -59185.8700-39994.0800 25061.0500-53316.6100-180878.3900 -18680.9100 -34124.810093
 230.0 

-56226.5700 22068.29005575.800027644.0900-50650,7800 -34158.2800-28582.4800-16314.7400-1561 CO.1 00094
 232.5 
-53267.2800 24601.970029884.3000 5282.3400-47984-. ;)500 -28665.3100-14099.3200 -23382.9800235.0 -133165.550095
 

-50307.9900 26792.810031781.6800 4988.8700-23515.1800-453'19.1200-12034.6500 -18526.310096
 237.5 -112043.5100 

-47348.6900 286408200
-18707.8800 33336.2300 4695.4100-42653.280C-10120.7300 -1401 :1.4700240.0 -92702.710097
 

-44389.4000 30145.9~10034547.9400 4401.9500-39987,450C -14243.4100-75111.9200 -83575600 -984 '1.4'50098
 242.5 

35416.8200 4108.4800 -41430.1100 313083400
-10121.7700-37321.S20C-59239.8700 -6745.1400 -6013.280099
 245.0 

38'15.0200 -38470.8100 313004300
-7170.3800 3511M500-3355.3600 -34655.790C-45055.3300 -5283.4700100
 247.5 

3521.5600 -355'11.5200 30~149 7000
3447'1.2500-1040.2700 -31989.9b'i:K -4561.8200-3972.5500101
 250.0 -32527.0300 

3228.0900 -32552.2300 :10256 1300
-2296.1000 33484.2200-21623.7'400 -2812.3800 931.9900 -2932<1.130:102
 252.5 

2934.6300 -29592.9300 29219 '1300-26658.300: -373.2100 32154.3600255.0 -12314.2000 -1802.9600 2561.4200103
 

-26633.640030481.6600 2641.17003848.0200 -2399:<'.470Co 1206.8500-4567.1500 -944.2900104
 257.5 27840.4~~_ 

men I
 
aks 

674.6100 

667.5900 

780.0900 

043.3300 

488.5800 

47.0700 

050.0600 

18.0600 

430.5600 

956.3000 

406.5900 

017.2500 

090.2600 

594.3300 

498.2500 

770.7~iOD 

380.5700 

296.4800 

487.2100 

921.5400 

568.1900 

223.3500 

0213.3300 

048.1000 

37.2000 

70.2200 

Momen
 

Min
 

-~~~ 
-273836.3500
 

-320617.2300
 

-369807.6400
 

-42'1438.8100
 

-475542.0000
 

-532148.4400
 

-591289.4000
 

-538485.4900
 

-488268.9100
 

-440608.4100
 

-399730.2100
 

-361335.9500
 

-325061.1900
 

-290874.6700
 

-2~58745.·J 700
 

-228641 ,4100
 

-200532.1500
 

-17<1·386.1500
 

-150172.1300
 

-127858.8800
 

-107415.1200
 

-881309.6100
 

..72011 .1000
 

..56988.3500
 
00 
\C 

..32145.0800 

..43710.0900 



Lanj utan tabel 4 7 Mornen saat servise tiap mornen tumpuan A - D 

_. 
enNo Jara~: Momen Momen Momen Akibat Beban Hidup Mon-

nodal (m) BS Gelagar Beban Mati Posisi A Posisi B Posisi C Posisi D Posisi E Posisl F Posisi G Ma 

(kNm) (kNm) (kNm) (kNt"'1) (~Nm) (kNm) (kNm) (kNm) (kNm) (kNt 

105 260.0 1648.6400 -236.3700 4791.7900 -21326.6400 2444.0800 28466.1400 2347.7000 -23674.3500 26118.4300 29878 

106 262.5 6364.4400 320.8100 5392.7200 -16660.8100 3338.4800 26107.7800 2054.2400 -20715.0500 24052.. 5400 32793 

107 265.0 9611.4800 727.2300 5650.8300 -15994.9800 3890.0500 23406.5900 1760.7800 -17755.7600 21645.8100 33745 

108 267.5 11421.0300 982.9000 5566.1000 -1332£0.1500 4098.7900 20362.5700 1467.3200 -14796,4700 188952500 32766 
109 270.0 11824.3200 1087.8200 5138.54:>0 -1 0663.3200 3964.6900 16975.7200 1173.8500 -11837.1700 15801.6700 29887 
110 272.5 10852.6200 1041.9900 4368.15DO -7997.4900 3487.7700 13246.0400 880.3900 -8877.8800 12365.6500 25140 
111 275.0 8537.1600 845.4100 3254.9300 -5331.0000 2668.0100 9173.5200 586.9300 -5918.5900 8586.6000 '18556 
112 277.5 4909.2100 498.0800 '\798.8800 -2665.·~00 1505.4200 4758.1800 293.4600 -2959.2900 4464.7100 '10165 
113 280.0 0.0000 0.0000 0.0000 0.3000 0.0000 0.0000 0.0000 0.0000 0.0000 0 

Momen 

Min5 

m.L._ ._(k!i.~.t 
.4100 -22262.0800 

.0300 ··14029.8000 

.3000 -7417.0500 

.5000 ·-2392.5400 

.8600 1074.9700 

.6500 3016.7300 

.0900 3463.9800 

.4700 244·8.0000 

.0000 0.0000 

\,CJ 
o 
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4.10 Perhitungan Momen Rencana Tiap Segmen Tumpuan A - D 

.Setelah momen saat pelaksanaan dUJl saat servise didapatkful, kemurfian 

dibandingkan dan dipilih yang terbesar sebagai momen dalam perencanaan 

selanjutnya. Hasil perhitungan momen rencana dapat dilihat pada tabel 4.8 sebagai 

berikut; 
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Tabe! 4.8 Momen rencana tiap segmen tumpuan A - D 

I No Jarak I Momen Momen serviss ! Momen rencana !Inodal (m) Peiaksanaan I Maks i Min I Positip i Negatip I1 (kNm) i (kNm) f (kNm) (kNm) 1 (kNm) 

I
1 0.0 0.00001 o.OOO~1 0.00001 0.000~1 O.OOOO! 
2 2.5 -1630.21001 10165.4700, 2448.0000110165.4700, -1630.21001 
3 5.0 -4541.6700 18556.0900 3463.9800 18556.09001 -4541.6700 

I 4 7.5 I -8765.63001 25140.64001 ':l01" T~ool 2&;;1,106,1nn. -876&;; (:;:':lnnl 

29887. 86001 
~ o. ~ I ~,~. ~~~! 1 ....,.\.J'\J'\J\.JI 

5 10.0 I -1ti333.3000 107ti.9700 29887.86001 -1/1333.3000 
6 1?5 -212760000 32766.5000 -239254001 3276650001 -21/760000 
7 15.0 20"2&;; onnn 33745.30001 -7417.0500 33745.30001 -29625.0000- ...A::: \..I. \.J\.J\.JI 
8 17.5 -39411 .5000 32793.03001 -'14029.8000 32793.03OOf -39411 .5000 
9 20.0 -50666.7000 29878.41001 -22262.0700 29878.4100 -50666.7000 
10 22.5 -63421 .9000 24970.2200 -32145.0800 

1 

24970.2200 -63421.9000 
11 25.0 -77708.3000 18037.2100 -43710.0800 18037.2100 -77708.3000 
12 27.5 -93557.3000 9048.1000 -56988.3500 9048.1000 -93557.30001 
13 30.0 -111000.0000 -2028.3300 -72011.1000 - I_111 nnn onnoII I I\.J\.J\.J. \.J\.J 

14 32.5 -130068.0000 -15223.3500 -88809.6100 - I -130068.0000 
15 35.0 -150792.0000 -30568.1900 -107415.1000 - I -150792.00001 
16 37.5 -173203.0000 -48921.5300 -127858.9000 - I -173203.00001 
17 40.0 -197333.0000 -69487.2200 -150172.1000 - I -197333.00001 
18 42.5 -223214.0000 -92296.4700 -174386.1000 - I -223214.00001 
19 45.0 -250875.0000 -117380.6000 -200532.2000 - 1-250875.00001 
20 47.5 -280349.0000 -144770.7000 -228641.4000 - -280349.0000I 
21 50.0 -311667.0000 -174498.3000 -258745.2000 - -311667.00001 
22 52.5 -344859.0000 -206594.3000 -290874.7000 - -344859.0000· 
23 55.0 -379958.0000 -241090.2000 -325061.2000 - -379958.00001 
24 57.5 -416995.0000 -278017.3000 -361335.9000 - -416995.0000 
25 60.0 -456000.0000 -317406.6000 -399730.2000 - -456000.0000I 
26 G? t=i -4(:)7005.0000 -355836.4000 -440608.4000 497005,00001 
27 65.0 -540042.0000 -395159.9000 -488268.9000 - -540042.0000! 

I
28 67.5 -585141.0000 -436696.6000 -538485.5000 - -58514100001 
29 70.0 -632333.0000 -480477.9000 -591289.4000 - -632333.00001 
30 72.5 -585141.0000 -438202.7000 -fi32148.4000 - 585141.00001 
31 75.0 -540042.0000 -390483.4000 -475542.0000 - -540042.0000I 
32 77.5 -497005.0000 -344887.5000 -421438.8000 - -497005.0000 
33 80.0 -4f'iR000 0000 -:1014735000 -369807.6000 - -456000.0000 
34 82.5 -416995.0000 -260210.2000 -320617.2000 - -416995.0000 
35 85.0 -379958.0000 -221066.5000 -273836.3000 - -379958.0000I 
36 87.5 -344859.0000 -184011.0000 -229433.7000 - -344859.0000 
37 90.0 -311667.0000 -149012.5000 -187378.1000 - -311667.0000, 
38 92.5 -280349.0000 -116039.8000 -147638.2000 - -280349.000°1 
39 95.0 -250875.0000 -85061.5100 -110182.9000 - -250875.00001 
40 97.5 -223214.0000 -56046.5200 -74980.8000 - -223214.00001 
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Lanjutan tabe! 4.8 Momen rencana tiap segmen tumpuan A - D 

r.1omen servise Momen rencana No f Jarak I Moman 
I nodal (m) 1 Pelaksanaan Maks 1 Min Positip Negatip 

(kNm kNm) I (kNm) (kNm) (kNm) 
41 100 0 -197333.0000 -28963.52001/ -42000.7300'1 - ! -197333.0000j

1 . I42 102.5 -173203.0000 1848.8300, -14504.9000 1848.83001-173203.00001 
I 43 1105.0 I -150792.0000 

•...J\.J~o....Ju. I .:JuUI v I I L.L.. I ..:.Juv . v-....JLvU.1 vUUI -,vuuuU.uuuUiI 44 /107.5/ -130068.0000 
45 110.0 -111000.0000 78772.62001 52109.6100 78772.62001 -111000.00001 
46 112.5 -93557.3000 100240.7000· 70721.3000 100240.7000 -93557.30001 
47 115.0 -77708.3000 119674.3000 87588.4700 119674.3000 -77708. 30001 
48 117.5 -63421.9000 137159.1000 102687.8800 137159.1000 -63421.9000I 
49 120.0 -50666.7000 153052.7000 115724.4500 153052.7000 -50666.7000t 
50 122.5 -39411.5000 167005.6000 127110.2900 167005.6000 .-39411.500°1 
51 125.0 -29625.0000 179048.9000 136876.6200 179048.9000 -29625 _0000I 
52 127.5 -21276.0000 189214.00001 145054.7100 189214.00001 -21276.0000i 

I 
53 
54 

130.0 
132.5 

-14333.3000 
-8765.6200 

197532.1000 
204034.4000 

151675.7900 197532.10001 

156771.1300 204034.4000 
-14333. 30001 

-8765.6200\ 
55 135.0 -4541.6700 208752.2000 160371.9500 208752.2000 -4541.6700 
56 137.5 -1630.2100 211716.8000 162509.5400 211716.8000 -1630.21001 
57 140.0 0.0000 212959.3000 163215.1200 212959.3000 O.OOOOi 
58 142.5 -1630.2100 211716.8000 162509.5400 211716.8000 -1630.2100/ 
59 145.0 -4541.6700 208752.2000 160371.9500 208752.2000 -4541.670°1 
60 147.5 -8765.6200 204034.4000 156771.1200 204034.4000 -8765.6200 
61 150.0 -14333.3000 197532.1000 151675.7900 197532.1000 -14333.3000i 
62 152.5 -21276.0000 189214.0000 145054.7100 189214.0000 -21276.00001 
63 1550 -29625.0000 179048.9000 136876.6200 179048.9000 -29625.0000 
64 157.5 -39411.5000 167005.6000 127110.2900 167005.6000 -39411.50001 
65 160.0 -50666.7000 153052.7000 115724.4500 153052.7000 -50666.70001 
66 162.5 -63421.9000 137159.1000 102687.8700 137159.1000 ~3421.90001 

67 1650 -11108.3000 119293.4000 87588.4700 119293.4000 -77700.3000 
68 167.5 -93557.3000 100/407000 70721.3000 100240.7000 -93557.3000 
69 170.0 -111000.0000 78772.6200 ' 52109.6200 78772.6200 -111000.0000 
70 172.5 -130068,0000 FtFt?387800 . 31722.1900 55238.7800 -130068.0000 
71 175.0 -150792.0000 29607.9300 9527.1600 29607.9300 -150792.0000· 
72 177.5 -173203.0000 1848.8200 -14504.9100 1848.8200 -173203.0000 

73 180.0 -197333.0000 -28069.8100 -42000.7400 - -197333.0000 
74 182.5 -223214.0000 -53408.3900 -74980.8000 - -223214.0000 
75 185.0 -250875.0000 -82272.6400 -110182.9000 - -250875.0000 
76 187.5 -280349.0000 -113100.1000 -147638.2000 - -280349.0000 

77 190.0 -311667.0000 -145922.1000 -187378.1000 - -311667.0000 
78 192.5 -344859.0000 :'180769.9000 -229433.7000 - -344859.0000 
79 195.0 -379958.0000 -217674.6000 -273836.4000 - -379958.0000 
80 197.5 -416995.0000 -256667.6000 -320617.2000 - -416995.0000 
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Lanjutan tabel 4.8 i'/Iomen rencana tiap segmen tumpuan A - D 

Momen 1 r.1omsn serviss 1 Momen rencana
 
nodai 1 (m)
 

No IJarak 
Peiaksanaan Maks 1 Min Positip I Negatip I' 

(kNiY1)__~_(kNm) L (kNm) I (kNm) I (kNm) 
. 81 200.0 

I
-456000.00001-297780.10001-369807.6000/ - . -456000.0000 

82 202.5 -497005.00001-341043.30001-421438.8000
1
/ - , -497005.0000 

-540042.00001-386488.60001-475542.0000 - , -540042.0000 

84 1207.5 

83 205.0 
-585141.0000 -434147. 1000I-532148.4000I - i -585141.00001 

85 210.0 -632333.0000 -484050.1000' -591289.40001 - !-632333.0000 
86 212.5 -585141.0000 -440118.1000 -538485.5000 - -585141.0000 
87 215.0 -540042.0000 -398430.6000 -488268.9000/ - -540042.0000 
88 217.5 -497005.0000 -358956.3000' -440608.40001 

- 1-497005.0000l 
89 220.0 -456000.0000 -317406.6000 -395472.7000 - -456000.0000 
90 222.5 -416995.0000 -278017.3000 -361336.0000 - 1-416995.00001 
91 
92 

225.0 
227.5 

-379958.0000/-241090.3000 -325061.2000 
-344859.0000 -206594.3000 -290874.7000 

- -379958.00001 - I -344859.00001 
93 230.0 -311667.0000I -174498.3000 -258745.2000 - . -311667.0000 
94 232.5 -280349.0000 -144770.8000 -228641.4000 - , -280349.00001

1 

95 235.0 -250875.0000 -117380.6000 -200532.2000 - , -250875.0000 
96 237.5 -223214.0000 -92296.4800 -174386.2000 - , -223214.0000/ 
97 240.0 -197333.0000 -69487.2100 -150172.1000 - . -197333.0000 
98 242.5 -173203.0000 -48921.5400 -127858.9000 - • -173203.00001 
99 245.0 -150792.0000 -30568.1900 -107415.1000 - . -150792.00001 

100 247.5 -130068.0000 -15223.3500 -88809.6100 - . -130068.0000 
101 250.0 -111000.0000 -2028.3300 -72011.1000 - -111000.0000 
102 252.5 -93557.3000 9048.1000 -56988.3500 9048.1000 -93557.3000j 
103 255.0 
104 257.5 
105 260.0 
106 262.5 
107 265.0 
108 267.5 
109 270.0 
110 272.5 
111 275.0 
112 277.5 
113 280.0 

-77708.3000 
-63421 ~ooo 

-50666.7000 
-39411.5000 
-29625.0000 
-21276.0000 
-14333.3000 

-8765.6300 
-4541.6700 
-1630.2100 

0.0000 

18037.2000 
24970.2200 
29878.4100 
32793.0300 
33745.3000 
32766.5000 
29887.8600 
25140.6500 
18556.0900 
10165.4700 

0.0000 

-43710.0900 
-32145.0800 
-22262.0800 
-14029.8000 

-7417.0500 
-2392.5400 
1074.9700 
3016.7300 
3463.9800 
2448.0000 

0.0000 

18037.2000 -77708.3000 
24970.2200 -63421.9000 
29878.4100 -S06RR 70()() 
32793.0300 -39411.5000 
33745.3000 -29625.0000 
32766.5000 -21276.0000 
29887.8600 -14333.30001 
25140.6500 -8765.6300i 
18556.0900 -4541.6700/ 
10165.4700 -1630.21001 

0.0000 0.00001 
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4.11 Perhitungan Gaya Prategang Tiap Segmen Tumpuan A - D 

B 

1 k, +mi~~~I~~~~I~~ "1 mTtV2 I T 
e~ ·······k~ 1 ::':":'::::..':':"::jlll'l~~'ne!r'l- t ! 
~	 • Cb I 

I • ~	 • • • •·..t.......·..···..·....······,.... '''I I I
I
, I ..L cb/'" --L 
~ 

4.11.1	 Gaya prategang efektif dan awai pada kabel bawah untuk momen 

rencana positif 

Mengacu pada formula (3.23) dan (3.24), maka diperoleh ; 

Gaya prategang efektifNo nodal 2 adalah 

10165,4700
Gaya prategang efektif (Pe) = .Mr 

e b +k t 1,5275 + 0,7491 

445K,7350 kN 

Gaya prategang awal No nodal 2 adalah 

Pe 4458,7350
Gaya prategang awal (Po) 

0,8	 0,8 

5573,4188 kN 

Untuk gaya prategang efektif dan awal pada kabel bawah untuk. momen 

rencana positifselanjutflya dapat dilihat pada tabel 4.9 
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4.11.2 Gaya prategang efektif dan awai pada kabel atas untuk momen 

rencana negatif 

Mengacu pada fonnula (3.23) dan (3.24), maka diperoleh;
 

Gava nrateQanQ efektifNo nodal 2 adalah
 
of L ~ .......
 

1630,2100 

e
Gaya prategang efektif (Pe) = Mr 

t + k b 1,0725 + 1,0170 

778,8123 kN
 

Gaya prategang awal No nodal 2 adalah
 

Pe 778,8123

Gaya prategang awal (Po) 

(\00,8 v,o 

973,5154 kN 

Untuk gaya prategang efektif dan awal pada Kabel atas untuk momen 

rencana negatif selanjutnya dapat dilihat pada tabel 4.9 



Tabel 4.9 Gaya prategang tiap segmen tumpuan A - D 

__.__._--_.,---,....-.
Momen rencana 

No et eb kt kb Momen maks f<abelbawah Kabel etas . c_,.....:. 

nodal (m) (m) (m) (m) Positif Negatif Pe Po Pe Po 
(kNm) (kNml (kN) (kN) (kN) __J!~.L__ 

1 1.0725 1.5275 0.7491 1.0170 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 1.0749 1.5293 D.7506 1.0183 10165.470C -1630.2100 4458.7350 5573.4188 778.8123 973.5154 

3 1.0821 1.5345 D.7552 1.0223 18556.090C -4541.6700 8104.157'7 10130.'1972 2158.1781 2697.7226 

4 1.0942 1.5433 0.7628 1.0290 25140.64CO -8765.6300 10901.7996 13627.2495 4128.4994 5160.6243 

5 1.1112 1.5554 0.7735 1.0383 29887.86CO -14333.3000 12833.4664 16041.8331 6668.2019 8335.2524 

6 1.1330 1.5709 0.7872 1.0501 32766.50CO -21276.0000 13895.2971 17369.1213 9745.7744 12182.2179 

7 1.1598 1.5898 0.8040 10645 33745.3000 -29625.0000 14096.9588 17621.-1985 13318.7969 16648.4962 

8 1.1915 1.6122 0.8238 1.0814 32793.0300 -39411.5000 13461.8350 16827.2937 17339.7422 2'1674.6777 

9 1.2285 1.6376 0.8468 1.1006 29878.4100 -50666.7000 12026.4088 1502·3.0110 21753.7675 27192.2094 

10 1.2705 1.6663 0.8728 1.1220 24970.2200 -63421.9000 9834.2799 12292.8498 26508.63"11 33135.7889 

11 1.3177 1.6981 0.9020 1.1457 18037.2100 -77708.3000 6937.1216 8671.4021 31545.1409 39431.4261 

12 1.3702 1.7329 0.9342 1.1713 9048.1000 -93557.3000 3392.4862 4240.6078 36811.8434 460'14.8042 

13 1.4281 1.7707 0.9696 1.1991 - -111000.0000 - - 42250.3045 528'12.8806 
14 1.4915 1.8113 1.0081 1.2286 - -130068.0000 - - 47817.3597 59771.6996 
15 1.5604 1.8548 1.0497 1.2600 - -150792.0000 - - 53464.7568 66830.9460 
16 1.6349 1.9010 1.0944 1.2930 - -"173203.0000 - - 59156.0504 73945.0630 
17 1.7150 1.9499 1.1422 1.3277 - -197333.0000 - - 64854.5700 81068.2124 
18 1.8009 2.0014 1.1931 1.3638 - -223214.0000 - - 70532.4359 88165.5449 
19 1.8926 2.0554 1.2470 1.4014 - -250875.0000 - - 76161.2022 95201.5027 

20 1.9902 2.1119 1.3040 1.4404 - -280349.0000 - - 81720.1073 102150.1341 
21 2.0937 2.1709 1.3640 1.4807 - -311667.0000 - - 87194.2144 108992.7680 

I 22 2.2032 2.2323 1.4271 1 5222 .. -344859.0000 - .. 92569.6569 1157'12.0712 

23 2,3186 2.2961 1.4930 1 5649 .. -379958.0000 - - 97839.0627 122298.8284 
24 2.4402 2.3622 1.5619 16088 .. -416995.0000 - .. 102987.1573 128733.9467 
25 2.5678 2.4306 1.6337 16538 - -456000.0000 - .. "108015.9181 135019.8977 

'-C 
'-C 

----~..- .. _" ... -"._. 
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Lanjutan tabe14.9 Gaya prategang tiap segmen tumpuan A· D 

-
Momen rencana 

No Kabel bawah 

nodal 
Momen maks kt kbebet 

Po 
(kNll) 

Negatif PePositif(m)(m) (m) (m) 
(kN)(kNm) (k~ 

..--497005.00001.7084 1.69982.501226 2.7017 -

..--540042.00001.7859 1.746927 2.8416 2.5741 -
-585141.0000-1.8662 1.7950 -28 2.9877 2.6493 -
-632333.0000 -1.9493 -29 3.1401 2.7266 1.8441 -

- --585141.00001.8662 1.795030 2.9877 2.6493 -
---540042.00002.8416 2.5741 1.7859 1.7469 31 

- -- -497005.000032 2.7017 2.5012 1.7084 1.6998 
..--456000.00002.5678 2.4306 1.6337 1.6538 33 

2,3622 -34 2.4402 1.5619 -416995.00001.6088  -
-379958.0000 - -35 2.3186 2.2961 1.4930 1.5649 
-344859.000036 2.2032 2.2323 1.4271 1.5222 - - -

- -37 2.0937 2.1709 1.3640 1.4807 -311667.0000-
..-280349.0000 -38 1.9902 2.1119 1.3040 1.4404 -

--250875,000039 1.8926 2.0554 1.2470 1.4014 - -
- -40 1.8009 2.0014 1.1931 1.3638 -223214.0000 -

41 -197333.0000 - -1.7150 1.9499 1.1422 1.3277 -
771.5288 

43 
42 1.6349 1.9010 1.0944 1.2930 1848.8300 -173203.0000 617.2231 

12742.27061.8548 1.0497 -150792.0000 10193.81651.5604 1.2600 L9607.9400 
-130068.0000 19592.3920 24490.4900 

45 
44 1.4915 1.8113 1.0081 1.2286 5·5238.7900 

1.7707 -111000.0000 28745.9840 35932.4800 
46 

1.4281 0.9696 1.1991 78772.6200 
1.3702 1.7329 0.9342 -93557.3000 37584.1551 46980.1938 

, 47 
1.1713 100240.7000 

'1.3177 1.6981 0.9020 1.1457 -77708.3000 46026.8067 57533.5083 
48 

119674.3000 
1;:-;7159.10001.2705 1.6663 0.8728 1.1220 540·t8.7862-63421.9000 67523.4827 

49 1.2285 1.6376 0.8468 1.1006 153052. '7000 61605.4983-50666.7000 77006.8729 
50 1.1915 1.6122 0.8238 1.0814 167005.6000 -39411.5000 68557.3071 85696.6338 

--'--._~--'-._-

Kabel atas 
-

Pe 
I --p;;-

(kN~ (kN~ 

'112917. 1873 141'146.4842 
117694.67'15 1471'18.3393 
'122345.3280 152931.6599 
126867.5013 158584.3766 
'122345.3280 152931.6599 

'1'17694.6715 147118.3393 
'112917. 1873 141146.4842 
'108015.9181 135019.8977 
"102987. 1573 "128733.9467 
97839. )627 122298.8284 
92569.6569 115712.0712 
87194.2144 108992.7680 
81720. 1073 102150.1:341 
76161.2022 95201.5027 
'70532.4359 88165.5449 
64854.5700 81068.2124 
59156.0504 73945.0630 
53464.7568 66830.9460 

47817.3597 59771.6996 
42250.3045 52812.8806 
36811. 8434 46014.8042 
31545. 1409 39431 .4261 
26508.6311 33135.7889 
21753. 7675 27192.2094 
17339.7422 21674.6777 

'"""'o 
o 

.- -
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Lanjutan tabel 4.9 Gaya prategang tiap set,l1uen tumpuan A· D 

Marnen rencana 

No et eb kt kb Marnen maks Kabel bawah Kabel atas 

nodal (rn) (m) (rn) (m) Positif Negatif Pe Po Pe Po 

(kNm) (kNm) {kN) (kN) .Jk~__ __J!<~.L-
51 1.1598 1.5898 0.8040 1.0645 179048.9000 -29625.0000 74796.9337 93496.1672 13318,7969 16648.4962 

52 1.1330 1.5709 0.7872 1.0501 189214.0000 -21276.0000 80240.0237 100300.0297 9745.7744 12182.2179 

53 1.1112 1.5554 0.7735 1.0383 197532.1000 -14333.3000 84817.7680 106022.2101 6668.2019 8335.2524 

54 1.0942 1.5433 0.7628 1.0290 204034.4000 -8765.6200 88475.9551 110594.9438 4128,4947 5160.6184 

55 1.0821 1.3188 0.6890 0.9328 208752.2000 -4541.6700 103970.6146 129963.2683 2254.0424 2817.5530 

56 1.0749 1.2963 0.6808 0.9236 211716.8000 -1630.2100 107084.5177 133855.6472 815.7168 10'19.6460 

57 1.0725 1.3106 0.6829 0.9271 212959.3000 0.0000 106826.8372 133533.5465 0.0000 0.0000 

58 1.0749 1.3285 0.6882 0.9336 211716.8000 -1630.2100 104981 .8020 131227.2524 -311.6555 10'14.5693 

59 1.0821 1.3498 0.6966 0.9430 208752.2000 -4541.6700 102009.4801 127511.8501 2242.6892 2803.3616 

60 1.0942 1.3746 0.7082 0.9553 204034.4000 -8765.6200 97961.5902 122451.9877 4276.9554 5346.1942 

61 1.1112 1.4028 0.7230 0.9706 197532.1000 -14333.3000 92921.3002 116151.6253 6385.0514 B606.3142 

62 1.1330 1.4344 0.7411 0.9886 189214.0000 -21276.0000 86974.9483 108718.6854 10::>28.2805 12535.3507 

63 1.1598 1.4694 0.7624 1.0095 179048.9000 -29625.0000 80226.2299 100282.7874 13356.4790 17070.5988 

64 1.1915 1.5078 0.7870 1.0331 167005.6000 -39411.5000 72775.6667 90969.5834 1'7716.2186 22145.2733 
65 1.2285 1.5493 0.8150 1.0592 153052.7000 -50666.7000 64734.8898 80918.6123 22147.4407 27684.3008 

66 1.2705 1.5940 0.8463 1.0879 137159.1000 -63421.9000 56205.8353 70257.2942 26891.9182 336'14.8978 

67 1.3177 1.6420 0.8809 1.1189 119293.4000 -7'7708.3000 47284.2364 59105.2955 31892.1038 39865.1297 

68 1.3702 "1.6928 0.9188 1.1521 1Cl0240. 7000 -93557.3000 38382.8687 47978.5859 37092.0588 46365.0735 
69 1.428'1 1.7466 0.9602 '1.1874 78772.6200 -111000.0000 29101.7511 36377.'1889 42439.3041 53049.1302 
70 1.4915 1.8033 1.0049 1.2247 55238.7800 0'130068.0000 19670.5292 24588.1615 47886.0172 59857.5215 
71 1.5604 1.8628 1.0530 1.2639 29607.9300 0'150792.0000 10154.3076 12692.8845 53390.9287 6E)7~38.6609 

72 1.6349 "1.9251 1.1044 1.3048 1848.8200 0'173203.0000 610.2723 762.13404 58918.5971 73648.2464 
73 1.7150 1.9900 1.1591 1.3473 - -19'7333.0000 - - 64439.L1n6 80549.3420 
74 1.8009 2.0575 1.2171 1.3913 - -223214.0000 - - 69924.8167 87406.0209 
75 1.8926 2.1277 1.2785 1.4367 - -250875.0000 - - 75353.6780 94192.0974_--.J ______ 

o-
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Lanjutan tabel4.9 Gaya prategang tiap seg111en tumpuan A· D 

No et eb kt kb 
Momen rencana 

Momen maks Kabel bawah 

nodal (m) (m) (m) (m) Positif Negatif Pe Po 

(kNm) (kNm) (feN) (kN) 

76 1.9902 2.2002 1.3430 1.4834 .. -280349.0000 .. -
77 2.0937 2.2753 1.4108 1.5314 .. -311667.0000 .. -
78 2.2032 2.3527 1.4818 1.5806 .. -344859.0000 - -
79 2.3186 2.4326 1.5558 1.6308 - -379958.0000 - .. 

80 2.4402 2.5148 1.6332 1.6822 - -416995.0000 - .. 

81 2.5678 2.5993 1.7134 1.7345 .. -456000.0000 .. .. 

82 2.7017 2.5012 1.7084 1.6998 .. -497005.0000 .. .. 

83 2.8416 2.5741 1.7859 1.7469 .. -540042.0000 .. -
84 2.9877 2.6493 1.8662 1.7950 .. -585141.0000 .. .. 

85 3.1401 2.7266 1.9493 1.8441 .. -632333.0000 .. .. 

86 2.9877 2.6493 1.8662 1.7950 - -585141.0000 .. .. 

87 2.8416 2.5741 1.7859 1.7469 .. -540042.0000 .. -
88 2.7017 2.5012 1.7084 1.6998 - -497005.0000 .. .. 

89 2.5678 2.4306 1.6337 1.6538 - -456000.0000 .. .. 

90 2.4402 2.3622 1.5619 1.6088 .. -416995.0000 .. .. 

91 2.3186 2.2961 1.4930 1.5649 .. <379958.0000 .. .. 

92 2.2032 2.2323 1.4271 1.5222 .. <344859.0000 .. .. 

93 2.0937 2.1709 1.3640 1.4807 .. -311667.0000 .. .. 

94 1.9902 2.1119 1.3040 1.4404 - -280349.0000 - -

95 1.8926 2.0554 1.2470 1.4014 - -250875.0000 - -
96 1.8009 2.0014 1.1931 1.3638 .. -223214.0000 .. .. 

97 1.7150 1.9499 1.1422 1.3277 .. -'19733~1.000O .. .. 

98 1.6349 1.9010 1.0944 1.2930 .. -'173203.0000 .. .. 

99 1.5604 1.8548 1.0497 1.2600 .. -'150792.0000 - .. 

100 1.4915 1.8113 1.0081 1.2286 .. -'130068.0000 -- .. 

Kabel at85,--
PE~ 

--.JkN) _ 
8070a.4869 
85974.7317 

91140.9165 
96206.5124 

'101153.4543 
'105989.B194 
'112~17.1873 

'117594.67'15 
'122345.2,280 
"12686/'.50'13 
"122346.~\280 

"117594.67'15 

'112917.1873 
"108015.9181 

Po 
_J!\NL. 

'\008135.6086 
107468.4147 

113926.1457 
120258.1405 
126441.8179 
1324137.2742 
141146.4842 
1471'18.3393 
"152931.6599 
158584.3766 
1529:31.6599 
"147"1'18.3393 

141146.4842 
1350'19.8977 

102987.1573 128733.9467 
9'7839.0627 
92569.65f39 
87194.2144 
81720.1073 
7616'1.2022 
705-32.4359 
648-54.5700 
59156.0504 
53464.7568 
47817 .~:l597 

"122298.8:284 
11S7·12.0712 
108992.7680 
102160.1:341 

95201.5027 
88165.5449 
81068.2124 
73945.0630 
66830.9460 
59771.6996 

,.... 
o 
tv 

, =-=0 =-------=--.-- --- -~_.~--~---:----------
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Lanjutan tabe14.9 Gaya prategang tiap segmen tumpuan A ~ D 

Momen rencana 
Kabel bawah Momen maks kt kbet ebNo I<a~~ 

Po PeNegatif PePositif(m)nodal (m) (m) (m) 
(kN)(kN)(kNm)(kNm) ~ 

45396.9163--111000.00001.19910.9696101
 1.4281 1.7707 --
4554.1071 39169.8974-93557.3000 3643.28570.9342 1.1713 9048.1000102
 1.3702 1.7329 

33208.6752-77708.3000 7352.2195 9'190.274318037.20001.6981 0.9020 1.1457103
 1.3177 
27580.7349-63421.9000 10279.6180 12849.52250.8728 1.1220 24970.2200104
 1.2705 1.6663 

-50666.7000 12392.0244 15490.0305 22351.64110.8468 1.1006 29878.4100105
 1.2285 1.6376 
32793.0300 -39411.5000 13667.1793 17083.9741 17581.8612106
 1.1915 1.6122 0.8238 1.0814 

13318.79691.0645 33745.3000 -29625.0000 14096.9588 17621.1985107
 1.1598 1.5898 0.8040 
1.5709 0.7872 -21276.0000 13682.9248 17103.6560 9608.0202108
 1.1330 1.0501 3276E.5000 

-14333.3000 12441.8700 15552.3374 6480.3780109
 1.1112 1.5554 0.7735 1.0383 29887.8600 
-8765.6300 13006.8344110
 1.0942 1.5433 0.7628 1.0290 25140.6500 10405.4675 2·955.2522 

111
 1.0821 0.7552 -4541.6700 :2;)38.63451.5345 1.0223 1855E·.0900 7615.8793 9519.8492 
112
 1.0749 1.5293 0.7506 1.0183 1016E·,4700 -1630.2100 4126.4339 5'158.0424 725.7635 

1.017~)113
 1.0725 1.5275 0.0000 0.0000 0.00000.7491 0.0000 O.009..Qe

tas,----,

Po 

--.l!<N. 
56746.1454 
48962.3718 
415'10.8440 
34475.9187 
27939.5513 
21977.3265 
16648.4962 
120'10.0253 

8'100.4725 
4944.0653 
2548.2932 

907.2044 
0.0000 

,
 

,.... 
o 
w 

'~~----~"-'-' --~-
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4.12	 Perhitungan Baja Prategang Tiap SegmeQ Tumpuan A - D 

T\A" ... "A" frH··.." .]" ('). ':!'I) " .... ; 11 ':l?) , .....1.r<l d;.~",rn.]"'h .,Jlellgacu pa......a. ,-JdIIU a. \....J. Sa.lTIpal \ __ o.J....-. , - ~F"""lV ~ ,; ,•	 ,;n~5.t'''>., .. 

f.~, =	 0.74.f;,.. 0.74.1800 1332 lV.;:ra1- 0. r .' -'. 

n~,.. 0 n.'" r l' r- r, r 
Ips = ,<SL.Ip)', aUllall:::l Iv' U,<s.J.lpu 0,74.1800 1530 MPa
 

maka diperoieh ;
 

t~1S -	 0,82. 1530 125'1,6 Mpa (dipilih) 

4.12.1	 Luas baja prategang 

Kabel bawah 

Mengacu pada fom1ula (3.30), maka dipcrolch ; 

Luas baja prategang (kabel bawah) No nodal 2 adalah 

3 
Pc	 4458,7350.10 = 3553,9096 mm 2 

Aps =	 f = 1254,6 
ps 

Kabel atas
 

Mengacu pada formula (3.30), roaka diperoleh;
 

Luas baja prategang (kabel atas) No nodal 2 adalah 

3 
Pe	 778,8123.10 = 620.7654 mm 2 

Aps =	 -f = 1254,6 . 
ps 

Untuk luas baja prategang sdanjutnya dapai dilihat pada tabel4.10 

__-....-'1/ 
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4.12.2 Jumlah baja pl'ategang 

t-:~bel ba\-vall 

Mengacu pada formula (3.22), dipakai Kabel nK13 dengan data sebagai 

133 mm 2 

3591111m2 

2 buah 

T
 

1
h 

berikut; 

Diameter tiap kawat 

Lmls tiHp kawat 

Luas Kabel (tendon)
 

Jarak as kabe! ke tepi beton (bmin)
 

Jaral<. antar kabel min (amin)
 

Gaya prategang (P)
 

Jumlah Kabel No nodal 2 adalah 

Dengan perletakan kabe1 sebagai berikut ~ 

i3 mm 

"4
1

1t (13i 

27 x 133 

200mm 

275 mm 

4970 kN 

Aps 

Aps(kabel) 

3553,9096 

3591 

0,9897 ~ 

b 

1 0 27K 13 D 
b11···········:1 

H 
a 

1 o 17K13 

180 17K13 

/
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Kabel atas 

Mengacu pada formula (3.22), dipakai kabel 19K!.') dengan data sebagai 

berikut; 

Diameter tiap kawat 

Luas tiap kawat 

Luas Kabel (tendon)
 

Jarak as kabel ke tepi beton (bmin)
 

Jarak antar Kabel min (amin)
 

Gaya prategang (P)
 

Jumlah Kabel No nodal 2 adalah 

13 illli1 

1 
_ 7f (1,,\24 it.J ... J! 

19 x 133 

150mm 

250mm 

3500 kl>J 

Aps 

Aps(kabel) 

620,7654 

2527 

0,+457 ~ 

2133 mm 

2527 mm 2 

1 buah 

Dengan perletakan kabd s~bagai berikut ; 

a
R 

bI 340 19K 13 T4(-119Kn~ 
hD~0"K!l
 
1 

b 

Untukjumlah kabel prategang selanjutnya dapat dilihat pada tabei 4.10 

/
/ 
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Tabel 4.10 Luas baja prategang dan jumlah kabel rencana tiap se/:,lUlen tumpuan A - D 

No Fpy Fps Kabel bawah Kabel etas Kabel bawah Kabel atas Jumlah I<abel 
rencananodal (0,85Fpu) 

,'Mpa) 
(0,82Fpy) Pe 

(Mpa) (kN) 
Aos 

(mm"2) 
Pe 

:kN') 
Aps Pe 

(mm"2) (kN) 
Jumlah Pe 

(k~ 

JL.lmlah 
Bawah ~~tas 

01 1530.0000 1254.6000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0 

2 1530.0000 1254.6000 4458.7350 3553.9096 :78.8123 620.7654 4458.7350 0.9897 778.8123 0.2457 2 1 

3 1530.0000 1254.6000 8104.1577 6459.5550 2158.1781 1720.2121 8104.1577 '1.7988 2158.1781 0.6807 2 2 

4 1530.0000 1254.6000 10901.7996 8689.4625 4'28.4994 3290.6898 10901.7996 2.4198 4'/28.4994 1.3022 4 3 

! 
5 1530.0000 1254.6000 12833.4664 10229.1299 6668.2019 5315.0023 12833.4664 2.8485 6668.2019 2.1033 4 4 

6 1530.0000 '1254.6000 13895.2971 110754799 9745-.7744 7768.0332 13895.2971 3.0842 9745.7744 3.0740 4 5 

7 1530.0000 '1254.6000 14096.9588 11236.2178 13316.7969 10615.9707 14096.9588 3.1290 13318.7969 4.2010 4 6 

8 1530.0000 1254.6000 13461.8350 10729.9817 173397422 13820.9327 13461.8350 2.9880 17339.7422 5.4693 4 7 
9 1530.0000 1254.6000 12026.4088 9585.3511 217537675 17339.2057 12026.4088 2.6694 21753.7675 6.8616 4 8 
10 1S30.0000 1254.6000 9834.2799 7838.5780 265086311 21129.1496 9834.2799 2.1828 26508.6311 8.3614 4 9 

11 1530.0000 '1254.6000 6937.1216 5529.3493 2·1545.1409 25143.5843 6937.1216 1.5398 31545.1409 9.9500 2 10 

12 1530.0000 1254.6000 3392.4862 2704.0381 36811.8434 29341.4980 3392.4862 0.7530 36811.8434 11.6112 2 12 

13 1530.0000 1254.6000 - - 42250.3045 33676.3148 .. - 42250.3045 13.3266 - 14 

14 1530.0000 1254.6000 - .. 47817.3597 38113.6296 .. - 47817.3597 15.0826 - 16 

15 1530.0000 1254.6000 - - 534647568 42614.9823 - - 53464.7568 16.863~3 - 17 

16 1530.0000 1254.6000 - .. 5£156.0504 47151.3234 .. - 59'156.0504 18.6590 .. 19 

17 1530.0000 '1254.6000 - - 64854.5700 51693.4242 - - 64854.~3700 20.4564 - 21 

18 '1530.0000 '1254.6000 - .. 7C532.4359 56219.062E> .. .. 70532.4359 22.2474 .. 23 
19 1530.0000 '1254.6000 I .. - 76161.2022 60705.5653 . - 76'161.2022 24.0228 .. 25 

20 ;1530.0000 1254.6000 - .. 8172C.1073 65136.3839 .. .. 81720.1073 25.7762 .. 26 
21 1530.0000 '1254.6000 - - 87194.2144 69499.6129 .. - 87'/94.2144 27.5028 .. 28 

22 ·1530.0000 1254.6000· .. - 92569.6569 73784.1997 .. - 92569.6569 29.1983 .. 30 
23 1;530.0000 1254.6000 .. .. 97839.0627 77984.268'1 .. - 97839.0627 30.8604 .. 31 
24 ·.1530.0000 1254.6000 i - - 102987.1573 82087.6433 .. - 102987.1573 32.4842 .. 33 

25 

26 

1530.0000 
'1530.0000 

1254.6000 -
1254.6000 -

.. 

-
10€·O15.9181 
112917.1873 

860959016 .
90002.5405 "---=_. -

-
108015.9181 
112917. '1873 

34.0704 

2"5.6164 

.. 

.. 
35 
36 

I 
I 

...... 
o 
-....l 



Lanjutan tabe14.10 Luas baja prategang da::ljumlah kabel rencana tiap segmen tumpuan A - D 

No Fpy Fps Kabel bawah Ka:>el atas Kabel bawah f<abel atas Jumlah kabel 

nodal (O,85Fpu) (O,82Fpy) Pe Aps Pe Aps Pe Jurnlah Pe Jumlah rencana 

(Mpa) (Mpa) (kN) (rrrn"2) (I<N) (mm"2) (kN) (kN) Bawah Atas 

27 1530.0000 1254.6000 - - 117694.67'5 93810.5145 - - 117694.6715 37.1233 - 38 

28 1530.0000 1254.6000 - - 122345.3280 97517.3984 - - 122345.3280 38.5902 . 40 

29 1530.0000 1254.6000 - - 126867.50' 3 101121.8725 - - 126867.5013 40.0166 - 42 

30 1530.0000 1254.6000 - - 122345.3280 97517.3984 - - 122345.3280 38.5902 - 40 

31 1530.0000 1254.6000 - - 117694.67' 5 93810.5145 - - 117694.6715 37.1233 - 38 

32 1530.0000 1254.6000 - - 112917.1873 90002.5405 - - 112917:1873 35.6164 - 36 

33 1530.0000 1254.6000 - - 1080'15.9181 86095.9016 - - 108015.9181 34,0704 - 35 

34 1530.0000 1254.6000 - - 102987.1573 82087.6433 - - 102987.1573 32.4842 - 33 

35 1530.0000 1254.6000 - - 97839.0627 77984.2681 - - 97839.0627 30.8604 - 31 

36 1530.0000 1254.6000 - - 92569.6569 737 84.1997 - - 92569.6569 29.1983 - 30 
37 1530.0000 1254.6000 - - 87194.2144 69499.6129 - - 87'194.2144 27.5028 - 28 
38 1530.0000 1254.6000 - - 81720.1073 65136.3839 - - 81720.1073 25.7762 - 26 

39 1530.0000 '1254.6000 - - 7€161.2022 60705.5653 - - 76161.2022 24.0228 - 25 
40 1530.0000 1254.6000 - - 7C532.4359 56219.0626 - - 70532.4359 22.2474 - 23 
41 1530.0000 '1254.6000 - - 64854.5700 51693.4242 - - 64854.5700 20.4564 - 21 
42 1530.0000 '1254.6000 617.2231 491.9680 5S156.0504 47151.3234 617.2231 0.1370 59'156.0504 18.6590 2 19 
43 1530.0000 1254.6000 10193.8165 8125.1526 52464.7568 42614.9823 10193.8165 1.2626 53464.7568 16.8639 2 17 
44 1530.0000 1254.6000 '19592.3920 15616.4451 47817.3597 38113.6296 19592.3920 3.3488 47817.3597 15.0826 4 16 
45 1530.0000 1254.6000 28745.9840 22912.4693 42250.30L 5 33676.3148 28745.9840 5.3805 42250.3045 13.3266 6 14 
46 1530.0000 1254.6000 37584.155'1 29957.0820 3E811.8434 29341.4980 37584.1551 7.3423 36811.8434 11.6112 8 12 
47 1530.0000 1254.6000 46026.8067 36686.4393 31545.1409 25143.5843 46026.806"7 9.2162 31545.1409 9.9500 10 10 
48 1530.0000 1254.6000 54018.7862 43056.5807 2E508.6:311 21129.1496 5401 a.7&,2 10.9901 26S08,{,311 8.3614 12 9 
49 1530.0000 1254,6000 61605.498:3 49103.6970 21753,7675 -17339.2057 61605.4983 12.674'1 21753.7675 6.8616 14 8 
50 1530,0000 '1254.6000 ~38557.3071 54644.7530 17339.7422 13;320.9327 68557.3071 14.2171 17339.7422 5.4693 16 7 
51 1530.0000 '1254.6000 74796.9337 59618,1522 13318.7969 -101315.9707 74796.9337 "15.6021 13318.7969 4.2010 16 6 

52 153C.0000 '1254.6000 80240.0237 63956.6585 9745.7744 7768.0332 80240.0237 - 16.8103 9745.7744 3.0740 18 5 

,..... 
o 

l 
00 



Lanjutan tabe14.10 Luas baja prategang dan jumlah kabel rel1cana tiap segmen tumpuan A ~ D 

No Fpy Fps Kabelbawah Kabel alas Kabel bawah f<abel alas 

nodal (0,85Fpu) (0,82Fpy) Pe Aps Pe Aps Pe - Perum,ah ,Ju 

(Mpa) (Mpa) (kN) (mm"2) (kN) (mm"2) (kN) (kN) 
53 1530.0000 1254.6000 84817.7680 67605.4264 6668.2019 5315.0023 84817.7680 "17.8264 6668.2019 2 

54 1530.0000 1254.6000 88475.9551 70521.2459 4128.4947 3290.6860 88475.9551 18.6383 4'128.4947 1 

55 1530.0000 1254.6000 103970.6146 82871.5245 2254.0424 1796.6223 103970.6146 22.0776 2254.0424 0 

56 1530.0000 1254.6000 107084.5177 85353.5132 8'15.7168 650.1808 " 07084.5177 22.7687 815.7168 0 

57 1530.0000 1254.6000 106826.8372 85148.1247 0.0000 0.0000 106826.8372 22.7115 0.0000 0 

58 1530.0000 1254.6000 104981.8020 83677.5084 811.6555 646.9436 '104981.8020 22.3020 811.6555 0 

59 1530.0000 1254.6000 102009.4801 81308.3693 2242.6892 1787.5731 102009.4801 21.6423 2242.6892 0 

60 1530.0000 1254.6000 97961.5902 78081.9307 4276.9554 3409.0191 97961.5902 20.7438 4276.9554 1 
61 1530.0000 1254.6000 92921.3002 74064.4829 6885.0514 5487.8458 92921.3002 19.6250 6885.0514 2 

62 1530.0000 1254.6000 86974.9483 69324.8432 10028.2805 7993.2094 86974.9483 18.3052 10028.2805 3 
63 1530.0000 1254.6000 80226.2299 63945.6639 13656.4790 "10885.1259 80226.2299 16.8072 13656.4790 4 
64 152,0.0000 1254.6000 72775.6667 58007.0674 17716.2186 14121.0096 72775.6667 15.1535 17716.2186 5 
65 1520,0000 1254.6000 64734.8898 51598.0311 22147.4407 17652.9896 64734.8898 13.3687 22 "147 .4407 6 
66 1520.0000 1254.6000 56205.8353 44799,8050 26891.9182 21434.6550 56205.8353 11.4756 26891.9182 8 
67 1530.0000 1254.6000 47284.2364 37688.6947 31892.1038 25420.1369 47284.2364 9.4953 2,1892.1038 '10 
68 152·0.0000 1254.6000 38382.8687 30593.7101 37092.0588 29564.8484 38382,8687 7.5196 2·7092.0588 11 
69 152,0.0000 1254.6000 29101.7511 23196.0395 42439.3041 33826.9601 29101.7511 5.4595 42439.3041 13 
70 1530.0000 1254.6000 19670.5292 15678.7256 47886.0172 38168.3542 19670.5292 3.3661 47886.0172 15 
71 152·0.0000 1254.6000 10154.3076 8093.6614 53390.9287 42556.1364 10154.3076 1.2539 53390.9287 16 
72 152·0.0000 1254.6000 610.2723 486.4278 58918.5971 46962.0573 610.2723 0.1355 58918.5971 18 
73 1530.0000 1254.6000 - - 64439.4736 51362.5646 - - 64439.4736 20 
74 1530.0000 1254.6000 - - 69924.8167 55734.7495 - - 69924.8167 22 
75 1530.0000 1254.6000 - - 75353.6780 60061.9146 - - 75353.6780 23 
76 1530.0000 1254.6000 - - 80708.4869 64330.0549 - - 80708.4869 25 
77 1530.0000 1254.6000 - - 85974.7317 68527.6038 ~ - 85974.7317 27 
78 1530.0000 '1254.6000 - - 91140.9165 72645.3981 - - 91140.9165 28. 

Jumiall kabel 
mlahl rencana,-- -

Bawah Atas- --_...-.. -,
1033 20 4 
3022 20 3 
7110 20 2 
2573 20 1 
0000 20 0 
2560 20 1 
7074 20 2 
3490 20 3 
1717 20 4 
1631 18 5 
3075 16 6 
588'1 16 7 
9857 14 8 
4823 12 9 
0594 10 10 
6996 8 12 
3862 6 14 
1042 4 16 
8406 2 1'7 
5841 2 19 
3255 - 21 
0557 - 23 
7681 - 25 

.....457'1 - 26 o 
\.01182 - 28 

7477 - 30 



Lanjutan tabel 4.10 Luas baja prategang dan jmnlah kabel rencana tiap segmen tumpuan A ,- D 

-
No 

nodal 
Fpy 

(0,85Fpu) 
Fps 

(0.82Fpy) 
Kabel bawah 

Pe Aps 
Kabel atas 

Pe Aps 
Kabel bawah-
Pe Jurnlah 

f<abel etas._.- --,
Pe .Jumlah 

(Mpa) iMpa) (kN) (mm"2) (kN) (rnmi\.2) (kr~.L_._ - (kN,-')e-,-_I-:-_..o-::::+_ 
79 1530.0000 1254.6000 - - 96206.5124 76683.0164 - - 96206.5124 30,3455 

80 1530.0000 1254.6000 - - 101153.4543 80626.0595 - - 101'153.4543 31.9058 

81 1530.0000 1254.6000 - - 105989.8194 84480.9656 - - 105989.8194 33.4313 

82 1530.0000 1254.6000 - - 1129'17.1873 90002.5405 - - 11 2917.137~' 35.6164 
83 1530,0000 1254.6000 - - 117694.6715 93810.5145 - - 11 7694.(,715 37,1233 

84 1530.0000 1254.6000 - - 122345.3280 97517.3984 - - 122345.3280 38.5902 

85 1530.0000 '1254.6000 - - 126867.5013 101121.8725 - - 126867.5J1340.0166 
86 1530.0000 1254.6000 - - 122345.3280 97517.3984 - - 122345.3280 38.5902 
87 1530.0000 1254.6000 - - 117694.6715 93810.5145 - - 11 7694.671537.1233 
88 1530.0000 1254.6000 - - 112917.1873 90002.5405 - - 11 2917.187335.6164 
89 1530.0000 1254.6000 - - 108015.9181 86095.9016 - - 108015.~~181 34.0704 
90 1530.0000 1254.6000 - - 102987.1573 82087.6433 - - 102987.1573 32.4842 
91 1530.0000 1254.6000 - - 97839.0627 77984.2681 - - 97839.0627 30,8604 
92 1530.0000 1254.6000 - - 92569.6569 73784.1997 - - 92569.6569 29.1983 
93 152·0.0000 1254.6000 - - 87194.2144 69499.6129 - . S7'194.214427.5028 
94 1530.0000 1254.6000 - - 81720.1073 65136.3839 - - 81720:1073 25.7762 
95 1530.0000 1254.6000 - - 76161.2022 60705.5653 - - 76'161.2022 24,0228 
96 1530.0000 1254.6000 - - 70532.4359 56219.0626 - - 70532.4259 22.2474 
97 1530.0000 1254.6000 - - 64854.5700 51693.4242 - - 64854.t5700 20.4564 
98 1530.0000 1254.6000 - - 59156.0504 47151.3234 - - 59'156.0504 18.6590 
99 r 1530.0000 1254.6000 - - 53464.7568 42614.9823 - - 53464.7568 16,8639 
100 1530.0000 1254.6000 - - 478'17.3597 38113,6296 - - 47817.3597 ·15.0f.l26 
10'1 .-1530,0000 1254.6000 - - 45396.9163 36184,3745 - - 45396.9163 '14.319'1 
102 1530.0000 1254,6000 3643.2857 2903.9421 39169.8974 31221.0245 364~1.2857 0.8087 39169,8974 12.3550 
103 1530.0000 
104 1530.0000 

1254,6000 
1254.6000 

7352.2195 5860,2100 33208.6752 
10279.6180 8193.5422 27580,7349__'--__._1.-._-_. 

26469.5323 7352.2195 
21983.6879 10279.6180-_..... 

1.6319 3 
2.2817 2-_ ...._.7

3208.6752 10.4747 
580.7349 8.6995 

,Raw.~LC\t'?l'. 

,---
Jumlah kabel 

rencana 

31 
33 
35 I ! 

36 
38 
40 
42 
40 
38 
36 
35 
33 
31 
30 
28 
26 
25 
23 
21 
19 
1'7 
16 

2 
14 

12 I ,.... ,.... 
2 10 0 

4 9 

_._~_. ~c __ ~_,__ • 
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Lanjutan tabel 4,10 Luas baja prategang dan jumlah kabel rencana tiap segmen tumpuan A - D 

No Fpy Fps Kabel bawah Kabel atas Kabel bawah 
nodal (O,85Fpu) (O,82Fpy) Pe Aps Pe Aps Pe .Iumlah 

(Mpa) (Mpa) (kN) (mmi\2) (kN) (rnm i\2) (kN) 
105 1530.0000 '1254.6000 12392.0244 9877.2712 22351.6411 "/7815.7509 12392.0244 2.7506 
106 1530.0000 1254.6000 13667.1793 10893.6548 17581.8612 "14013.9177 13667.1793 3.0336 
107 1530.0000 1254.6000 14096.9588 11236.2178 123"18.7969 "10615.9707 14096.9588 3.1290 
108 1530.0000 '1254.6000 13682.9248 10906.2050 9608.0202 7658.2339 13682.9248 3.0371 
109 1530.0000 1254.6000 '12441.8700 9917.0014 6480.3780 5165.294"1 12441.8700 2.7616 
110 15300000 1254.6000 104054675 8293.8526 3955.2522 3152.6002 10405.46'75 2.3096 
11 '1 1530.0000 1254.6000 7615.8793 6070.3645 2038.6345 1624.9279 7615.87'93 1.6904 
112 1530.0000 1254.6000 4126.4339 3289.0434 725.7635 578.4820 4126.4339 0.9"'59 
113 1530.0000 1254.6000 0.0000 0.0000 0.0000 0.0000 __-9.00001-..0.000.Q, 

Kabel etas Jumlah kabel ._-
Pe Jumlah rencan~-J 

-I-
(k~__.__._ .B~~tl At~., 
35,1.(,411 7 0502 4 8 
581.8612 5.545? 4 7 
315.7969 4.2010 4 E; 
605.0202 3.030(3 4 5 
48('.3780 2.0440 4 4 
95S.2522 1.2476 4 ~:> 

038.6345 0.6430 2 2 
725.7635 0.2289 2 1 

. 0.0000 0.0000 0 a._-- --- .._- --, 

>-'
,..", 
>-' 
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4.13 Perhitungan Tegangan AWbat .Momen Tiap Segmen Tumpuan A - D 

4.13.1	 Saat trasfer akibat mom~n saat pelaksanaan 

Mengacu pada formula (3.33) dan (3.34), maka diperoleh ; 

Tegangan pada serat atas dan bawah untuk No nodal 2. adalah 

6 
M. 1630,2100.10 = + 0_1999 Mpa

fatas	 = Z'P ~ -81541~ , 
t , 

6
l\1 tp _ 1630,2100.10 __ 0,2712 Mpa


fbawah = -Z - 60104.109
 
b , 

Untuk tegangan selanjutnya dapat dilihat pada tabe14.11 

4.13.2	 Saat trasfer akibat momen saat servise 

Mengacu pada fonnula (3.35) dan (3.36), maka diperoleh ; 

Tegangan pada serat atas dan bawah untuk No nodal 2 adalah 

M o .- -- 4909,2100.1~ = _0,6021 Mpafatas '
- -81541.109

Zt , 

M _	 
(\ 

o 4909)100./0_ = + 0,8168 Mpafbawah= Zh 
60104.109 , 

Untuk tegangan selanjutnya dapat dilihat pada tabel -1.11 



Tabe] 4.11 Tegangan saat transfer akibat momen saat pelaksanaan dan senrise tiap segrnen tumpuan A .. D 

No Jarak 
Saat 

pelaksanaan 
Saat 

servise 

I 

-. 
nodal 

>---.. 

(m) Momen 
(kNm) 

Momen 
(kNni_._ 

A 
I 0.0 0.0000 O.OJOO 

r,
" 2.5 .. '1630.2100 4909.2100 
3 5.0 --4541.6700 8537.1600 
4 7.5 ..8765.6300 10852.6200 
c· 
~ 10.0 ·-14333.3300 1'1824.3200 

6 '12.5 -21276.0400 11421.0300 
7 15.0 -29625.0000 96'11.4800 

8 17.5 -39411 .4600 6364.4400 

9 20.0 -506E6.6700 '1648.6500 

10 22.5 -6342'1.8700 -4567.1500 
11 25.0 -777C'8.3300 -123'14.1900 
12 27.5 -93557.2900 -2'1623.7400 
13 30.0 -11 '1000.0000 -32527.C300 1 
14 32.5 -130067.7100 -450S5.3300 1 

15 35.0 -150791.6700 -59239.8700 'I 
16 37.5 -173203.1300 -75111 .s100 1 
17 40.0 -197333.3300 -92702.7100 1 
18 42.5 -223213.5400 -112043.~000 1 
19 45.0 -250875.0000 -133165.5500 1 

20 47.5 -2803L 8.9600 -156100.C900 
21 50.0 -311666.6700 -180878.2900 1 
22 52.5 . -344859.3700 -207531.E:SOO 1 
23 55.0 -379958.3300 -236091.2200 '1 
24 57.6 -41 ~3994. 7900 -26G588.~700 '1 
25 

L-..._ 
60.0__M ___--.J --456000.0000L-__.....________. -299054.(,600_________::..::.J ",-1.-

m
Zt
 

A 3)
 

8:1356 
8.154-1 
8.20hl 
8.2983 
8.424B 
8.5882 
8.7892 
9.02813 
9.3066 
9.6238 
9.9821 

0.38-1 

0.8232 
.3092 
.8404 
.4183 

3.0447 
3.7214 
l.4S0'1 
5.232 

6.0705 
6.9672 

.9244 

.9444 

.0298 

,.._-----------------,--,.._...-_..._......_------
Tegangan Tegangan 

Zb _J~§.§!_E~?Ja's::~~§.!:!.._....__~~~§.t..?~!~~_._. 
(mA3) 

5.99:28 
6.0104 
6.0629 
6.'1514 
6.2761 
6.4377 
6.63'79 
6.8778 
'7.1607 
1.4865 
7.8586 

a.2793 
8.752 

9.2794 
9.8646 

10.5113 
1'1.2227 
12.0038 

'12.858 

13.7901 
14.8048 
15.9068 
17:1002 

'18.392 
'19.786 

f atas 

.__Q~J~~L_ 
0.0000 
0.'1999 
05533 
'U)56~3 

1.7012, 
2.4774 
3.3706 
4.3651 
5.4442 
6.5901 
'7'.7848 

9.0124 
10.2557 
11.5011 
12.7354 
13.9474 
15:1275 
16.2675 
17.3615, 

18.405::1 
19.3937 
20.3251 
21:1978 
22.0115 
22."7661 

f bawah f atas f bawah 

(_~.eaL_ J_I~e§.L. jMf?_~_) . 
O.DODO O.D)OO 

-0.2712 -O.[3J21 
-0.'1491 -1.0401 
-1.4250 -1.3J78 
-2.2831.::: -1.4035, 
·-3.3049 -13299 
..-4.4630 --1.0936 
-5./302 -0.7049 
-7.075/'-0'1771 
-8.4715 0,4746 
..·9.13883 1.2336 

-11.3001 2.0830 
-12.f3828 3.005::, 
-14.0168 3.~;840 

-15.2861 5.C032 
-16.4778 Ei.C485 
-175834 7:1065 
-18.5952 8:1656 

O.OOQ[} 
0.S16a 
-, 408'1 
1.7643 
1.8B40 
'1.7741 
'14'<180 
0.9254 
0.2302 

-0.610'1 
..-1.5E:i70 

··2.6118 
..3.7165 
-4.S554 
-6.0053 
-7.1458 
-8.2603 
··9.3~~40 

-19.5112 9.:2155 -10.3566 

-203297 10.:2482 -11.3197 
-21 0517 11.2553 ·-12.217G 
-216800 '12.2313 ·-13.0467 
-22.2195 13.1715 -13.8063 ....... 

....... 
-22.1:3726 14.072'1 ..·14.4848 VJ 

-23.04El6 '1-4.9305 ·-15.1'144 



Lanjutan tabel 4./1 'regangan saat transfer akibat momen saat pe/aksanaan dan servise tiap segmen aum]Juan A - D 

No Jarak 
Saat 

pelaksanaan 

Sa3t 
sep:ise zt 

(m"'3) 

L 

(rr 

-
nodal (m) Momen 

(kNm) 
Mcmen 
(kl\m) 

26 62.5 -497005.2100 -333519.8600 21.183'1 21. 

27 65.0 -540041.6700 -370016.9000 22.4073 22. 

28 67.5 -585140.630C -40B576.4500 23.7056 24. 

29 70.0 -632333. 330C -449229. 7 400 25.0803 26. 

30 72.5 -585140.620C -403037.0300 23.705£3 24. 
31 75.0 -540041.6700 -358938.0700 22.4073 22. 

32 77.5 -497005.2100 -316901.6100 21.183'1 21. 

33 80.0 -456000.0000 -276896.4100 20.0298 1! 
34 82.5 -416994.7900 -238891.2000 18.9444 11 

35 85.0 -379958.3300 -202854.7400 17.9244 17. 

36 87.5 -344859.3700 -168755.7800 16.9672 15. 
37 90.0 -311666.6700 -136563.0700 16.0705 14. 
38 92.5 -280348.9600 -106245.3700 15.232 13. 
39 95.0 -250875.0000 -77771.4100 14.450'1 1; 

40 97.5 -223213.5400 -5'1109.:3500 13.7214 12. 
41 100.0 -197333.3300 -26229.7400 13.0447 1'1. 
42 102.5 -173203.1200 -3099.5300 12.4183 10. 
43 105.0 -150791.6700 18311.3300 11.8404 9. 
44 107.5 -130067.7100 38035·.3800 11.3092 9. 
45 110.0 -111000.0000 561%.5900 10.8232 1 
4r:, 112.5 ·93551' .2900 1'2546.3000 10.38'1 8. 
47 115.0 ' -77708.3300 8l335.2600 9.982'1 7. 
4B 1'17'.5 ,-6342 'I. 8700 '100691.7200 9,62313 7. 
49 '120.0 -50666.6700 112436.9200 9.306(? 7, 
50 122.5 ...._---_....,. -:39411.4600 _......_-_..,.__.._- ._1226~lJ..?.9.9. 9,02813 _........._...._...._...... 6. 

b 
"'3) 

2903 
9074 

>449 
5105 
6449 
)074 

2903 
.786 
.392 

1002 

9068 
8048 
7901 
.858 

0038 
2227 
5113 
3646 
U94 
.752 

~793 

3586 

l8G5 
607 

3"1'78 

,--------_. -_._----_.._....--, 
Tegangan 

.~~.t pela~~~~§.Q... 
f atas 

tMpa) 
23.4623 
24.'1011 

24.6836 
25.2124 

24.6836 
24.-1011 
234622, 

22.7661 

22.0115 

21.1978 
20.3251 
19.3937 
18.4053 
1'7.3615 
16.2675 
15.1275 

13.9474 
12.?354 
11.5011 
10.2557 

9.012<:1 

'7.784e 

6.5901 

5.4442 
4.3651---_._. -"'---.----

f bawah 

(M2~. 
-233442 
-23,5750 

-23.7429 
-23.13522 
-23.7429 

-23.5750 
-23.:3442 

-23.0466 

-22.f3726 

-22.2195 

-21.6800 
-21.0517 
-20.3297 
-19.5112 
-18.~5952 

-17.5834 

-16.4778 
-15.2861 
-14.(}16B 

-12.6828 

-11.3001 

-9.8883 

-84715 

··70757 
-5,7302 

Tegangan
 
Saat serviSl3
----,

f atas 

(!V1paL 
15.7446 
16.5'132 

1'72354 
1'7.9117 
1'7.0)18 

16.0188 
14.9301 

13.8242 

12.6101 

11.3172 
9.9460 

84977 
69751 
5.3821 
3.l24e: 
2.010B 
O.249Ei 

-'1.5466 
-3.3632: 
-5.183E; 

·-6.!~884 

-8.7552 

-10.4617 

-12.0814 
-13.5890 _.._,.._, 

---_.,
f bawah 

(M~~L 
··15,6653
 
-'16.1527
 
···16.578~) 

··'16.9454
 
-'16.3538
 

-15.6691
 
-14.8848
 

-13.98146
 

-12.9889
 

··1'/.8627
 

-10.6090
 
-9.2242
 
..7.7045
 

·-6.0485
 
·-4.2578
 
··2.3::;72
 

··0.2949
 
1.8563
 
4.0990
 
6.4104
 

8,7624
 

'\'1.1210 
.....

'13.4484 1 ..... 
-I:>."'5.7019
 

17,82,89
"""----" 



Lanjutan tabel4.11 Tegangan saat transfer akibat momen saat pelaksanaan dan servise tap segmen tumpuan A - D 

Saat Saat 
--.--

Tegangan 
No Jarak pelaksanaan servise zt Zb ~U'~aksa~a!l"~~ 

nodal (m) Momen Momen (m"3) (m"3) atasf f bawc;lh 
(kNm) (kNm) i~pa~(I ~\~paL 

. 51 '125.0 -29625.000C 131478.5900 8.7892 6.6379 3.3706 -4.4630 

52 127.5 -21276.0400 138827.5500 8.5882 6.4377 2.4774 -3.3049 

53 130.0 -14333.3300 144770.2600 8.4248 6.2761 1.7013 -2.2838 

54 132.5 -8765.6200 149337.9700 8.2983 6.1514 1.0563 -1.4250 

55 135.0 -4541.6700 152561.9200 7.48~1 5.531 B 06064 -0.8210 

56 137.5 -1630.2100 154473.3200 7.3956 5.4514 02204 --02990 

57 140.0 0.0000 155103.5900 7.4171 5.4635 0.0000 0,0000 

58 142.5 -1530.2100 154473.3500 7.4756 5.5103 0.2181 --0.2958 

59 145.0 -4541.6700 152561.9200 7.5709 5.59:23 05999 -0.8121 

60 147.5 -87 65.6200 149337.9600 7.7041 5.7109 1,1378 -1.534~) 

61 150.0 -14333.3300 144770.2600 7.8752 5.8667 1.820", -2.4t ,32 

62 152.5 -21276.0400 138827.5500 8.085'1 6.0606 2,6315 -3.5106 

63 155.0 -29525.0000 131478.5900 8.335 6.2949 3,5543 ·...4.7062 

64 157.5 ~ -39411.4600 122692.1300 8.6255 6.5705 4.5692 -5.9982 

65 160.0' -50666.6700 112436.9200 8.957'1 6.8917 5.G566 -7,3518 

66 162.5 -63421.8700 100681.7100 9.:33'1 7.2587 6.7969 -87374 

67 165.0 -77708.330C 87395.2600 9.7488 7.675 7,9711 -10."1249 

6El 167.5 -B&)57.290C 72546.3000 10.2103 B.'1431 9:1630 -11.4891 

'6~) 170.0 -11 woe.aooe 56103.5900 10.718 B.tl669 0.35641 -1:2.13073 

70 172.5 -13(J()E·? .'71 OC 38035.8600 11.2732 9.2499 1,53i'/31 -14,0615 

71 175.0 ·,150791 J:370C 18311.9200 '11.8772 9.895:, 2.69591 -15,2387 

72 177'.5 ·-173203. '120C -3099.5400 12.5:314 10.607 3.132151 -16.329'1 

73 180.0 -·197332.330C ..26229.7500 '13.2373 "1'1.3884 4,90741 -17.:3276 

74 182.5 -22321.2.540C -5'1109.9500 13,997(-3 12.2455 594661 -1 a.2282 
75 185.0'---__ 1..-._ -2508750.0000 -7777"1.4'00 14.8142___ ,_____:.c:.J 6,934813.182 1_____, ,-_ -19.0316 

Tegangan 
,_SEat servise ...__... --'-' 
f atas f bawah 

l Mp3L J.M~~ 
-14.9591 "19.8073 

-16. '1649 21,5648 

-17.1838 23.0669 
-1'7.9962 24.277'1 
-20,371 :::; 27.5791 
-20,8872 28.3365 
-20,9"116 28.3~'91 

-20,(3637 28,033<3 
-20. "1511 27.2e07 
-1'3.3842 26.149f3 
-18.3831 24.676E) 
-17. "1708 22,9066 
-15."7742, 20.8865 
-14.2243 18.6732 
-12.5528 "'6.3148 
-10,7900 13.8705 

-8.9547 "Ii ,3870 
-7.'1 )52 8,9089 

-5.2345 6.473::l 

-3.3740 4.1120 

·"1.541t~ 1.8506 
0.247~t, ,·0.2922 

U~815 ""2. 3032 1 
..... ..... 

3.651 ~~ -4.1738 Vl 

52498.--.._-- -5.8998---, 
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Lanjutan tabel 4.] 1 Tegangan saat transfer akiba: momen saat pelaksanaan clan servise tiap segmen tumpuan A - D 

Saat Saat 

No Jarak pelaksanaan servise Zt 

nodal (m) Momen Momen (mI\3) 

(kNm) (kNm) 

76 187.5 -280348.9600 -106245.3700 15.6872 

77 190.0 -311666.6700 -136563.0800 16.6212 

78 192.5 -W-859.370C -168755.7900 17.6182 

79 195.0 -379958.3300 -202854.7500 18.6793 

80 197.5 -416994.7900 -238891.2000 19.809 
81 200.0 -456000.0000 -276896.4100 21.0075 
82 202.5 -497005.2100 -316901.6200 21.183'1 
83 205.0 -540041.6700 -358938.0800 22.4073 
84 207.5 -51:5140.6200 -403037.0400 23.7056 

85 210.0 -622333.3300 -449229.7500 25.0803 
86 212.5 -5E5140.6300 -408576.4500 23.7056 
87 215.0 -540041,6700 -370016.9100 22.4073 
88 217.5 -4970052100 -333519.8600 21.1831 

89 220.0 -466000.0000 -299054.0700 20.0298 

90 222.5 -416994.7900 -266588.2700 18.9444 
91 225.0 -2·79958.3300 -236091.2300 17.9244 

92 227.5 ·-2044859.3700 -207531.6300 16,9672 

93 230.0 -2·11666.6700 -1808'78.3900 16.0705 
94 23;'~.5 -.280348.9600 -156100.1JOO 15.232 
95 235.0 ·-.250375.0000 -133165.5500 14.450'1 
96 237.5 ·-.223213.5400 -112043.5100 13.7214 
97 240.0 -197333.3300 ·-92702.7100 13.0447 
98 242.5 -173203. '1300 -7E5111.9200 '12.4183 
99 24[:).0 -150791.6700 -59239.8700 11,8404 

--:l~2.._ l..... 247:§.__e-::130D6?.:Z100 L.-::A50?_~~~.1 __!1.309~ .. 

23 
21 
71 
04 
14 
18 
03 
74 
49 
05 
49 
74 
03 
86 
92 
02 
68 
48 
01 
58 
38 
27 
13 
46 
94 

T 
~aat pel 
fat 

QV1p . 
17.1 
18.7 
19.6 
20.:, 
21.( 
21.7 
23.4 
24.' 
24.6 
25.; 
24.6 
24.1 
23.4 
22.7 
22.( 
21.
20.: 
19.:, 
18.' 
17.: 
16.2
 
15.


lngan Tegangan 
aksanaan Saat servis.~--r---' 

f bawah f atas f bawah 
(l\I1pa) (Mpa'l (M~ 

, -19.7397 6.7727 -7.4809 
, -20.3543 8.2162 ..8.9186 

I -20.8789 9.5785 -10.2170 

-21.3215 10.8599 -11.3833 
I -21.6830 12.0597 -12.4219 
j -21.9740 13.1308 -13.3432 
, -23.3442 14.~3301 -14.8848 

-23.5750 16.0188 -15.6691 
; -23.7429 17.0018 -16.3538 
I -23.8522 17.9117 -16.9454 
; -23.7429 1'7.2354 -16.5785 

-23.5750 165132 -16.1527 
! -23.:3442 157446 --15.6653 

-23.0466 14.9305 -15.1144 

~ -22.6726 14.0721 -14.4948 
l -22.2195 13.171e; -13.8063 

-21.6800 12.2313 -13.0467 
. -21.0517 11.2552, -12.2176 
) -20.:3297 10.2482 -11.3197 
) -19.5112 9.2155 -10.3566 
) -18.5952 8.1656 -9.3340 
j -17.6834 7.·1065 -8.2603 
I -16.4778 6.G485 -7.1458 
I -15.2861 5.G032 -6.0063 

-14.0168 3S840L.-._._M -4.8554'--_.___..__ __ L.-.____M._._...J 

.....13.9 ..... 
0'012.'7 

11.~) 

~-~. ~ ..-'~---~' 



Lanjutan tabel4.1l Tegangan saat transfer akibat momen saat pelaksanaan dan servise tjap segmen tumpuan A - D 

----"'-"---'---'--'
No Jarak 

Saat 
pelaksanaan 

Saat 
servise Zt 

(m"3) 
Zb 

(m"3) 
S 

~-

f 

-l 
1 

nodal (m) Marnell 
(kNm) 

Momen 
(kNm) 

101 250.0 -111000.0000 -32527.0300 10.8232 8.752 

102 252.5 -93557.2900 -21623.7400 10.38'1 8.2793 

103 255.0 -77708.3300 -12314.2000 9.9821 7.8586 
104 257.5 -63421.8700 -4567.1500 9.6238 7.4865 
105 260.0 -50666.6700 1648.6400 9.3066 7.1607 
106 262.5 -39411 .4600 6364.4400 9.0288 6.8778 
107 265.0 -29625.0000 9611.4800 8.7892 6.6379 
108 267.5 -21276.0400 1'1421.0300 8.5882 6.4377 
109 270.0 -14333.3300 1'1824.3200 8.4248 6.2761 
110 272.5 -8765.6300 10852.6200 8.2983 6.1514 

111 275.0 -4541.6700 8537.1600 8.2079 6.0629 
112 277.5 -1630.2100 4909.2100 8.1541 6.0104 
'113 280.0 0.0000 0.0000 8.1356 5.9928 

'-~-

Tegangan 

~~2~~~n~C!..., 
atas f bawah 

!"1paL. JJVI~~L 
0.2557 -12.(-3828 
9.0124 -11.3001 
7.7848 -9.8883 
6.5901 -8.4715 
5.4442 -7.0757 
4.3651 -5."1302 
3.3706 -4.4630 
2.4774 -3.3049 
1.7013 -2.2838 
1.0563 -1 .4250 

0.5533 -0.7491 
0.1999 -0.2712 
0.0000 0.0000 . . 

Tegangan 
Saat sefvise 

-----~,---.._-
f atas f bawah 

JJVlpa:~_ J.~paL 
-37165 

2.0830 
3.0053 

,·2.6118 
1.2336 -1.5670 
0.4746 ··0.610'1 

0,2302 
-0.7049 
-0. '1771 

0.9254 
-1.0936 1.4480 
-1':3299 1.7741 
-1.4035 1.8840 
-1.3078 1,7643 

-1.0401 1408'1 
-0.(3021 0.8168 
0.0000 0.0000 

....

-~__~_~-_~~ ._.~~r _. • __ 

-....l 
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4.13.3	 Saat layan akibat momen saat pelaksanaan 

Ivfengacu pada formula (3.33) dan (3.34), maka diperoleh ; 

Tegangan pada serat atas dan bavv'ah unt'.lk No nodal 2 adalah 

6}A
tp 1630~2100.1O

fatas = -- =	 = + 0,1999 }.1pa
7 81541.109 ,~t 

M tp	 _ 1630,2100.1O~ = _0,2712 Mpa -cbawah= -- - LOlf\410 9I '7 U IV. 
£.., b , 

Untuk: tegangan selanjutnya dapat dilihat pada tabe14.12 

4.13.4	 Saat layan akibat momen maks saat servise 

Mengacu pada formula (3.37) dan (3.38), maka diperoleh; 

Tegangan pada serat atas dan bawah untuk No nodal 2 adalah 

M t• = 10165,4700.106 

fatas -	 = - 1 2467 Mpa =	 ,
Zl 81541.109 , 

MiS _	 10[65,4700.106 

fbawah= -	 - + 16913 MpaZ	 , 
b	 60104.109 , 

Untuk tcgangan selanjutnya dapat dilihat pada tabe14.12 
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4.13.5 Saat layan akibat momen min saat servise 

Mengacu pada fonnula (3.37) dan (3.38), maka diperoleh;
 

Tegangan pada serat atas dan bawah untuk No nodal 2 adalah
 

MIS 2448,0000.10 6
 

fatas - -- = = - 0 3002 Mpa,
7 81541.109 
~I , 

MIS _ 24480 0000.10 6 

fbawah= Zb - , . 9 = + 04073 Mpa,
60104.10, 

Untuk tegangan selanjutnya dapat dilihat pada tabe14.12 



Tabe14.12 Tegangan saat layan akibat momen saat pe]aksanaan dan servise tiap segmen tumpuan A - D 

No 
nodal 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Jarak 
(m) 

0.0 
2.5 
5.0 
7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 
32.5 
35.0 
37.5 
40.0 
42.5 
45.0 
47.5 
50.0 
52.5 
55.0 
57.5 
60.0 

Saat Moman saat ser"jse 
pelaksanaan Momen Mcmen 

Moman Maks Min 
(kNm) (kNm) (kNrr) 

0.0000 0.0000 0.0000 
-1630.2100 10165.4700 . 2448.0000 
-4541.6700 18556.0900 3463.9800 
-8765.6300 25140.6400 3016.7300 

-14333.3300 29387.8600 1J74.9700 
-21276.0400 32766.5000 -2392.5400 
-29625.0000 33745.3000 -7417.0500 
-39411.4600 32793.0300 -14029.8000 
-50666.6700 29878.4100 -22262.07')0 
-63421.8700 24970.2200 -32145 08')0 
-77708.3300 18037.2100 -4371008JO 
-93557.2900 9048.1000 -5698835JO 

-111000.0000 -2028.3300 -72011 1080 
-130067.7100 -15223.350C -888096100 
-150791.6700 -30568.190C -1 07415 1200 
-173203.1300 -48921 .530C -127858.8700 
-197333.3300 -69487.220C -150172.1300 
-223213.5400 -92296.470C -174.386.1400 
-250875.0000 -117380.5700 -200532.1500 
-280348.9600 -144770.740(' -228E41.4000 
-311666.6700 -174498.2500 -258745.1700 
-344859.3700 -206594.3300 -290674.6700 
-379958.3300 -241090.2400 -325061.1700 
-4169!34.7900 -27E017.2500 -36 ~ 2,35.9400 

-456000.0022....:317406~~ -399730.2000 

Zt 
(mJ\3) 

8.1356 
8.1541 
8.2D79 
8.2983 
8.4248 
8.5882 
8.7892 
9.0288 
9.3066 
9.6238 
9.9821 
10.381 

1D.8232 
11.3092 
11.8404 
12.4183 
13.0447 
13.7214 
14.4501 
15.232 

16.0705 
16.9672 
17.8244 '1 

18.9444 
20.C298 

Zb 
(mJ\3) 

Teaan an,-----
Saat pelaks ,anaan 
f atas I f bawah 

_j~pa) 
5.9928 0.0000 
6.0104 0.1999 
6.0629 0.5533 
6.1514 1.0563 
6.2761 1.7013 
6.4377 2.4774 
6.6379 3.3706 
6.8778 4.3651 
7.1607 5.4442 
7.4865 6.5901 
7.8586 7.7848 
8.2793 9.0124 

8.752 10.2557 
9.2794 'f 1.5011 
9.8646 '12.7354 

10.5113 '13.9474 
11.2227 15.1275 
12.0038 '16.2675 

12.858 '17.3615 
13.7901 '18.4053 
14.8048 '19.3937 
15.9068 20.3251 
7.100221.1978 
18.392 22.0'115 
19.786 22.7661 

(Mpa) 
0.0000 

-0.2712 
-0.7491 
-1.4250 
-2.2838 
-3.3049 
-4.4630 
-5.7302 
-7.0757 
-8.4715 
-9.8883 
11.3001 
12.6828 
14.0168 
15.2861 
16.4778 
16.8450 
17.2150 
17.6320 
17.9510 
18.3100 
18.5460 
18.8550 
19.1560 
19.4850 

,._._~------ 1 

Te9§..n..9.§!n M~~s I.~_gan9.an .Mi.!}-
Saat senlise Saat servise -. ---' --- --,
atas f bawah f atas f bawah 

~F~ .. (MpaL _._ M a (Mpa) 
0.0000 0.0000 

.. 1.2467 1.6913 

.. 2.2608 3.0606 

.. 3.0296 4.0870 

.. 3.5476 4.7622 

.. 3.8153 5.0898 
" 3.8394 5.0837 
.. 3.6320 4.7680 
.. 3.2105 4.1726 
.. 2.5946 3.3354 
.. 1.8070 2.2952 
.. 0,8716 '1.0929 
0.1874 -0.2318 
1.3461 -1.6406 
2.5817 .,.0988 
3.9395 -4.6542 
5.3269 -6.1917 
6.7265 -l.6889 
8.1232 -9.1290 
9.5044 -10.4982 

10.8583 -1'1.7866 
12.1761 -12.9878 
13.4504 -14.0987 
14.6754 ··15.1162 
15.8467 -16.0420 

0.0000 0.0000 
-0.3002 0.4073 
-0.4220 0.5713 
-0.3635 0.4904 
-0.'1276 0.1713 
0.2786 -0.3716 
0.8439 -1.1174 
1.5539 -2.0399 
2.3921 -3.1089 
3.3402 -4.2937 
4.3788 -5.5621 
5.4897 -6.8832 
6.6534 -8.2280 
7.8529 -9.5706 
9.0719 -10.8889 

10.2960 -12.1639 
11.5121 -13.3811 
12.7091 -14.5276 
13.8776 ··15.5959 
15.0106 -16.5801 
16.1006 -17.4771 
17.1434 -18.2862 
18.'1351 -19.0092 ...... 
19.0735 -19.6464 

tv 
o 

19.9568 -20.2027 



Lanjutan tabel 4.12 Tegangan saat layan akibat momen saat pelaksanaan dan servise tiap segmen tumpuan A - D 

No 
Saat Mom€n saat servise 

Jarak pelaksanaan Momen Momen 2t Zb 

(m) Momen Maks Min (mi\3) (m"3) 
(kNm) (kNm) (kNm) 

nodal 

-
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

62.5 -497005.2100 -355836.3800 -440608.4100 21.1831 21.2903 
65.0 -540041.6700 -395159.8800 -488268.9000 22.4073 22.9074 

67.5 -585140.6300 -436696.6400 -538485.4900 22.. 7056 24.6449 
70.0 -632333.3300 -480477.8800 -591289.3900 25.0B03 26.5105 
72.5 -585140.6200 -438292.6900 -532148.4300 23.7D56 24.6449 
75.0 -540041.6700 -390483.4400 -475541.9900 22.4J73 22.9074 
77.5 -497005.2100 -344887.4500 -421438.8000 21.1831 21.2903 
80.0 -456000.0000 -301473.4600 -369807.6400 20.0298 19.786 
82.5 -416994.7900 -260210.2200 -320617.2300 18.9444 18.392 
85.0 -379958.3300 -221066.4700 -273836.3400 17.9244 17.1002 
87.5 -344859.3700 -184010.9800 -229433.7000 16.9672 15.9068 
90.0 -311666.6700 -149012.L900 -187378.0800 16.0705 14.8048 
92.5 -280348.9600 -116039.7600 -147638.2300 - 5.232 13.7901 
95.0 -250875.0000 -85061.5100 -110182.8800 14.4501 12.858 
97.5 -223213.5400 -56046.5200 -74980.8000 13.7214 12.0038 
100.0 -197333.3300 -28963.5200 -L2000.7300 13.0447 11.2227 
102.5 -173203.1200 1848.8300 -14504.9000 12.4183 10,5113 
105.0 -150791.6700 29607.9400 9527.7700 11.8404 9.8646 
107.5 -130067.7100 55238.7900 31722.1900 11.3092 9.2794 
110.0 -111000.0000 78772.6200 52109.6100 10.8232 8.752 

112.5 -93557.2900 1OC240.7000 7C721.3000 10.381 8.2793 
115.0 -77708.3300 11 S674.2600 87588.4700 9.S821 '7.8586 
117.5 -63421.8700 137159.0':WO 102681'.8800 9.E238 7.4865 
120.0 -506G6.6700 152.052.7JOO l' ::·724.4500 9.2·066 '7.1607 
122.5 -3Sl4'11.4600 167005.5700 12711 J.2900 9.Cr2e.8 6.8778 

-~------,.---------- --------_._---- ..._---_._--

.-,---'----- ---------, 
__ Te~g:~n _...:~an~!]_M~~? _._.J.E.9.§!0.g'§-'2_Min.
,.J>a~ela~a~aan ~~t s~~rvlse__.__. Saa!.i'~rvi~., 

f atas f bawah f atas f bawah f atas f bawall 
~pa) __(Mpa) __(Mpa) j'V1e~L .._..i!Ylpa2 j.r~'pa 

23.4623 -20.2740 16.7981 ··16.7135 20.8000 -206953 
24.1011 -20.8560 17.6353 -172503 21.7906 -21.3149 
24.6836 -21.5620 18.4217 -17.7196 22.7155 -21.8498 
25.2124 -22.0560 19:1576 ..18.1241 23.5758 -22.3040 
24.6836 -22.0450 18.4890 ..17.7843 22.4482 -21.5926 
24.1011 -21.8630 17.4266 -1'7.0462 21.2226 ..20.75SJ3 
23.4623 -21.3150 16.28'13 ..1(3.1993 19.8950 -19.7949 
22.7661 -20.9740 15.0512 -15.2367 18.4629 -18.6904 
22.0115 -20.4660 13.7355 ..14.1480 16.9241 -17.4324 
21.1978 -19.9860 12.3333 ··1;2.9277 15.2773 -16.0136 
20.3251 -19.4250 10.8451 ··1"1.5681 13.5222 -14.4236 
"19.3937 -19.0870 9.2724 -1:).0651 11.6598 -12.6566 
'18.4053 -18.8420 7.6182 -13.4147 9.6926 -10.7061 
17.3615 -18.4760 5.8866 -5.6'155 7.6251 -8.5692 
16.2675 -18.0950 4.0846 -4.6691 5.4645 ··6.2464 
'15.1275 -17.5834 2.2203 -2.5808 3.2198 -3.7425 
'13.9474 -16.4778 ..0.1489 0.1759 1.1680 ··1.3799 
12.7354 -15.2861 ·-2.5006 3.0014 -0.8047 0.9659 
'11.5011 -14.0168 -4.8844 5.9528 -2.8050 3.4186 
10.2557 -12.6828 -7.2781 El.0005 -4.8146 5.9540 
9.0124 ··11.300'1 -9.6562 12.1074 -6.8126 8.5419 
7.7848 ..9.8883 -11.9889 15.2284 -8.7746 11.1456 

.....6.5901 -8.4715 -14.2521 18.3209 -10.6702 13.7164 
N .....5.4442 -l.0757 -16.4456 2'1.3740 -12.4347 16.1611 

4.3651 ..5.7302 -18.4970 242818 -14.0783 18.4812 
" 



Lanjutan tabe1 4.12 Tegangan saat layan akibat momen saat pelaksanaan dan servise tiap sef,TJnen tu:npuan A - D 

Saat Momen saat s€rvi~~ _ Tegang~'3n_ ·I~.9angan Mak~ _ Te_9..an9..~r:!..~0-. 
No I Jarak ~Iaksanaan Momen lVIomen Zt Zb Saat elaksanaan _.._Saat ser'li~~. ..§.§.§.!yervi~~ 

nodal (m) Momen Maks Min (mA3) (mA3) f atas f bawah f atas f ~awah f atas f bawah 
I (kNm) (kNm) :kNrn} ~pa) (Mpa) (Mpa) tMpa) 1~31 _~lY1paL 

51 125.0 -29625.0000 179048.9200 136876.6200 8.7892 6.6379 3.3706 -4.4630 -20.3715 2tHl737 -15.5733 20.6205 
52 127.5 -21276.0400 189214.0200 145054.7100 8.5882 6.4377 2.4774 -3.3049 -22.0319 2~3.3916 -16.8900 22.5321 
53 130.0 -14333.3300 197532.1000 15',675.7900 8.4248 6.2761 1.7013 -2.2838 -23.4465 3'1.4737 -18.0035 24.1672 
54 132.5 -8765.6200 204034.4200 156771.1300 8.2983 6.1514 1.0563 -1.4250 -24.5875 3:3.1688 -18.8920 25.4854 
55 135.0 -4541.6700 208752.2100 160371.9500 7.489 5.5318 0.6064 -0.8210 -27.8745 37.7368 ..21.4143 28.9909 
56 137.5 -1630.2100 211716.7600 162509.5400 7.3956 5.4514 0.2204 -0.2990 -28.6274 38.837" -21.9738 29.8106 
57 140.0 0.0000 212959.2800 163215.1200 7.4171 5.4635 0.0000 0.0000 -28.7119 38.9785 -22.0052 29.8737 
58 142.5 -1630.2100 211716.7600 162509.5400 7.4756 5.5103 0.2181 -0.2958 -28.3210 2·8.4220 -21.7387 29.4920 
59 145.0 -4541.6700 208752.2100 160371.9500 7.5709 5.5923 0.5999 -0.8121 -27.5730 37.~l285 ··21.1827 28.6773 
60 147.5 -8765.6200 204034.4100 156771.1200 7.7041 5.7109 1.1378 -1.5349 -26.4839 35.7272 -20.3491 27.4512 
61 150.0 -14333.3300 197532.1000 151675.7900 7.8752 5.8667 1.8201 -2.4432 -25.0828 33.El701 .. 19.2599 25.8537 
62 152.5 -21276.0400 189214.0200 145054.7100 8.0851 6.0606 2.6315 -3.5106 -23.4028 31.2203 -17.9410 23.9341 
63 155.0 -29625.0000 179048.9200 136876.6200 8.335 6.2949 3.5543 -4.7062 -21.4816 28.4435 ··16.4219 21.7440 
64 157.5 -394'11.4600 167005.5700 127110.2900 8.6255 6.5705 4.5692 -5.9982 -19.3618 25.41"75 ..14.7366 19.3456 
65 160.0 -50666.6700 153052.7000 115724.4500 8.9571 6.8917 5.6566 -7.3518 -17.0873 22.2083 -12.9199 16.7919 
66 162.5 -63421.8700 137159.0800 102687.8700 9.331 7.2587 6.7969 -8.7374 -14.6993 <8.8958 -11.0050 14..1469 
67 165.0 i -77708.3300 119293.4400 87588.4700 fl.7488 7.675 7.9711 -10.1249 -12.2367 '!5.Ei431 -8.9845 11.4122 
68 167.5 I -935!57.2900 100240.7000 70721.3000 10.2103 8.1431 9.1630 -11.4891 ..9.8176 '2.3099 -6.9265 8.6848 
69 170.0 -111000.0000 78772.6200 5210fl.6200 10.718 8.6669 '10.3564 -12.8073 ··7.3496 ~H)889 -4.8619 6.0125 
'70 172.5 -1300B7.7100 55238.7800 31722.1900 11.2732 9.2499 11.5378 -14.0615 --4.9000 !5.9718 -2.8139 3.4295 
71 175.0 -150791.6700 29607.9300 9527.7600 11.8772 9.8953 '12.6959 -15.2387 ..2.4928 2.9921 -0.8022 0.9629 
72 ,'177.5 -17~1203.1200 1848.8200 -14504.9100 12.5314 10.607 '13.8215 -16.3291 ..0,1475 0.1743 1.1575 -1.3675, 
7U180.0 -1973:33.3300 ..28069.8100 -420007400 13.2373 11.3884 '14.9074 -16.8450 2.1205 -:2.4648 3.'1729 -3.6880 
74 182.5 -223213.5400 -53408.3900 -749808000 13.9976 12.2455 '15.9466 -17.2150 3.8155 -4.3615 5.3567 -6.1231 

L...25!~?0 -250~L~:0009 -822.72.~40.Q...:.2.1.J1~8,9Q9..~.814~L-...1..3.182 _,-:16.93~? -~.6~20 ._..~,~36 .3.241~ 7.4377 -8.3586 

...... 
t,) 
tv 
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Lanjutan tabe14.12 Tegangan saat layan akibat momen saat pelaksanaan dan servise tiap segmen tumpuan A - D 

No 
nodal 

76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

Saat Momen saat servise 

Jarak pelaksanaan Momen Momen Zt 

(m) Momen Maks Min (m"3) 
(kNm) (kNm) (kNm) 

187.5 -280348.9600 -1131 00. 1300 -147638.2300 15.6872 

190.0 -311666.6700 -145922.1300 -187378.0900 16.6212 

192.5 -344859.3700 -180769.8600 -229433.7100 17.6182 

195.0 -379958.3300 -217674.6100 -273836.3500 18.6793 

197.5 -416994.7900 -256667.5900 -320617.2300 19.809 

200.0 -456000.0000 -297780.0900 -369807.6400 21.0075 

202.5 -497005.2100 -341043.3300 -421438.8'\00 21.1831 

205.0 -540041.6700 -386488.5800 -475542.0000 22.4073 

207.5 -585140.6200 -434147.0700 -532148.4400 23.7056 
210.0 -632333.3300 -484050.0600 -591289.4000 25.0803 
212.5 -585140.6300 -440118.0600 -538485.4900 23.7056 
215.0 -540041.6700 -398430.5600 -488268.9100 22.4073 
217.5 -497005.2100 -358956.3000 -440608.41 00 21.1831 
220.0 -456000.0000 -317406.5900 -399730.2100 20.0298 
222.5 -416994.7900 -278017.2500 -3613359500 18.9444 
225.0 -379958.3300 -241090.2600 -325061.1900 17.9244 
227.5 -344859.3700 -206594.3300 -2908746700 16.9672 
230.0 -311666.6700 -174498.2500 -258745.1700 16.0705 

232.5 -280348.9600 -144770.7500 -228641.4100 15.232 

235.0 -250875.0000 -117380.5700 -200532.1600 14.4501 
237.5 ·223213.5400 ··92296.4800 -174386.1500 13.7214 
240.0 -1973:33.3300 -·69487.2100 -150172.1300 13.0447 
242.5 -173203.1300 -48921.5400 -127858.8800 12.4183 
245.0 -150791.6700 ..30568.1900 -1 07415.1200 11.8404 
247.5 -130067.7100 -1 ~)223.3500 -88809.6100 11.3092_-J.--.__..______. ___.____________.___.;...'--.___:...::.=. 

Zb 
(m"3) 

__J::~angan_ 

Saat elaksanaan- _. 
f bawah f atas 

~Mpa) -~p~ 

T~gan9an_ M,~~~ 
Saat servise -_..._- --

f atas 

(Mp~ 

7.2097 
8.7793 

10.2604 
11.6533 
12.9571 
14:\749 
16.0998 
17.2483 
18.3141 
19.3000 
18.5660 
17.7813 
16.9454 
15.8467 
14.6754 
13.4504 
12.'\761 
10.8583 

9.5044 
8:\232 
6.7265 
5.3269 
3.9395 
2.5817 
1.3461 

f bawah 

_J.~~L 
-7.~l635 

-9.5299 
-10.9444 
-12.2149 
-13.~14l33 

-14<-1496 
-16.0187 
-16.87'18 
-17.61l31 
-18.2588 
-17.B5B4 
-17<193'\ 
-16.B601 
-16.0420 
-15.1162 
-14.0987 
-12.9878 
-11.7866 
-10.4982 

-9.1290 
-7.6889 
-6.19'17 
-4.6542 
-3.09138 

------,
TE':.9;~9.an Mi.n 
Saat serviSE! 

f atas 

(~..§)-
9.4114 

11.2734 
13.0225 
14.6599 
16. '1854 
17.6036 
19.8950 
21.2226 
22.4482 
23.5759 
22.7155 
21.7906 
20.8000 
19.!~568 

19.0735 
18. '1351 
17.'1434 
16.1006 
15.0106 
13.8776 
12.7091 
11.!5121 
10.2960 

9.0719 
-1.6406 7.8529-_.__._- ._--_.._-..

f bawah 

(Mpal 
-10.3954 
-12.2373 
-13.8907 
-15.3665 
-16.6715 
-17.8205 
-19.7949 
-20.7593 
-21.5926 
-22.3040 
-21.8498 
-21.3149 
-20.6953 
..20.2027 
··19.6464 
-19.0092 
-18.2862 
-17.4771 
-16.5801 
··15.5959 
-14.5276 

-13.3811 

-12.'16391 

-10.8889 

...... 
1'-)
uJ 

-9.5706 

4.2023 
5.3121 
6.5171 
7.8204 
9.2314 

20.7518 
21.2903 
22.9074 
24.6449 
26.5105 
24.6449 
22.9074 
21.2903 

19.786 
18.392 
7.1002 
5.9068 
4.8048 
3.7901 
12.858 
2.0038 
1.2227 
0.5113 
9.8646 

• 9.2794 

17.8712 
18.7512 
19.5740 
20.3411 
21.0508 
21.7065 
23.4623 
24.1011 
24.6836 
25.2124 
24.6836 
24.1011 
23.4623 
22.7661 
22.0115 
21.1978 
20.3251 
'19.3937 
18.4053 
'17.3615 
'16.2(375 

'15.1275 
'13.9474 
'12.7:354 
'11.5011 _.._--_..

-17.9510 
-18.3100 
-18.5460 
-18.8550 
-19.1560 
-19.4850 
-20.2740 
-20.8560 
-21.5620 
-22.0560 
-22.0450 
-21.8630 
-21.3150 
-20.9740 
-20.4660 
-19.9860 
-19.4250 
-19.0870 
-18.8420 
-18.4760 
-18.0950 

-17.5834 
-16.4778 
-15.2861 
-14.0168-_.._-----



Lanjutan tabel 4.12 Tegangan saat layan akibat momen saat pelaksanaan dan servise tiap sCf,l"111el1 twnpuan A - D 

No 
nodal 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 

~.13 

Jarak 
(m) 

250.0 
252.5 
255.0 
257.5 
260.0 
262.5 
265.0 
267.5 
270.0 
272.5 
275.0 
277.5 
280.0 

Saat 
pelaksanaan 

Momen 
(kNm) 

-111000.0000 
-93557.2900 
-77708.3300 
-63421.8700 
-50666.6700 
-39411 .4600 
-29625.0000 
-21276.0400 
-14333.3300 
-8765.6300 
-4541.6700 
-1630.2100 

0.0000 

Momen saat servise 
-~ 

ItMomen Momen 
Maks Min (mA 3) 
(kNm) (kNm) 

-2028.3300 -72011.1000 10.8232 
9048.1000 -56988.3500 10.381 

18037.2000 -43710.0900 9.9821 
24970.2200 -32145.0800 9.6238 
29878.4100 -22262.0800 9.3066 
32793.0300 -14029.8000 9.0288 
33745.3000 -7417.0500 8.7892 
32766.5000 -2392.5400 8.5882 
29887.8600 1074.9700 8.4248 
25140.6500 3016.7300 8.2983 
18556.0900 3463.9800 8.2079 
10165.4700 2448.0000 8.1541 

0.0000 0.009~~·1~?~-

Zb 
(mA 3) 

8.752 
8.2793 
7.8586 
7.4865 
7.1607 
6.8778 
6.6379 
6.4377 
6.2761 
6.1514 
6.0629 
6.0104 
5.9928 

..I~.ang~r:!___ 
9aat elaksar!aan 
f atas f bawah 

.(MPa.L _~Mpa) 
10.2557 -12.6828 
9.0124 -11.3001 
7.7848 -9.8883 
6.5901 -8.4715 
5.4442 -7.0757 
4.3651 -5.7302 
3.3706 -4.4630 
2.4774 -3.3049 
1.7013 -2.2838 
1.0563 -1.4250 
0.5533 ··0.7491 
0.1999 -0.2712 
0.0000 0.0000 

Te.9..c~n9an Mc~~~ _.--..l§':.9.!~.Qgan Mi_n 
Saat servis~ ~a~ervise_._, 

f cltas f bawah f atas f bawah 

(M~'3 J.~a _JMI?~_ Mpa~ 
0.1874 -0.23'18 6.13534 -8.2280 

-0.8716 1.0929 5.4897 -6.8832 
-1.8070 2.2952 4.3788 -5.5621 
-2.5946 3.3354 3.3402 -4.2937 
-3.2105 4.1726 2.:3921 -3.1089 
-3.6320 4.7680 1.5539 -2.0399 
-3.8394 5.08:37 0.8439 -1.1174 
-3.8153 5.0898 0.2786 -0.3716 
-3.5476 4.7622 -0.'1276 0.1713 
-3.0296 4.0870 -0.3635 0.4904 
-2.2608 3.06lJ6 -0.4220 0.5713 
-1.2467 1.69'13 -0.3002 0.4073 
0.0000 0.0000 0.0000 0.0000 

>-' 
N 
~ 

--~_.-~ ~---~--_.~~-------_. 
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4.14 Perhitungan Tegangan 4-kibat Kabel Tiap Segmen Tumpuan A -D 

4.14.1 Saat tr'ansfer akibat Kabel atas 

I B I 

T I • ~ • • e ••• e ······t..·I..XJ r. ..r ..I I Ct \ T· ··..T ----.. P iJIhmmm,::::rt::::::::::::::::£ids··netrac······+··t +f.i: ...L.Yk[ I Kabel prateiJarr .......................... . l...N Ykb 0


I I 
0 

+............................... J k atas
I ······················c~······· ....~ .......


1 I>.-__-----JI 1 I

Mengacu pada formula (3.39) dan (3.40), maka diperoleh; 

Tegangan pada serat atas dan bawah No nodal 2 adalah 

Ykt = Ct - kt - Y1 1,2749 - 0,7506 - 0,2 = 0,3243 iii 

Ykb = Ykt + kt + kb 0,3243 + 0,7506 + 1,0183 = - 2,0932 m 

Mkt = P. Ykt 4375.0,3243 = 1418,8125 kNm 

Mkb = P. Ykb 4375. - 2,0932 = - 9157,7500 k-Nm 

Mk b (transfer) 1418,8125.106 

fatas = 
Zt 8,1541. 109 

- 1,1231 Mpa 

fbawah = MkJtransfer) 9157,7500.106 

Zb 6,009.10 9 

0,2361 Mpa 

Untuk tegangan akibat kabe1 atas selanjutnya dapat dilihat pacl::l tabel 4.13 



---

-- ---- -

---

---'--,_._- . 
p Itkb Yld kGktY1 ct cb1\10No Nodal 

m)(m) (m)(m)_. (kN) (m) (m)kabel (m) I
 (~~L ..J.!:'2..~ 
6.13560.7491 1.017'J1.72751.2725113
1 57
 57
 

-
9:32 I 8.154110,32431.01831,7296 0.750628
 4375
 0.2 1.2749112
2 55
 58
 

._-
044 I 8.2079!Q.32691.02231.2821 0.755228.15 8750
 0.2 1.73573 55
 59
 111
 

- 232 I 6.2983 ~
Q.33141,7459 0.7628 10290
4 54
 28,15,27 13125
 0.260
 110
 ' .2942
 

4135 I 8.42481
0,3377' .3112
 1.7601 0.7735 '103835 53
 61
 109
 28,15,27,16 17500
 0.2 

.. ,3330 831 I 8,58821
1.7783 1.0501 0.34586 52
 62
 108
 28,15,27, 21875
 0.2 0.78i2 

113.26 

2·~3 I 8.78921 

16,213,17 

, .0645 1.3598 1,80057 51
 63
 107
 0.8040 0.355828.15,27, 26250
 0.2 

. 
729 I 9028S1
 

16.26,17,25
 

; .3915
 S 50
 64
 106
 1.8267 0.8238 0.367728.15,27, 30625
 0.2 1 .0814 

-
0.381i· 291 I 9,30661
65
 105
 28,15,2'1, 1,85669 49
 35000
 1.4285 0.8468 11006
0.2 

16,26,17, 

25.18
1---_ --._ .---1-'_----- -'.----

48
 66
 '104 39375
 ~ .4705
 1,8903 0.8'728 0.3977' 925 I 9.6238~
 

16,2t~,H,
 

__..~~.~~,2~
 

10
 28,lS,2l, 0.2 f .1220
 

..__.._.._-"........
!---. -,. -,.-_.._..-"..- ... ,--_.-1----'- ,--,-,--._-.._-..- ---
47' 67
 28,15,2'7, 4:m)0 '114:,711
 '103 O.~: 1.5177 1.9278 0.9020 ClA'l5i' 634 1 9,~'821 ~
 

16,26,17,Hl 

_.•_. ,,_..._......__....,....'-_...... _......~,"!.!:.!~~! ..-_.•-._. --_.._-.'"---_.._•._- .._--- -. ._-_..--... r--'-- 
12
 413
 68
 '102 28,15,27, 43750
 0.2 1.5702 '1.9688 11"/130.9:3~2 0.4360 4'15 I 10.38101 

'--'--._-_1-_ _.__"_________._ .___ ._.______.__• _____.16,26,1'7,19 ---,,_.._.. 

Tabe! 4.13 Tegangan saat transfer akibat kabel a.tas tiap segrnen tUl11puan A - D 

____._-..__.._ .. """- ..__~ __M ~ __.._ ...._ft...... ..._.__. 
Zb 11II1<t J Mkb Lf "Itas If bawah 

J~.Nn~L __.__('s.~.~L__ (~J?~.L, j~p..::L 

5.992!l 

6.0'1041 1418.:5125 -9157,"15001 -1,12311 0.2361 

----11----.-+---_....-------.....··_·_,·_·_---_····_--_·" 
6.06291 2860.J7501 -18413.50001 -2,24341 0.4718 

6:15141 4349.62501 -27867.00001 -3.35821 0.7071 

6.27611 5909.75001 -3j'616.25001 -4.464£11 0.9416 

6,43771 75E>4.37~iOI -477~15.31251 -5.56061 1.1750 

6.63791 9339,75001 -58387,87501 -6.64311' 1.4070 

6.877al 1'1260.81251 -69607.56251 ·.'7.709SI 1.G373 

7.16071 133?9,5000t -81518.50001 -8.759;;~1 1,8657 

7'.4:3651 15659.43"151 ..94204.G875I -V1l871 2.0917 

7.8~58ElI 1W16.87501 -10777'3.75001 -'IO,7fJ67I 2.3143 

..... ........__....__..-...- ....._ ..........._-_..-1.-_.. I
 N 
0\8.279:11 1!~Oj'5.00ool -111190,G2501 .. 10.7'1101 2.3039 



Lanjutan tabe14.13 Tegangan saa.t transfer akibat kabel atas tiap segmen turnpuan /\ .. D 

No Nodal 

13 45 69 101 28:15,27, 

16,26,17,19 

25,18,24, 

5.38 

14 44 70 100 

637 

28,15,27, 

16,26,17,19 

25:18,24, 

5,38.6,37 

-_. --1-.--.----.

7.36 

15 43 71 99 28:15,27, 

16,26,17,19 

25,18,24, 

5,38,6,37 

- .. _. _..........~, 

7,36,23 

...M._......._._._...._" 
16 42 -r ....1 

1<. 98 28:15,,2'7, 

'--- '---L.._ L.-..~_ 

No 

kabel 

25,18,24, 

5.38 

,-.16 ,2(~Il~ 

P Y1 ct cb kt kb 

(kN) (Ill) (1'1) (Ill) (m) (rn) .r--' 

(8750 0.5 1.5702 1.9688 0.9342 1.1713 

43750 0.2 1.528'1 2.0134 0.9696 1.19£1 ( 

8750 0.2 1.6281 2.013.1 0.9696 1.1981 I 

8',50 0.5 1.6:28'1 2.0134 0.9696 1.19£'1 I 

43750 0.2 1.6915 2.0615 1.008'1 1.22E;6 0 

17500 0.2 1.6915 2.0615 1.0081 1.221:·6 0 

8'750 0.5 1.6915 2.0615 1.008'1 ·1.22E:6 0 

--- ._. -- _._._~ --_...... 1---- _....
43"750 0.2 1.7604 2."1130 1.0497' 1.2600 0 

17500 0.2 1.7604 2.1130 1.0497 1.2ElCO 0 

13'125 0.2 1.7604 2.'1130 1,0497 1.2ElCO 0 

....._.......... ..~--- -_.._-' ...__._-- _._.. --.-1--" 
4::~'750 0.2 1.S34!) 2:1678 1.0944 1.2920 0 

_._--''-- -_._- L...-..___........ -.....__.'---, 

.45851·2.6272 II 0.8;!.:32 i a.7!3201 200!j9,:3750 I ,,·114940.000ill·HUll 98 I ;22H20 

.18601 ·2.2915 I '10.3810 I 8.27931 '152'7.50001 -20050.6250 1_._.:::.~Q~!!.l_E.:~~~. 
.. 12.6424[ 25005 

, __ __,"-'--__ oI-_.R__.._._ -..r.-, _. .-...-, • __,-.... _ _ , _ _, . 

Mkt l Mkb l f atils lf bawah 

..•,..0.Nn:L.__,.,,__(~~_~2L • (~~.p...~L_ ...(~~lJ~;L 

,----.....------."1,....-.......--.,----...-----..-.----..--..............1.......,........... .........._,'" 

Ykb 1Zt I Zb 

__~~__ .s~~~L.U121\3)_ 

Ykt 

rn) 

.4B341 

.4585 

.2085 

-2.6272 

-2.3772 

·2.7'201 

10.8232 

10.8232 

111.30921 

87520 

87520 

92,'941 

. 824,3750 

4011.8750 

2; 148.7500 I 

-229;BS.0000 I ,;,: 124°1 0.4584 

·20800.5000 ..•.•~~~:~_~ __..•I:!.:~~~~., 
-14.6(i~i6 :29588 

-119004.3750 I·' O.52<:B I :2.27~)·1 

51071 

.48341 

.2334 

11.3092 

'11,3092 

·2.8204 I '11.840,41 

-2.7'201 

-2.4701 

9.2;'94 

92794 

9,86461 

84::)9.:5000 

2042,2500 

22343.12501 

-41'601..niool ·4.209·j 0,9116 

-:~Hi13.3750 ,1.9111 0,220'1,.............._ ......__ .r.. ........,......."' , 

-16.6430 3.4108 

·123392.5000 I·" 0.4;1131 2.2EiSO 

".__" ..........,I;__."...~, .._ ....._ .......~_.." ........" ......_'M...MI_..,__,,__..._""".__._,_.'..._'M_'_'''__,~_.....o-._,_................_ ..........''''"......,__..._ .............K_....,....._ .........._ ...1 

Si 07' I -2.8204 I '11 .8404, I 9,864Ell 8937.2500 1 -4~)357 .0000 I 41~ 0.9060 
S'107 ·2.8204 '11.8404 9.864G 6702.9375 ·:3701'7,7500 ·3.1264 0,6795-_..................__...... 

-17.7162 3,13505 

~)4051 -2.9279 I '12.4183110,5'1 '1:11 23646.87501 ·128D95,fl2501·10.315·11 2.24~)1' 

,-' 
tv 
-...J 



----

Lanjutan tabel 4.13 Tegangan saat transfer akibat kabel atas hap segmen tumpuun A·· D 

1Ykb MkbI Zt ! Zb L Mkt L l f atas if bawafl 

.j~_L.s.~~LL~11~3J.._ __~~L__ __(~NmL_ ..._(MpaL J~P.~, 

0,8999-4.1 ;~6a-~i1238.25009458.7!50010,5113-2.9279 1:1.4133 

-3,0945 0.6749-;)8428.68757094.062512.4183 10.5113-2.9279 

-23431.6250 -1.ea69 0.24182541.8750-2.6779 12.4183 105'113 ,_.._
-194225 4.0662 

-3.0427 I '13.04471 11 ,222i' 1"250E;O~;)oJ·~1;31-1i1250·t···~(;204t~ ··2~2330 

._---
Y1 kbct cb ktNo PNo nodal Ykt 

k,lbi:1 (m)(kN) (m) (m) (m)(m) (JDL 
25.18,24, 

5.38,6,37 '1.2930 0.5405 

7,36,23 

1.8:349 1.094417500
 0.2 2.1E78 

1.8:349 1.2930 0.540513125
 2.1E78 1.09440.2 

1.8349 1.0944 1.2930 0.29058.35 8750
 2.1E780.5 

0.57281 

1626,17,19 

25,18,24, 

5,38.6.37 

1,327717
 97
 28,15,27, 1.142241
 73
 43750
 0.2 1.9150 2.2~59 

0.572817500
 1.9150 2.2259 1.1422 1.32770.2 

0.57287,36,23. 13125
 0.2 1.9150 2.2259 1.1422 1.3277 

8.35 8750
 0.2 1.9150 2.2259 1.142~ 1.3277 0.5728 

9.34 8750
 1.9150 1.1422 0.32280.5 2.2259 1.3277 

-
0.60781 

1626,17,19
 

25,18,24,
 

5,38,6.37
 

18
 96
40
 74
 28,15,27, 2.0009 2.2672 1.1931 1.363843750
 0.2 

17500
 0.2 2.0009 2.2672 1.192·1 1.3638 0.6078 

7,36,23 13125
 2.0009 1.3638 0.6078 

8,35.9,34 

0.2 2.2B72 1.19::·1 

17500
 2.0009 2.2872 1.3638 06078 

'10.33 

0.2 1.19:: 1
 

'1.3638 0.35788750
 0.5 2.0009 2.2B72 1.1921 

_._~ 

,~_...__..._.- -_...... ...-.._..... '-'1'-  --------'''''''''''''- i---'-' -'
~"1 ... ,1i9 39
 28,15,27, 43750
 2.0926 1.4014 0.64561 

16,26,17,19 

95
 02 2.3517 1.2470 

.~L.....___;.......,__
 __•••________..'-_____.._____'__'_"_" _•.2S.HI,24, 

-3.04-27 

-3.0427 

-3.0427 

-2.7'927 

'13.0447 

13.0447 

13.0447 

13.0-447 

. 11.2227 

11.2227 

11.2227 

11.2227 

'10024.0000 

7518.0000 

S()12.0000 

21\24.5000 

-53247.2500 

-39935.4375 

-::6623.6250 

-24436.1250 

-4.0819 0.8932 

-3.06i 4
 0.6699 

0.4466-2.0410 

,__m__-1.8733 0.2517' 

·2'1.2623 4.4943 

.,..--_. 
-3.1647 I ·13.?2H! 13·;033r26591·~25r.~;:)8";55.6250+·,"100~l05 2.0449 

-3.1647 

-3.16·~7 

-3.1647 

-2.9147 

13.i'214 

13.1'214 

13.?214 

13.7214 

12"OO:~8 

13.0038
 

. 13.0038
 

13.0038
 

10636.5000
 

7977,3750
 

10636.5000
 

31307500
 

-55382.2500 

-41536.6875 

-55382.2500 

-25503.6250 

-4.0362 

-3.0271 

-4,0362 

-1.8587 

-23.0487 

0,8180 

0.6135 

0.8180 

0.2408 

4.5350 

-32940 114.450·1! 12.85801 282i~5.0Dool ·144112.5000 I -9.97311 2.1967 
,..... 
N 
00 



Lanjutan tabel 4.13 Tegangan saat transfer akibat kabel atas tiap segmen tumpuan A ... D 

,--'" 
MktZbZl 

j1l1A3) ~~I)..J.mA3l... 
12,8580 "12913,00004.4501 

12.8580 8473.50004.450'1 

12,8580 1 '12913 .00 :)04.450'1 

12.8580 5649.00:)04.4501 

12.8580 3461.50004.4501 

------ --, 
fbawahf alas 

_(MI?!!L... (Mp_~L 
0.ela7 

-2..9H1 9 

-3.9ll92 

0.6590 

-3,9892 0.8787 

-1.9H46 0,43S13 

·1.8432 0.:~6S12 
...__..._ ..........-~I
 

5.3216··24.7a14 

0,B70S 

06531 

0.B708 

0.81'08 

0.21 i'7 
,........-----

5.15602 

ii.070st 14.80481 3H124.37~iOI -156380.Q()OOI ··g..7::I091 2:15E,4

6.0705 14.8048 1276SI.'i'~300 -62552.0000 ·3.8023 0.8625
 

(i.070!3 14.8C48 9Si'7 .3·12~) -46914,0000 ·2.!)193 0.6469
 

6.0705 '14.8048 1;':769.'i'500 -62552.0000 -3.8HZ3 0.8625
 

E;'0705 14.8C48 12?69.'7500 -62552.0000 -3.8!l23 0.8625
 
......6.0705: 14.8048 3192.43'75 -'5638.0000 -D.9"731 0.2156 
N 

6.07'05 14.8048 1-'19'7.3750 -29088.5000 ·1.Il·W1 0.2835-- ------, 
'-.0 

..... .......__....... , .._.1- -27.1'103 _ 5,8900.._ .•
". _" _ .......,l_... __,. ...... ...._ "'h~ __"'.~>-''''~_M,_,"_

Ykb 

kabel 

Yktcb kl kbP Y1 ctNoNo nodal 
(m)(ml (m)(In) (rn) (m)(kN) (rn) ---_._--

-3.29400.64561.2L 7:J '1.40142.25175,38,6,37 2.092617500 0.2 

-3.2940 

8,35,9,34 

0.64561.2L 70 1.40142.25177,:~6,23 13125 0.2 2.0926 

-3.29401.4014 0.64562.2517 1.24702.092617500 0.2 

-3.29401.4014 0.64562.2517 1.24702.092610.33 8750 0.2 

-3.04401.2470 1.4014 0.39562,0926 2.2.517875014.29 0.5 

_._... .._----~_ .. 
0,6862 -3.4306 

16.26,17,19 

25.18,24, 

5,38,6,37 

1.44042,1.132 1.304-D28,15,27, 43750 2.19C220 38 76 94 0.2 

0.6862 -34306 

7,36,23 

1.304-D 1.44042,'~1 :l217500 0.2 2.19C2 

0.6862 -3.4306 

8,35,9,34 

2.LB2 1.304-0 1.440413125 0.2 2.19G2 

0.6362 -3.4306 

1033,14,29 

2.LH2 1.304-02.1902 1.440417500 0.2 

2.LE)2 -3.4306 

20 

1.304-D 1.4404 0.68622.190217500 0.2 

-3A';~O(~0.68622.L1:l2 1.30404375 1.44040.2 2.1902 

-_._--- .._...._---'M_._-
-3.5'i'44 

16.26,1'7:19
 

25,18,24,
 

5,38,6,:n
 

2.LS:l8 1.4807 0.729721 37 77 93 28.15,27, 2.2937 1.364D43750 0.2 

-I ,3()4-0 -3.5744 

i',315,23 

1.4807 0.729717500 0.2 i~.2937 2.1-6;1·3 

2.'~6;1,3 -3.5'7,~'~13125 1 .4/l07 On9702 2.2927 1.364-'0 

8,35,9,34 2.2~)37 2.'~6;1,3 1.3()4{I17500 02 1.4807 0.7297 -3.5'i'4'~ 

10,33,14,29 17500 2./.L8~3 1,48070.2 :2.2~m 1.364-D 0.7297 -3 .5'7'~4 

20 (l.n9743'75 0.2 2.2927 1.364-'02.'~6:la 1.4807 -3.5'74'~ 

11.:)2 -3.2,:2448750 2,4·8;18 1,4/l070.5 2.2927 0.47971.364-D 

L......____ •____L..__ __ l...._________'__••,.__• ____......._ ..'",__ .....,_......_ ..""••
~

5.23201 13.7901 !3C021.2!300! ..1500138.75001 -9.85351 217'70 

15 .2:~20 13.7901 

13.79015.2:1:20 

5.23:20 13.7901 

152:1:20 13.7901 

15.23:20 13.7901 

. 

1200SSI)OO 

9006.3'l~iO 

'12008.5000 

1200S.S000 

3002.1250 

.......--...---_.-.
 
Mkb 

.._:k~_. 
-57645.0000 

..<\3233."1500 

'"n645.0000 

-<'8822.5000 

·;~6635,0000 

'"60035,5000 

..1-5026,6250 

-600355000 

-60035,5000 

.." 5008.8750 

·3,94 H, 

·2..9~i61 

-3.9414 

··3,9414 

-O.9HS4 
,...._..._--_...... 

..25.6191 

http:�____L..____l...._________'__��


-----

----

Lanjutan tabel 4.13 Tegangan saat transfer akibat kabel atas tiap segmen tllmpuan A - D 

---.-J-..---- f cltasMkt Mkb 

(kNIll) 

33954.3750 

13581.7500
 

10186.3,25
 

13581.7500
 

13581.7500
 

10186.3'25
 

46033750
 

(kNm) (Mpa) 

- -162986.2500t--:g~·6060 

-()5194.5000 

-48895.8750 

-65194.5000 

-651 94.5000 

-48895.8750 

-30409.1'500 

-3.8424
 

-2.8818
 

·3.8424
 

-3.8424
 

..2.8818
 

-1.7923
 _...._-
-28.6890 

..-
YkbYktcbY1 ctNo PNo nodal kt I kb 

(111) (m)(111)(kN) (111 ) (111) (m) I (Ill)kabel 

-3.7254 

16.26,17,19
 

25,18,24,
 

5,38,6,37
 

1.5222 0.77612.4032 1.427143750
 2.563436
 78
 28,15,27, 0.222
 92
 

-3.72:54 

7,36,23 

1.5222 0.776117500
 0.2 2.4032 2.5634 1.427'1 

-3.7254 

8,35,9,34 

1.5222 0.776113125
 0.2 2.4032 2.5634 1.4271 

-3.7254 

10,33,14,29 

0.77612.4032 2.5634 1.427'1 1.522217500
 0.2 

-3.7254 

20,11,32 

0.776117500
 2.4032 2.5634 1.4271 1.52220.2 

-3.7254 

13,30. 

0.776113"125 0.2 2.4032 2.5634 1.4271 1.5222 

0.5261 -3.47542.5634 1.427'1 1.52228750
 0.5 2.4032 

-3.8834 

16.26,17,19 

25,18,24, 

91
 28,15,27, 1.5648 0.825623
 35
 79
 43750
 0.2 2.5186 2.6400 1.4930 

I
 
0.825(15,38,6,37 -3.8834 

7,36,23 

17500
 0.2 2.5186 2.6400 1.493011.5648 

-3.8834 

8,35,9,34 

13125
 1.4930 1.5648 0.82560.2 2.5186 2.6400 

0.825El -3.8834 

10,33,14,29 

1.4930 I 1.5648 17500
 2.64000.2 2.5186 

-3.8834 

20,11,32 

17500
 0.2 2.5186 2.6400 1.4930I 1.5648 0.8256 

13125
 2.5186 2.6400 1.4!J30 1.5648 0.8256 -3.8834 

1:3,30,22 

0.2 

2.6400 -3.88:~413125
 0.2 2.5186 1.4930 1.5648 0.8256 

._-_.. -----_....._- f--  -
24
 34
 80
 28,15,27,90
 43"150 0.2 2.6402 2.7195 1.5619 1.6088 0.8783 -4.04-90 

16,26,1'7,19
 

25,18,24,
 

5,38,6,37
 1'7500 0.2 2.6402 2.'7195 '1.5619 -4.04-\10 

7,36,23 

1.6088 0.8783 

13'125 0.2 -4.04902.7195 1.5619 1.6088 0.8783,3~~02 ~...___'M____'--- '----.......-I.---~-"
 -~---_.. --_..__....._..
~~---------~-

Zt Zb 

(m"3) (111'3)- 16~€i72'~
15.9068 

15.S1068 

16.9672 

16.9672 

15.9068 

16.9672 15.9068 

16.9672 15.9068 

'16.9672 15.9068 

16.9672 15.9068 

-..---
'I7.9<~44117.10021 36120.00001 -I 39E198.7500 I -9.47861 2.1123 

17.9244 17:1002 

17.9244 17.1002 

'17.9244 17.1002 

17.9244 17.1002 

'17.9244 17:1002 

17.n44 17.1002 

14448.0000 

10836.0000 

14448.0000 

14448.0000 

10836.0000 

10836.0000 

-37'£159 .~iOOO
 

-:iO~169 .6250
 

-:mI59.5000
 

-:>7959.5000
 

-:i0969.6250
 

-51)~169.6250 

18.94-44118.::'9201 38425.62501 -177143.7500 

'18.94-44118.~'92~ 153~~.25~01 -~OEI57.5~OO 
18.9~·44·__M'_M' 18.~,920 __."' ...-:)3143.1250, 11527.6875

._~_ 

f bawah 

~lpaL 

2.1346 

0.8538 

0.6404 

0.8538 

0.8538 

0.6404

0.2894 

6.2662 

-::.}91 ti 
-2.843El 

-3.7915 

-3.7915 

-2.8436 

-2.8436 

-29.3838 

0.8449 

0.6337 

0.8449 

0.8449 

0.6337 

0.6337 

6.5480 

2.0893~71 
I
 ......

vJ 
-:.740l 0.8357 1 0 

-2.8052 0.6268.., 1 ------ ~---, 



-----

Lanjutan tabel 4.13 Tegangan saat transfer akibat kabel atas tiap segmen tumpuan A - D 

_....__..._M.. 
No nodal No P Y1 ct c:b kt kb 

kabel ikN) (In) (rn) (rn) (rn) (m) 

8,35,9,34 17500 0.2 2.6402 2.7195 1.5619 1.6038 

10,33,14,29 17500 0.2 2.6402 2.7195 1.5619 1.6038 

20,11,32 13125 0.2 2.6402 2.7195 1.5619 1.6088 

13,30,22 13125 0.2 2.6402 2.7195 1.5619 1.6088 

12.31 8750 0.5 2.6402 2.7195 1.5619 1.6088 

25 33 81 a9 28.15,27, 43750 02 2.7678 2.8019 1.6337 1.6538 

16,26,17,19 

25,18,24, 

5,38,6,37 17500 0.2 2.7678 2.8019 1.6337 1.6538 

7,36,23 13'125 0.2 2.7678 2.8019 1.6337 1.6538 

8,35,9,34 17500 0.2 2.7678 2.8019 1.6337 1.6538 

10.33,14,29 17500 0.2 2.7678 2.8019 1.6337 1.6538 

20,11,32 13125 0.2 2.7678 2.8019 1.6337 1.6538 

13,30,22 13125 0.2 2.7678 2.8019 1.6337 1.6538 

12.31 8750 0.2 2.7678 2.8019 1.6337 1.6538 

4.39 8750 0.5 2.7678 2.8019 1.6337 1.6538 

-
26 32 82 88 28,15,27, 43750 0.2 2.9017 2.8871 1.7084 1.6998 

16,26,17,19 

25,18,24, 

l 
5,38,6,37 17500 0.2 2.9017 2.887'1 1.7084 1.6998 

7,36,23 13125 0.2 :2 9017 2.8871 1.7084 1.6998 

8,35,9,34 1"1500 0.2 2.9017 2.8ll71 1.7084 1.Ei!W8 

10,3:1,14,29 17500 0.2 2.9017 2.88"1'1 1."1084 1.6tl98.- --_...'-- ----._~- ~_......- -...-_..,-~- ------_......._--~~ -

--_.__.....-
MkbMI,tZt ZbYkbYkt 

__..~Im~ ____.0I\IirQ,..(rn A3)(m A3)(rn) ~~--
-70857.500015370.:2300'18.9444 18.392083 ·4.0490 

-70857,500018.3920 1~;:~70 :2300'189444-4.049083 

-53143.12501'1527.6375 18.3920-4.0490 18.944483 
-53143,12501'1527.6375 ' 18.3920-4.0490 18.94·4483 

-33241.2500-3.7990 18.9444- 18.3920 M97.6250283 

41 -4.2216 20.0298 19.7860 16346.7500 

41 -4.22'16 20.0298 19.7860 12260.0625 

4'1 -4.2216 20.0298 19.7860 16346.'7500 

41 -4.2216 20.0298 19.7860 16346.'7500 

341 -4.22'16 20.0298 . 19.7860 12260.0625 

4'1 ·4.2216 20.0298 19.n60 12260.0625 

41 -4.22'16 20.0298 19.7360 8173.3750 

41 -3.97'16 20.0298 19.7860 5985.8750 

331-4.40'15 21 ,1831 ~1'2g0~ 
33 -4.40'15 21.183'\, 21.2903 

33 -4.4015 21183'1 21.2903 

._-+- I I --"-~-_._.-.-..._._.._,-, 
411 -4.22'16 120.02981 19.78601 40866.87~iOI·184695.0()001 -~1.22101 

33r-4A:·Q.i5t21~183-i·121.2903143456,87501
 

,;1] •. ~:~:g.:!Q .._}l~..~.~ ~l~93 

17382,7500 
1:~037 .0625 

1"1382.'7500 

•___""M" .........___,
 

f bawah f atas 

_._rMJ~L_ 
-3.7403 

-3.7403 

-2.8052 

-2.8052 

-1.7547 

·30.7419 

-73878.0000 -3.6884 

-55408.5000 -2.7663 

-738'78.0000 -3.6!l84 

-73878.0000 -3.6H84 

-65408.5000 -2.76Ei3 

-65408.5000 -2.7663 

-35939.0000 -1.8442 

-34751.5000 -1.7350._--
..32.H;43 

...- .......~_._-
-192565.62501 -909051 

-3.6362-77026.2500 
-57769,6875 -2.7272 

-77026.2500 ..3.6362 

-36362_~73i~:J2~~Q. _._ -77.Q;~:3~g.2.., 

~lpaL 

0,8357 

0,8357 

0,6268 

0.6268 

0.29Ei9 
........R .."""!...~ 

6."17:16 

2,OE'54,. 

0.11262 

0.6196 

0.11262 

0.8262 

0.6196 

0,6H16 

0.4131 

0.3025 

7.1185 

2,0412 

0.8165 

0.6123 

0.~l165 

0.8165 

,..... 
u.l ,..... 



---

----

----- ----

Lanjutan tabel4.13 Tegangan saat transler akibat kabel atas tiap segmen lumpuan A .. D 

..._._..__...... _. -_..,---_.._"",.._. ......-_......,_..-- ...._..._-----.._... --~_.......---,..
 
Mkb 

kabel 

Z,J MI<tItYkt Yklkbcb ktP Y1 ctNoNo nodal 
__JI<I\~L..Jm"3)(111 ) (mj (m) (k!~~!!L __(kN) (m) (m) (Il!_)•_(3 0:1_~~j 

-57769.6875 

13,30,22 

1:~03'7 ,062521.2903-4AO 5
 211831
0.99331.69981.708L2.9017 2.8-87120,11,32 13125
 0.2 
-57769.6875 

12,31,21 

13037.062521.2903-4AO 5
 21.18311.708.1. 0.99331.69982.9017 2.8-87113125
 0.2 
-57769.68751:~03 7.062521,1831 21.29030.9933 -4.40 15
1.69982.8-871 1.708L13125
 0.2 2.9017 

-36325.625021,183" G503.8750' 21.2903-4.15150.74331.69982.9017 2.8-871 1.708L4.39 8750
 0.5 

-4.58 

16,26,17,19
 

25,18,24,
 

5,38,6,37
 

1.05571.7859 1.746983
 28,15,27, 43750
 2.975227
 31
 87
 0.2 3.0416 

-4.58
 

7,36,23
 

1.7469 1.055717500
 3.0416 2.9752 1.78590.2 

1.0557 -4.58
 

8,35,9,34
 

2.9752 1.7859 1.746913125
 0.2 3.0416 

-4.58
 

1033,14,29
 

1.055717500
 0.2 2.9752 1.7859 1.74693.0416 

1.0557 -4.58
 

20,11,32
 

17500
 1.7859 1.74690.2 3.0416 2.9752 

-4.58
 

13,30,22
 

1.7859 1.7469 1.055713125
 0.2 3.0416 2.9752 

1.7859 1.7469 1.0557 -4.58
 

12,31,21
 

13125
 3.0416 2.97520.2 

-4.5813125
 2.9752 1.7469 1.05570.2 3.0416 1.7859 

0.80574.39 8750
 0.5 2.9752 1.7859 1.7469 -433
 

3,40.
 

3.0416 

1.7859 0.5557 -4.088750
 0.7 3.0416 2.9752 1.7469 

-

30
 84
 28,15,27, 1.7950 1.1215 -4.78 

16.26,17,19
 

25:18,24,
 

5,38,6,37
 

28
 86
 43750
 0.2 3.1877 3.0662 1.8662 

-4.78
 

'7,36,23
 

17500
 0.2 3.1877 3.0662 1.8G62 1.7950 1.1:215 

13125
 -4.78
 

8,35,9,34
 

0.2 3.1877 3.0662 '1./ltl62 1.7950 1.1215 

17500
 3.1877 3.0662 1.8662 1.7950 -4.780.2 1.1215 

._ ~~~4,2~ ._l!5g~ ..£3_2:~~L-.3.~66.3..._..1.~?62,-!1~~~._~.~.l?:~~ .:1:?~ 

85 122.4073122.90741 46186.87501 -200746.87501 -3.95901 2.0162 

85
 

85
 

85
 

85
 

85
 

85
 

85
 
85
 

85
 

27
 

27
 

~7 

~7 

27
 

f bawah 

__~ip...::'L _ _..(~2~t 
-2.7272 

f atas 

0.6123 

-2.'7272 0.6123 

0,6123 

-1.7148 

-<~.7272 

0,30S5 
,...-_._... 

7,2454..32.6226
 

0.8065 

22.40'73 

-80298.7500 -3.583622.9074 18474.750022.4073 

..2.6B77 0.6049 

22.40'73 

-60224.062522.9074 13856.0625 

..3.5836
 0.806518474.7500 -80298.750022.9074 

0,8065 

22.4073 

-80298.7500 -3.583622.40n 18474.750022.9074 

0.6049 

22.40'73 

-60224.0625 -2.6117713856.062522.9074 
-2,61l77 0.6049 

22,4073 

13856.0625 -60224.062522.9074 

1~~856 ,0625 -60224.0625 -2.6877 0.6049 

22.40'73 

22.9074 

7049 .87~)0 -37961.8750 -1.6942 0.307822,9074 

. 22.9074 48E,2.37S0 -35774.3750 -1.5H66 0.212322.40n 
-,-,~ -'-I 
..33.7513 7.3752 

;23~7056r~~4B449t49005:62!d-~09243.125cJ-~8267 1.9909 

..83697.2500
 ..3.5:107 0.796423.7056 1l~626 .2500
24.6449 
.......62772.9375
 -2.648023.7056 24.6449 14719.6875 0.59731	 w 
N..83697.2500
24.6449 1~~626 .2500
 -3.5307 0.7964 

23.7056 

23.7056 

24.6449 19626.2500 ..83697.2500
 -3.5307 0.7964· 



--

Lanjutan tabe! 4.13 Tegangan saat transfer akibat kabel atas tiap segmen tumpuan A ~ D 

kb Ykt 

kabel 

Yl ktP ct cbNoNo nodal 

(kN) (m)(rn) (m)(m) (m)(m) 

1.1215 

13,30,22 

3.0662 1.8562 1.795020,11,32 13125 0.2 3.1877 

1.1215 

12,31,21 

13125 0.2 3.1877 3.0662 1.8562 1.7950 

1.7950 1.121513125 3.1877 3.0662 1.85620.2 

> .7950 0.8715 

3,40. 

4.39 8750 0.5 3.06623.1877 1.8562 

~ .7950 0.62158750 0.7 3.1877 3.0662 1.8662 

;.7950 0.37152.41 8750 3.1877 3.0662 1.85621 

---~-~.~ 

..844185 3.340-1 ---- 2815,27,29 29 85 43750 1.9493 1.190B 

16,26,17,19
 

25,18,24,
 

5,38,6,37
 

0.2 3.1599 

1.844117500 0.2 3.3401 3.1599 1.9493 1.1908 

7,36,23 3.1599 1.9493 1.190813125 0.2 3.340'1 1.8441 

8,35,9,34 17500 3.340'1 3.1599 1.9493 1.1908 

10.33,14,29 

0.2 1.8441 

17500 3.1599 1.9493 1.8441 1.1908 

20,11,32 

0.2 3.3401 

3.3401 3.1599 1.8441 1.1908 

13,30,22 

13125 0.2 1.9493 

13125 0.2 3.3401 3.1599 1.9493 1.8441 1.1908 

12,31,21 3.340113125 0.2 3.1599 1.9493 1.8441 1:1908 

4.3!l 13,34010.5 3.1599 1,9493 1.8441 0.9408a750 

O.6!:;OB3,40. 8750 0.7 3.3401 .1:15~19 1.94~13 1.8441 

'1 0,44082.4'1 8750 3.3401 3.1599;1 1.9493 1.8441 

3.1599; 1.9493 1.~144,11.42 8750 '1.:2 3.3401 0.190£1 

-'n__. ...._.._ ....._._.__._--_.'_~ __'_'____'.'M"''''_ ._._.. -_._.... -------- ----"._,.__...............
 -_. 

Ykb Zt Zb 

__~~L_ j~2:~I) _S~2~~L 
-4.7827 23./'056 24.6449 

-4.7827 23.7056 24.6449 

-4.7827 237056 24.6449 

-4.5327 23.7056 24.6449 

-4.2827 23.7056 24.6449 

-4.0327 23,/'056 24.G449 

-4.9842 I 25.0f:i031 26.51051 

-4.9842 25.0B03 26.5105 

-4.9842 25.0803 26.5105 

26.5105-4.9842 25.0803 

-4,9842 26.5105250803 

25.0803-4.9842 26.5105 

26.5105-4.9842 :?50B03 

25.0803 26.5105-4.9842 

-4.7'342 25.0803 26.5105 

25.0£103 . 26.()105 -4.4842 

-4.2342 25.0£103 26.5105 

2,6.5105-3.9842 25,0£103 

IVIkt 

.J!2!~~!,!L._ . 
147'19.61375 

14719,13875 

1471913875 

7625,6250 

~)438.1250 

3250,6250 

20839.0000 

15629.2500 

20839.0000 

20839.0000 

15629.2500 

15629.:2500 

15629,:ZSOO 

82320000 

~5044.5000 

38570000 

'1669.5000 

,__ •.r.--_.._"__.. __._....r....-"",.______.II~_,_ ~

Mkb f f'ltas 

.~'.!:~L_., .,_..i~~E1...... 
-527'72.9375 

-52772.9375 

-62772,9375 

-39661.1250 

";:17473.6250 

";:)5286.1 ;~50 

52097.5000IzI8058.niOOI 

-B7223.5000 

-6541 7,6;~50 

-87223,5000 

-B7223,t)OOO 

-55417.6250 

-65417.6250 

-65417.6250 

-41424.2500 

-39236.7500 

-:)7049.2500 

-34861'-'500 

___..__.._ .._ 

-2.6480 

-2.6480 

-2.6480 

-1.6;'31 

·uaos 

-1.4!l85 ....~,---
·%753;~ 

f bawah 

~~?~:L 
O.5()i'3 

0.5973 

0,5973 

0,30[14 

0.7207' 

0:1,119 
.........--.._--,
 

7,4,111 

-86f:l4411.96~>2 

-3.47/'e 0.786'1 

-2.6083 0.5!l95 

-3.47'7E: 0.78Ei1 

-3.471'8 0.7861 

-2.6083 0.5895 

-2.6083 0.5895 

-2.6083 0.5895 

-1.6!i17 0.3105 

-1.5644 0,2280 

-1.4772 0,1455 

-1.3900 0.0630 

-35.6444...____ _ 7.4285__..____1 

.......
 
U.>
 
W
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4.14.2 Saat layan akihat kabel atas 

I B I _ 
. I T VI I T - ...-... P 

T l!-! - • • - -, - ~.~t~~'~:~::·:~:::m .mm.~Yk, L. Kabel ~~ategangII ················.1\..· ·..I· · · i ··· naris netral -tl T.Kt 11l\.b aLa.S . 1 b........................... " .
 

l
.1hr:[-::::::::r:j:....m....lt..L~"m.m 

. 

Mengacu pada formula (3.4i) dan (3.42), maka diperoleh; 

Tegangan pada serat atas dan bawah No nodal 2 adalah 

Ykt = Ct- kt - Yl 1,7296 - 0,7506 - 0,2 = 0,3243 m 

Ykb = Yk( + kt + kb 0,3243 + 0,7506 + 1,0183 = - 2,0932 m 

Mkt - P. Ykt 3500.0,3243 = 1135,0500 k-Nm 

Mkb = P. Ykb 3500 . - 2,093 = - 7326,2000 kNm 

Mkb(layan) 7326,2000.106 

fatas = 
Zt 8,1541.109 

- 0,8985 Mpa 

1135,0500. 106 

f bawah = Mk t (layan) 
Zh 6,0104.109 

0,1888 Mpa 

Untuk tegangan akibat kabel atas selanjutnya dapat dilihat pada tabel4.14 



------

--

------------

-- ---

-- -----

--

--- ------

--

Tabe14.14 Tegangan saat layan akibat kabel atas tiap Sef,r111en tumpuan A ~ D 

~ 

Mkt 

kabel 

Zt Zbcb kt kb Ykt YkbNo P Y1 ctNo nodal 
(m A3) (kNrn)(ml (m) (m) (rn"3)(m) (m) (m)(kN) (m) 

8.1356 5.99281.2725 1.7275 0.7491 1.01701 57 11357 

-
1135,05006.01043500 0.2 1.7296 0.7506 1.0183 0.3243 -20932 8.15412 56 112 1.27492858 

28.15 7000 0.2 1.7357 0.7552 1.0223 0.3269 -2.1044 8.2079 6.0629 2288.30003 55 59 111 1.2821 

-----_..
0,228,15,27 10500 1.02904 54 110 1.2942 1.7459 0.7628 0.3314 -2.1232 8.2983 6.1514 3479.700060 

- -0,25 53 28,15,27,-16 14000 1.7601 0.7'735 1.0383 0.3377 -2,1495 8.4248 4727,800061 109 1.3112 6.2761 

28,15,27,6 52 17500 02 1.7183 0.71!'2 1.0501 0.3458 6051,500062 108 1.3330 -2.1831 8.5882 6.4377 

16.26
 

7 51
 28,15,27, 21000107 02 1.3598 1.8005 0.8C.04-0 1.0645 0.355863 -2.2243 8.7892 6.6379 7471.8000 

16,26,17 . 
8 50 28,15,27, 2450064 106 02 1.3915 1.E267 0.8238 1.0814 0.3677 -2.2729 9.0288 6.8778 9008.6500 

16,26,17,25
 

9 49
 65 28,15,27, 28000 0.2 0.3817 -23291105 1.4285 U566 0.8468 1.1 006 9.3066 71607 'lD687.6000 

16,26,17, 

25.18 
1----- '------

10 48 66 104 28,15,27, -2,392531500 0.2 1.E903 1.1220 0.39771.4705 0.8728 9.6238 7.4865 12527.5500 

16,26,17, 

25.18,24 ..........._~-1--------1---._------- 
11 47 28,15,27,67 103 35000 0,415702 1.5'177 1.£278 1.1457 -2.4634 9.98210.9020 7.8586 j 4549.5000 

16,26,17,19 

25,18,24, __ 0_ ......._.__...._..
,_...__........__. _..._..........
 .,.._........_,.......
 ..__.....- ............._._--"._~......;.., _.,.._.. _._._- --_._._......-",-------- 
,~612 28,1 l5,27,68 102 0.2 O.9:~,4235000 1.570~~ 1S688 1.'1713 0.4360 -2.5415 10.3810 8.27!~3 15260.0000 

16,26,17,19 --_. ..-..--..-...._-.._  --_.-..__.. --,--

-
Mkb 

(kNn~ 

-72026. 

-'14 730. 

_._
·22293. 

_._-
-30093. 

-38204. 

-46710. 

-55686. 

I-._-~ 

. 
-Ei5214. 

_...--.._-.. 
-75363. 

-86219. 

-------_.
-88952. 

_do 

20001 

80001 

60001 

00001 

25001 

30001 

0500 I 

80001 

5001 

0001 

0001 

--_.--._._.. 
-~---"-" .. 

f atas 11' bawah 

(Mp~~.Lil~!?~L 

-5.3'1451 

-3.57201 

-1.79471 

-6.16761 

-4.44851 

-0.89851 

-2.68651 

-7.00741 

1.1256 

0.7533 

0.3774 

1.309S 

0.9400 

0.1888 

0.5657 

1.4925 

-7.83101 1.6734 

-8.5G881 

-8.63741 

1.8432 

1.8514 

.....u) 
V1 



Lanjutan tabel4.14 Tegangan saat layan akibat kabel alas tiap segmen tumpuan A - D 

Mkb f alas rbawah
(KNmL (~~~1.._ .Q.~~L 

..E.:~.~ 
2.0004 

1.8336 

0.3667 

0.1668 

2.3671 

.
1.8233 

0.1761 
.~........-...
2.7287 

• 

Ul120 

0.7248 

O~:~ 

3.0804 

-·16040.5000~.~t-

-10.1140 

'38081.4000l-3.3673~ 0.7283 
-t7290.7000 -'1.5289 

.._---,.-
·13.3'144 

-18390.40001 -1.6992 

-16640.4000 -1.5375 

-11.7325 

--

3.8000163 

-95203.5000 -8.4 '182 

,.._~.._-_....__.. ••..t.......•• 

I<.o. .._.,__,...-,._._.;...........,__,._,..........~_,.__

9.0000 

4,50001 -98714.000ol -8.3:l701 

7.6000 

2.0000130 

676 

7.5000 I -91952.0000 I -8.495a I 

9.5000320 

95000 

9.8000 1 -39485.600oL -3.3348 

2.3500 -29~314.2000 ...:.~~11 

·14.1730 

rr----TI--klrv 

r~L 

7.5000 1~1(j;16~()QOt~it'"U997 

-r------ --~----
No nodal No P Y1 cl cb kt kb Ykl Ykb Zt lb 

kabel (kN) (m) (m) (m) (m) (m) (m) (m) (rnA 3) (rn A 3) (kt 

25,18,24, 

5.38 7000 0.5 1.5702 1.9688 0.9342 1.1713 0.186 -2.2915 10.3810 8.2793 

28,15,27. 1.6281 2.0134 0.9696 --'13 45 69 101 35000 0.2 1.1991 0.4585 -2.6272 10.1l232 8.7520 1604 
16,26.17,19 

25,18,24, 

5.38 7000 0.2 1.6281 2C134 0.9696 1.1991 0.4585 -2.6272 10.8232 87520 
6.37 7000 0.5 1.6281 20134 0.9696 11991 0.2085 -2.3772 10.8232 8.7520 145 

--t---- -14 44 70 100 28,15,27. 35000 0.2 1.6915 2.06'15 1.C061 1.2286 0.4834 -2.7201 11.3092 9.2794 1691 
16,26,17,19 

25, f 8,24, 

5,38,6,37 14000 0.2 1.6915 2.0615 1.0081 1.2286 0.4834 -2.7201 11.3092 9.2794-
7.36 7000 0.5 1.6915 2.0615 1.0081 1.2286 0.2334 -2.4701 11.3092 9.2794-

----~--- -- ----~-- ----- ----- ------ _. 
'15 43 7'1 99 28,1!5,27, 35000 0.2 . 1.7604 2.-1130 1.0497 '1.2600 1 0.5107 ·-2.8204 11.ll404 9.864{) 

lG,26,17,19 

25,18,24, I 

5.38,6,37 14000 0.2 1.7E~04 2'1130 1.0497 1.2600 0.5107 -2.8204 11.8404- 9.8646 
7,36,;13 10500 0.2 1.7604- 2.-1130 '1.0497 1.2600 0.5107 -2.8204 '11.8404- 9.8646 

--1------- -_.- ..- _.-. 1--'-- 1-----_._- - ..__.... 
-~---- 1--._------_.'16 '~2 72 98 28,15,27, 35000 0.2 '1.8349 2.·;~78 1.0~J44 '1.2930 0.5405 -2.9279 12.4183 '10.51 '13 

16,26,17,19 --____ c.....___ __......___L._.______-.1....___ 

......
uJ 
0\ 

, 



-----

--

--

Lanj utan tabel 4. ]4 Tegangan saat layan akibat kabel alas tiap segmen tumpuan A .. D 

--................
 -
Zt Zb Mkt
 

kabel
 

Ykt YkblIbcb ktNo P Y1 ctNo nodal 
(mA2-)(m)(m) J~A:l)(m) (m)(m)(kN) _(mL -..J!~~_..l:L. 

25,18,24, 

5.38,6,37 7567.0000
 

7,36,23
 

12.4'183 '10.51'13-2.92791.2930 .5405
2.'1678 1.09441.834914000
 C'.2 
5675.2500C,.2 -2.9279 12.4183 10.5113.5405
1.0944 1.29301.8349 2.167810500
 

2032..5000
-2.6779 12.4183 '10.51'13.2905
1.0944 1.2930C.5 1.8349 2.16788.35 7000
 

-
0 .57281 -3.04:27113.0447111.22271-;0048';0001 

16,26,17,'19
 

25,18,24,
 

5,38,6,37
 

1.1422 1.327773
 97
 28,15,27, 35000
 0.2 1.9150 2.2259'17 41
 

..3.0427 '13.04470.5728 11.2227 8019.2000
 

7,36,23,
 

14000
 1.9150 2.2259 1.1422 1.32770.2 

13.0447 -31948.3~)OO ..2.4491
 0.5359'1.3277 0.5728 -3.0427 '1'1.2227 6014.400010S00 1.9150 2.2259 1.14220.2 

.. 1.632813.044'7 0.35731.3277 '0 .5728
 -3.0427' 11.2227 4009.6000 -21 ~:98.90008.35 1.9150 2.2259 1.14227000
 D.2 

..2.7927' 13.0447 1'1.:2227 2259.6000 -119548.9000 -1.4~l66 0.2013 

-17'.0099 3.5!)55 

1.9150 2.2259 1.3277 () .3228
9.34 7000
 0.5 1.1422 

( G()78r~3~164iT13~7;'~14ri3~'JO:38t"2127;;':Ooo~t'~'076';::5(i(j(t~;~m4l"1':6:~5S;'1.3638'18 i'4 28,15,27, 35000
 0.2 2.0009 1.193140
 96
 2.2872 

16,26,17,-19 

2~j,1 ~3,24,
 

5,38,6,~37
 ( (?07844000
 1.193'1 '1.3638 -3.H:i47' -44305.8000 0.6~l44 

7,~~6,23 

n.2 2.0009 2.2872 13.n14 13.0038 8509.2000 -~\.2290 

..::,.164'i' -33229,3~)00 0,490 

8,35,9,34 

40500
 '1.193'1 '1.3638 ( 6078
 H7214 13.00382.2872 6381.9000 ":2:.42'170.2 I :2.0009 

( (i0780.2 I 2.0009 '13.00;38'14000 2.2872 1.'1 ~l31 '1.3638 <U647' 13.7214 8509.2000 -44305.8000 -3.2290 0.6544 

10.:33 Ie :)578 ..2.0'147' 13.7;!14 '13.00;387000
 o .~l 2.0009 2.2872 1.1 ~l31 1.3638 2504.6000 -~~0402.9000 "1.4869 0.1926 
,....._._

-18.4390 3.6280 _.__.-_.__._. _.._. ........-._._--l"._._._.--~-_..__.l--..__._.__._...
._~_.-.~ f-.-  ._._---- ._-_. - ........
 '~5290:OC;OcJ'-:7~:i65 -_.__. 19
 28,1 ~5,27,39
 75
 95
 350flO 0.2 2.0S126 2.:35"1'7 1.2470 1.4014 ( 6456\ ·3.2£140 1 14.4~'IO'11 '12.85~301 22596.0000 1.75731 w 
.......:J
Hl,26,17,-19 

.- ...__.__.. ,__--L ..-L . •__•__._.......... \O' ....,.._._.....,
 __.JI~ .._~I~__1--_'--__L-- 25, 1_~i--_-';__L-._ 

._---,,-, 
rvIkb 

.._~lIlmL_ 

-40990.6000 

<107·42.9!',OO 

-18745.3000 

.106494.60001
 

·42597.8000 

f atas f bawah 

j~lpa.L_J!~.R0.L 

0.7199"2..3008
 

-2.4'756 0.5399 

"·1.509~i 0.1935,-..._-_. 
··15.5380 3.2530 

"8.11:3381 1."1864 

0.7146-2..21355
 

~~~~~~-----~~ ..~-~-



--------
No nodal 

20 38 76 94 

21 37 77 93 

Lanjutan tabel 4.14 Tegangan saat layan akibat kabel atas tiap segmen tumpuan A ~ D 

- -----------,..--
P Y1 c: cb kt kb Ykt Ykb 2t Zb Mkt 

(kN) (m) (m) (m) (m~ (m) (rn) (rn) __ ..J~.~. (m/l3) J~.!:L fo'-' 
14000 0.2 2.0926 2.35'17 1.2470 '1.4014· 0.6456 -3.2940 14.4~)01 12.85aO 9038.4000 

10500 C.2 2.0926 2.35'17 1.2470 '\.4014- 0.6456 -3.2940 14.4501 '12.8580 6778.MOO 

14000 0.2 2.0926 2.3517 1.2470 '\.4014 0.6456 -3.2940 14.4501 12.8580 9038,4000 

7000 0.2 2.0926 2.3517 1.2470 '\.4014 0.6456 -3.2940 14.4501 12.85130 4519.2000 

7000 0.5 2.0926 2.3517 1.2470 1.4014 0.3956 -3.0440 14.4501 12.8580 2769.2000 

--35000 0.2 2.1902 2.4- 92 1.3040 '1.4404 0.6862 -:l.4306 15.2320 '13.7901 24017.0000 -1 ~ 

j 

14000 0.2 2.1902 2.-4" 92 1.3040 1.4404 0.6862 -3.4306 15.2320 13.7901 9606.8000 -I. 

10500 0.2 2.1902 2.-4"92 1.3040 1.4404 0.6862 -:1.4306 15.2320 13.7901 7205.-1000 .~ 

14000 0.2 2.1902 2.-4" 92 1.3040 1.4404 0.6862 -:l.4306 15.2320 13.7901 9606.8000 .1. 

14000 0.2 2.1902 2.-4" 92 1.3040 '1.4404 0.6862 -3.4306 15.2320 13.7901 9606.8000 •• 
3500 0.2 2.1902 2.-4- 92 1.3040 1.4404 0.6862 -3.4306 15.2:120 13.7901 2401.7000 •'1 

,.------ -f--
35000 0.2 2.2937 2,4898 1.3640 '1.4807 0.'1297 -:l.5744 16.0705 14.8048 25539.5000 -1 ; 

14000 0.2 2.2937 2.t.698 1.3640 '1.4807 0.7297 -:1.5744- 16.0705 14.8048 10215.8000 ~:: 

10500 0.2 2.2937 2.t.698 1.3640 '104807 0.72SJ7 -3.5744 16.070f) 14.8048 7661.8500 "~ 

14000 0.2 2.2837 2.I-e98 1.3040 '1.4807 0.7297 -3.5744 16.0705 '14.8048 '10215.8000 .~ 

14000 0.2 2.2£<37 2Ae98 1.3640 104807 0.'1297 -J.5744 16.0705 14.8048 ., 0215.8000 .. ~ 

3500 0.2 2.2~)37 2.4e98 1.3640 'IAB07 0.'1297 -:1.5744 '16.0705 '14.8048 2553.9500 •'1 

7000 0.5 2.2£137 Vega 1.3640 'IA807 0.4-797 -:~.324'~ 16.0705 '14.80,48 3357.9000 '"I. 
___ 1..-.,_.- ..____.__ ______ ......._..._.~ __ ___._~.___

M 

kabel 

No 

.~N 
61 

7,36,23 

5,38,6,37 

45 

8,35,9,34 61 

3010.33 

1314.29 

28,15,27, 00 

16,26,17,19 

25,18,24, 

5,38,6,37 80 

7.36,23 60 

8,35,9,34 80 

10,33,14,29 80 

20 20 

28,15,27, 51 

16,26.17,19 

25,18,24, 

5,38,6,37 00 

7·-~,7,36,23 

8,35,9,34 004 

10,33,14,29 00 

20 25 

11.32 32 

---_.
 
b 

~.L_ 
5.0000 

7.0000 

5.0000 

8.0000 

8.0000 

f atas 

~pat_ 

-3.-1914 

-2.3S135 

-3.1914 

-1.5957 

-1,4.746 

f bawah 

-l.Mp~L 
0.7029 

0.5272 

0.7029 

0.3515 

0.2154 

-19.8251 4.2573 

- -~--
1.0000 -'·.8H28 1.7416 

B.4000 -3. 'Ui31 0.6966 

1.3000 -2.3648 0.5225 

8.4000 -3.1531 0.6966 

8.4000 -3.1531 0.6966 

i·.1000 -0.7883 0.1742 

·20,4.953 4.5282 

- ~._--- -_.
4.0000 -7.7847 1.7251 

1.6000 <1.1139 0.6900 

'1.2000 -2.3:154 0.5175 

1.6000 -3.1139 0.6900 

1.6000 -3.'1139 0.6900 

D.4000 -0.7785 0.1725 

0.8000 -1.4480 0.2268 

.~21~~E.J1.~ 

...... 
l..I.l 
00 



---

--

-- -
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Lanjutan tabel4.14 Tegangan Eaat layan akibat kabe1 alas tiap segme:n tumpU311 A·· J) 

Vl kt 

kabel 

cbP ctNoNo nodal 

(m;(m) (m)(kN) (ml 

1.4271 

16,26,17,19
 

25,18,24,
 

5,38,6,37
 

2.5634C.2 2.4Ct3228,15,27, 3500078 9222 36 

t ,4271 

7,36,23 

C.2 2.4032 2.563414000 

1.4:;:71 

8,35,9,34 

2.4Q:320.2 2.563410500 

2.5634 t.4271 

10,33,14,29 

2.403214000 C'.2 

2.5634 1.4:271 

20,11,32 

14000 0.2 2.4032 

1,4271 

13,30. 

2.4032 2.563410500 C.2 

1.42712.56347000 C.5 2.4032 

1.4930 

16,26,17,19
 

25,18,24,
 

5,38,6,37
 

28,15,27, 0.2 2.51.36 2.640023 35 79 91 35000 

1.4930 

7,36,23 

14000 C.2 2.5136 2.6400 

10500 0.2 1.4930 

8,35,9,34 

2.5186 2.6400 

14000 0.2 2.5186 2.6400 I 1.4930 

10,33,14,29 14000 2.5186 2.6400' 1.4930 

20,11,32 

0.2 

10500 0.2 2.5186 2.640C 1.4SCO 
I 

13,30,22 0.2 2.640C i 1.4SCO 
i 

10500 2.5186 

I .._.._-~-,- _._~-~---_.--I--
34 80 \10 28,15,27, 3500024 0,2 ' 2.6402 2.:~ 95. 1.5619 

'16,26,17,19 

25,1<~,24, 

5,38,6,:37 2.7195, 1.5(;.19 

__7,216,32 _10500 0.2 

14000 , 0.2 ; 2.64:J2 

2.64::12 2.719~i 1.5619 

kb 

(m) 

1.E,222 

1.5222 

1.5222 

1.5222 

1.5222 

1.5222 

1.5222 

_. 
Yilt t Ykb t Zt Hlb f Mkt t IVll<b ~ f ;atGIS j'I' ~)awah 
(tn) (m) (m~3) 

0.7761 -·3.n54- ~i6.9tj7;'~ 
(m~~.) (I,Nrn) 

-I ;~OM' -;;7163~5000 
(kNm) 

-~:~O:iS9.(j(iOC; 
(Mpa) (rVlpa) 

"-~;~~g48 ·'·'-1'~7'(;77' 

0."i'761 ,3.7254 '16.9Gn '15.90M ·~OB65.4000 ,~52155€l()00 -3.0139 0.6831 

0.7'761 -3.72~i4 ·IEi.96n '15.9066 8149.0~)00 -39116.7000 ·2.30S4 0.5123 

0.7'1'61 ,3.7254 'IEi.gen 15.90~58 .~ 0865.4000 -~52155.€l000 -:\.0'739 0.6831 

0."i761 -3.7254 'IEi.gen '15.90~36 10B65.4000 -52155.€iOOO <~.ong 0.6831 

0.7761 -3.'7254 '113.9f:i72 '15.9068 8149.0~)OO <19116.7000 ';UaM 0.5123 

0.6261 -3.41'54 '16.96'T:;~ '15.9068 3Ei82.7000 -24:m'.llOOO '! .43:~a 0.2315---/..._.. 
,22.951:? 5.0130 

0.8'~56 ·3.8834 I '17'.92441 17.;Oi)~J;;a89E~Oclocr~~;~j19·:(j(iiJor~~~3.~I;;~)1.5648 

1.5648 0.B255 -3.3834 

1.5648 0.8256 ·3.8834 

1.5648 0.B255 -3.8fJ34 

1.5648 O.B256 ··3.3B34 

1.5648 0.8256 -3.8B34 

1.5648 0.8256 ·3.8834 

:......_._- ._.
 

n.9:?44 

17'.9244 

'17'.9244 

'17.9244 

17'.9244 

17.1002 11558.4000 

17.1002 8668.8000 

11558.4000 

'17.1002 

H.100:~ 

11558.4000 

'17.1002' 8668.8000 

'I7'.92'~417.1 0021 8668.8000 

-:i4:l67.€iOOO 

-40T/5.70DO 

-54:~67'.6000 

-~54367.6000 

-407'75.7000 

-407'75.7000 

-3.0332 

..~;~.2'74~) 

<\.o:n;,:~ 

·3.03:12 

-2.214~) 

·,2.:2'74~) 

-23.5070 

-·1.'6'ii9S·' 

0.6759 

0.5069 

0.6759 

0.6759 

0.5069 

0.5069

5.2384 

om3r~4~o;~90-r:i8;i~1.4ri8:3·920r~;07:40~5(~or-:141715:(j()OOr'-:~~;a--W14,1.6088 

'1.6088 0.87831 ·'k049C1 18.94441'18.3920112296.2000 -56686.0000 ··2.9922 0.6686 

0.8783 -4.0490 18.94,~418.3920 9222 ..1500 -42514.5000 -2.2442 0.5014·I.?~~ 

.....
u) 
\0 



--- -

Lanjutan tabel4.] 4 Tegangan saat layan akibat kabel atas tiap segrncn tUlnpuan A ,. D 

~ 

I 

Y1 cb 

kabel 

ctNo PNo nodal 
(m)(kN) im) <m} 

2.7195 

"10,33,14,29 

14000 0.2 264028,35,9,34 

26402 2.719514000 0.2 

26402 2.7195 

13.30,22 

10500 0.220.11.32 

264')2 2.719510500 0.2 

0,5 2.71957000 2.640212.31 

35000 0.2 2.7678 2.·3019 

'16,26.17,19 

25,18.24, 

5,38.6,37 

33 89 28,15.27,25 81 

2.7678 2.80'19 

7.36,23 

14000 0.2 

2.7678 2.8019 

8,35,9,34 

10500 0.2 

2,76780.2 2.8019 

10,33.14,29 

14000 

0.2 2.767 8 2.8:>19 

20.11,32 

14000 

10500 0.2 2.7678 2.8019 

13.30,22 2,767 810500 0.2 2.8:>19: 
! 

0,2 2.8:>19;12.31 7000 2.767 8 
I 

0,5 2.767 84.39 7000 2.8:)19\ 

_...."'___n._..........
_.._ ._-_.- I 
.,-_.........
-,. ..--..._. ---;;;;:;J'f 

0,2 2.ag71 

16,26,17,19 

25,18,24, 

5,38,6,;:17 140,)Oj 0.2, 2.gen 2.M71 

215 28,15.27, 35000 2.901732 82 88 

I 

7,36,23 10500) 0,2, 2,90"7 2.M71 

, 8,35,9,:J4 140!~ 0,:- ~.91:):: 2.M71 

1(),33.14'~~_.~~OOJ.2.3...~...J 1-.2.8871 

ZbZtYkbkb Yktkt 

(111) (m) (m) __ 

1.5619 1.6088 0.6783 

1.5619 '1.6088 0.8783 

1.5619 1.6088 0.8783 

1.5619 1.60·38 0.6783 

1.5619 1.6088 0.6283 

---
1.6337 1.6538 0.9341 

1.6337 1,6538 0.9341 

1.6337 1.6538 0.9341 

1.6337 1.6538 0.9341 

1.6337 1.6538 0.9341 

1.6337 1.6538 0.9341 

1.6337 '1.6538 0;9341 

1.6337 1.6538 0.9341 

1.6337 1.6538 0.6841 

-- --_ .. 
'1.7084 1.6998 0.9933 

UDa'l 1.6998 0.9933 

1.70a4 1.6998 0.9933 

'1.7084 1.6998 0.9933 

1.7084 1,6998 0.9933 

,_._--.__. ._-_.-
IVIkb 

___ (kl~~_ 

Mkt 

J..~~~_._
'12296.2000 ·56686.0000 

12296,2000 -56686,0000 

9222,1GOO -42514.5000 

9222,1 !')OO -42514.5000 

4398,1000 ';2659:;,.0000 

~ 
0490 

0490 

0490 

0490 

7990 

.J~~~~~, 
18.9444 

18.9444

18.9444 

'18.9444 

18.9444 

~!1':~) 

'18.3920 

Hl.3920 

-18.3920 

'18.3920 

'18.3920 

2216 120.0298119.:'8601 

2216 

2216 

2216 

2216 

2216 

2216 

2216 

9716 

20.0298 

20,0:;~98 

20.0298 

20.0298 

20.0298 

20,0298 

20,0298 

20,0298 

-19.7860 

-19.7860 

19.7860 

-19.7860 

19.7860 

-19.7860 

-19.7860 

'19.7860 

_....._-
f atas 

..i~~~~"~L 
-2.9922 

-2.9922 

-2.244;:~ 

..;::.2442 

-'1.'1037--....
-24.5935 

32593,50001 -147i'56.0oool -7'.37681 

13077,4000 

9808.0500 

13077.4000 

13077.4000 

9808,0500 

9808.0500 

6538,7000 

478E\,7000 

,-_._

-59102.4000 

-44326.8000 

-:>9 t 02.4000 

-59102.4000 

-44326.6000 

-44326,8000 

-29551.2000 

,,27801.2000 

____._M__. 

347'6S,5000 ·154052.5000 

13006.2000lj'621.0000 
10429,6500 -46215.7500 

13906,2000 ·61621.0000 

13906,2000 -61621.0000--- ----, 

-;':.9(;07 

-2.2130 

-2.9507 

-2.9507 

-2.2130 

-2.2'130 

-'1.4·,54 

-1.3880 

·25.7315 

'___M'_ 

..---_. 
f bawa~l 

J~~L 
0.6686 

0.6686 

0.501 ~. 

0.5014 

0.2391
-"""'"---' 

5.4205 

1.6524 

0.6609 

0.4~)57 

0.6609 

0.6609 

0.4957 

0.4957 

0.3305 

0.2420 

5.6948 

.._
-7'.2'724 1.6329 

0.6~;32-2.9090 
.....-2.1817 0.48991 .j:>. 
0-2.9090 0.6532 

-2.9090 0.6532 

4015 121.183'1121.290:\1 

4015 

4015 

4015 

4015 

21.183'1 

21,1831 

21.1831 

21.H131 

21.2903 

21.2903 

21.290:\ 

:!1.2903 



--

Lanjutan tabe14.14 Tegangan saat layan akibat kabel atas tiap segmen tunlpuan A ,. I) 

No nodal No P Y1 ct cb I\t kb Ykl Ykb Z1 

kabel (kN) (m) (rn) (m) (m) (m) (m) (m) (rnA?l.. .Q!lA~) '._..Q~Nm) .._. __ 

20,11,32 10500 0,2 2.9017 2.8871 1.7084 '1.6998 0.9933 -4.4015 33'1 2'1.2903 ·10429.t3500 

13,30,22 10500 0,2 2.9017 2.8871 1.7084 '1.6998 0.9933 -4,4015 33'1 21.2903 10429.65,00 

12,31,21 10500 0.2 2.9017 2.8871 1.70,34 1.6998 0.9933 -4.4015 83'1 2'1.2903 10429.'%00 

4.39 7000 0,5 2.9017 2.8871 1.70·S4 1.6998 0.7433 -4.1515 831 2'1.2903 5203.1000 

1.7469 1.0557 -4.5G85 

16,26,17.-19 

25,18,24, 

5.38,6.37 

1.7135928,15,.27, 35000 0.2 3.04\6 2.975283 8727 31 

-4.5885 

7,36,23 

2.9752 1.7859 1.7469 1.0557'14000 0.2 3.0416 

1.7469 1.0557 -4.5885 

8,35,9,34 

3.0416 2.9752 1.785910500 0.2 

17469,2.9752 \.0557 -4.5885 

10,33,14.29 

14000 0.2 3.0416 1.7859 

1,0557 -4.5885 

20,11.32 

3.0416 2.9752 1.7859 1.74691·4000 0.2 

'1.7859 1.7469 1.0557 -4.5885 

13,30.22 

3.0416 2.975210500 0.2 

-4.5885 

12,31,21 

3.0416 29752 1.7859 1.7469 1.055710500 0.2 

-4.58850.2 3.0416 1.746910500 2.9752 1.7859 1.0557 

-4.338!5 

3,40, 

4.39 0.5 '1.7469 0.80577000 3.0416 2.9752 1.71359 

-4.088;:,0.f55577000 3.0416 2.!3752 '1.7469;0:' '1.7859 
I 

!...H._.._......... __.._
_~,  ~ ~-_..__... .. ._,.._........__........... .........-.__......_... • H ......._
 ............_..- -_._-,
e...-. ..._- .__.. ..•..--,_._ ".--_.- _._-_. 
:1,2(:14:30 28,1 !i •.27, 35000 1.866;~ ·4.'782/' 

1G,26,H,~ 9' 

28 B6 ::I HI77 3.06G2 1.7950 i 1.1215 

I , 

25, 1~3,24, i 
5,38,6,37: 14000 1.7950:3.'36(120.2 31877 1.8662 '1.1215 ·4.7a27' 

7,36.23 10500 :'.2, 3 1877 3.'3602 '1.8662 1.79501 -4.7[:127'1.1215 

8,35,9,34 14000' C,.2! ~! HIT;" 3.06621 1.8£>62 1.79501 1.'1215 -4.71327 

L._.J.(),3~:.24,:~~.J.:40~lO O.2[ 3_1::177 _2:?66~ ..-:!.8662L..J...795O' 1.'1215 -4.7827,---_......:... -._----- . 

-ib-"r·-MII~-

)56 24.64<19 15701.0000 

)56 24.64,4·9: 11775.n)oo 
156 24.13449 15'101.0000 

.. 15701.0000)56__.. _.24.1j4'~9__ M__'_. 

--~,Ikt;--·---'0;;;;-" j:;;:';;;
(kNn~~_.__J~~P';-:Q.._ 

-46215.750Gi·~~.1a17 

-46215.7(iOO -~~.11l17 

-46215.7('100 -2.181 i' 

-29060.5000 ·1.37HI-'---' 
·2(;.098'1 

-66D5i..80001·2.824Ei 

-::)0218.3500 -2.-1184 

-E)6~)57 .8000 ·'2.824Ei 

-El6957.8000", ._M -2.8246.... 

~.e!L 
0.4fJ99 

0.4899 

0.4899 

0.2444._-
5.7963 

1.6130 

0.6452 

0.4839 

0.6452 

0.6452 

0.4839 

0.4839 

0.4839 

0.2462 

0.-1698 

5.9002 

Inl 22.90'74-1 

1n 
on 
173 

173 

173 

:m~ 

173 

173 

173 

22.9074

22.9074

;!2.9074 

:22.9074

22.9074

22.90'74

22.9074

22.9074

22.9074

~~694-9.300ol 

'l477S1.S000 

1'1084, 8(j,00 

14779,8000 

14779.8000 

'1 '1084.·3500 

1'1084.,%00 

1'1084,.·3500 

5639.9000 

3889.9000 

-1G05gi·.~)000I 

-r:)4:i:39.0000 

-48 'l79.2(iOO 

-G4239.DOOO 

-64~~39.0000 

·48'179.2500 

-48 '179 .2500 

-48'~ 79.2500 

<I036~).500() 

<!8(3'19.5000 

-i".·l(m~1 

·2.a()6~1 

,~~.150<~ 

-L~.813G9 

-2.8~)G9 

,2.1 ~)02 

·~~.150;'! 

·2:.1502 

-1.3553 

-·1.27n ,...__.-.,. 

·2/'.0010 

;?~4:6 4:i9I-~i~9252~;oof.·--'l ~57~;~4:~5(!OO·~·-:;.·O()'1,i '·"-'j·.5927.I5G 

0.6371 
......0.4778 ,.J:.. ......

0.6371 

0.6371 

~~__~__~c~ ~ • - ~. 



Lanjlltan tabe14.14 Tegangan saat layan akibat kabel atas tiap segmen tumpuan A ,. D 

----, -- (t IVIkb f atasZbNo nodal No P '(1 ct cb kt kb Ykt Ykb Zt 

• ~!1, (k~~L ~~~2_"kabel (kN) (m) (m) (m) (m') (m) (m) (m) (r:n"3) (m"~) 

"l'bawah 

.J~.p.~!L" 
0,4778,7500 ·~)0218,3500 ·2.'1'18424.M4920,11,32 10500 0,2 3.1877 3.0662 1.8662 1.7950 1.1215 -4.7827 23.7056 

0.4778 

12,31,21 10500 0,2 3.1877 3.0662 1.8662 1.7950 1.1215 -4.7827 23.7056 

,7!iOO ·!5()218,:~~:WO ·2:1'18424.644913,30,22 10500 0,2 3.1877 3.0662 1.8662 1.7950 1.1215 -4,782i' 23.705f3 

0.4778.7S00 ·5021 <U!H)O ·:2~.1·18424.6449 

.5000 <117'28,900024.64494.39 7000 0,5 3.1877 3.0662 1.8662 1.7950 0.87'15 -4,5327 23.7056 -1 '33Bt"~ O.24n, 
3,40, 7000 0,7 3.1877 3.0662 1.8662 1.7950 0.6215 -4.2827 23.7056 ,5000 ·29SI78,9000 ·'1.2646 0:176524.6449 

24.6449 .5000 ·28228,9000 ·1.1908 0.10552.41 7000 1 3.1877 3.0662 1.8H62 1.7950 0.3715 -4,0327 23.7056 _......_-- ---_.. 
-27.B02EI 5.9448 

26.5105 ,00001 -1'l4447,00001 ·6.95551 1.5721 

16,26,17;19
 

25,18,24,
 

5,38,6,37 14000 0.2 3.3401 3.1599 1.9493 1.8441 1.1908 -4.9842 25.0803
 

29 29 85 85 28,15,27, 35000 0.2 3.3401 3:1599 1.9493 1.8441 1.1908 -4.9842 25.0803 

26.5105 -f39778,BOOO -2.7822 0.6289 

7,36,23 10500 0,2 3.3401 3.1599 1.9493 1.8441 1.1908 -4.9842 25.0803 

.2000 

0.4716 

8,3S,9,34 14000 0.2 3.3401 3:1599 1.9493 1.8441 1.1908 -4.9842 25.0803 

26.5105 .4000 ·!52334, '1000 ·~~.0867 

,2000 0.6289 

10,33,14,29 14000 0,2 3.3401 3:1599 1.9493 1.8441 1.1908 -4.9842 25.0803 

26.5105 ·69778,13000 -::~.7822 

,2000 0.6289 

20,11,32 10S00 0.2 3.3401 3.1599 1.9493 '1.8441 1.1908 -4.9M2 25.0803 

26.5105 ·n9n8,13000 -2.7822 

,400026.5105 ·52334,'1000 ·~~.O86"l 0.4716 
: 

26.5105 ·~)2~~34, 'I 00013,30,22 10S00 0,2 3.3401 3:1599 1.9493 '1.8441 1.'1908 -4.9842 25.0803 AOOO ·~~.Or:lG"l 0.4716 

12,3j,;l1 10S00 0,2 3.3401 3:15!l9 1.9493 '1.8441 1.1908 -4,9842 25.0803 26.5105 -2.086i' 0.47°16.4000 .!>2334, 0' 000 

.. 1.32'1326.5105 ,60004.39 7000 0,5 3.3401 3:1599 1.9493 1.8441 0.9408 -4,7342 25.0803 <33139.4000 0.2484 

3,40. 7000 0,7 3.3401 3:1599 1.9L93 1.8441 0.6908 -4.4B42 25.0803 26.5105 ,6000 <~ 1389.4000 -'J.:25Hl 0.1824 

26.51 Of, ·2963~).400()2.41 7000 1 3.3401 3.'1599 1.9493 1.8441 0.4408 -4,2342 25,0803 .6000 0.1164·1.18'18 

,60001.42 7000 ~ .2 3.3401 3:1599 1.91-93 1.8441 0:1908 -3,9Ci42 25.0803 26.5105 ·'1:1'120 0.0504·27889.4000 
_ ..ft__.o_ 

·28.5'155 5.9428 
--~.. - - - --- .. ---- -~--~-~-~-- -----------------' -_.._- ---------------- ----~-~---- ----------- ._--_.~----~~ -_._.~_.__._._-- _._----------~--_.. ---- --~----~--- ------------~._-~--

...... 

.,J:l. 
N 
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4.14.3 Saat transfer akibat kabel bawah 

B i 

-.- ~ ' ---------1 .r I! r1 
I 

I II ==:1 ··· ..·' ·..·..·· .. · ·..· ..---J Ct IIj ·· ..··j..· ·giiiIS·netrar f::::::: ::::=e~t ~/
::1 ••.••.•.•••••.••.•·••.••.•·1 .•.••••·1 ••·..: ••••····••··J;··I···\;>~'k" IYk,h .••.•.·.•·••·•••••·

1 I• '. •• .'.+Ti~ii±ml~--;tbe~~=gang
 
Mengacu pada formula (3.43) dan (3.44), maka diperoleh ; 

Tegangan pada serat atas dan bawah No nodal 2 adalah 

Ykb Cb- kb - tb/2 1,7296 - 1,0183 - 0,2003 = 0,5108 m 

Ykt Ykb + kb + kt 0,5108 + 1,0183 + 0,7506 = - 2,2797 ill 

Mkb P. Ykb 12425.0,5108 = 6346,6900 kNm 

l'Akt P. Ykt 12425 . -2,2797 = - 28325,0075 kNm 

Mk b (transfer) 6346,6900.10 6 

fatas 
Zt 8,5141.109 

0,7454 Mpa 

28325,0075.10 6 
f bawah = Mk t (transfer) 

Zb 6,0104.10 9 

= - 4,7127 Mpa 

Untuk tegangan akibat kabel bawah selanjutnya dapat dilihat pada tabe14.15 
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i, 

Tabe14.15 Tegangan saat transfer akibat kabel bawah tiap segmen tumpuan A·· D 

Y1P 

(m)(kN) 

1.2 12425
 0.2005 

1.2 12425
 0.2010 

24850
 0.2025 

24850
 ' 0.2045 

24850
 0.2075 

0.2'10524850
 

24850
 0.2145 

24850
 0.219 

24850
 0.224 

...... ..
-~  ...-._- , 
1.2 '12425 O.229~; 

_._.__. _.._-, 
1.2 12425
 0236 

.. ....- .......-- ._--.-_....
 

........._.__._IL....__
 

Ykt It Zb 

(m~3)(rn) ~!1"3)-'- 
13.1356 5.9928 

-2.2797 13.5141 6.0104 

:-. ..

ct 

(m) 

1.2725 

1.2749 

1.2821 

1.2942 

1.3112 

1.3330 

1.3598 

1.3915 

1,4285 

1.4705 

1----
1.5'1"17 

.........-.._...~,-

1.5702 

cb 

(m) 

1.7275 

1.7296 

1.7357 

1.7459 

1.7601 

1.7783 

1.8005 

1.8267 

1.8566 

1.8903 

____M 

1,9278 

._._...
1.9688 

_"'_-- ---
1.15ZH1 2.0134 

---_..----_..... 

kt 

(m) 

0.7491 

0.7506 

0.7552 

0.7628 

0.7735 

0:1872 

0.8040 

0.8238 

0.8468 

0.8728 

0.90~~0 

-._-_.
0.!l3~2 

--_...
0.9696 

- ....._....._

kb 

(m~ 

1.0170 

1.0183 

1.02Z:3 

'1.0290 

1.0383 

1.050'1 

'1.064!5 

1.08H 

1.1000 

1.12<''0 

-1.1,.t·7 

---,
'1.1?13 

_.._,
'I.19ta1 

...__....._

.....:~ 

vkb 

{r.1) 

0.5108 

0.5124 

0.5144 

0.5173 

No
 

kabel
 

1
 

No nodal 

113
 

112
2
 

111
3
 

110
4
 1.2.3.4 

1.2.3,45
 109
 

1.2.3,46
 108
 

107
7
 1.2.3A 

106
8
 1.2.3.4 

105
 1.2.3,49
 

-
1.2.3,410
 104
 

.- ...__....._....._
103
 

1---- '----_.
 

11
 

...__............n ...._'._.....
 

'12 10:2 

-~............"'.._...".._
1----.-- 
101
 

e---1---,-- 

13
 

........._-_.... _._-,1---,--'-'._"'
'14 100
 ••__•__ 

0.5207 

0.5255 

13.2079··2.:2899 

-2.30G2 8.2983 

1---
-2.3291 6.4248 

-2.3580 

-2.3940 

1----1----
0.5308 ·2.4360 

..2.4844
0.5370 

1----
0.5443 -2.5391 

_.,_....._
----~

0.:5526 ·2.15003 

-_._,._.._---
0.5615 ..2.6670
 

.__.__. ...............~-_ ... 

.. _-_."1-.._ .._--_. 

......__._.1..-........._._._
 

13.5882 

13.7892 

9.0288 

--1---
9.3066 

9.6238 

---_.....~~ 

!~.~)821 

_.__._..
11D810 

.--- 
10,8232 

-_.__..._
11.3092 

6.0629 

--_.
El.1514 

6.2761 

6.4377 

6.6379 

~7.4865 

._-_.
7.858E: 

----,
H.2793 

._--_._
H.752() 

-_._.- 1--._
9.279,1.._-...- .._-......--_...... 

'13525.8550 

_..
6 ]66.()~)5C1 

"""'---'" 

6976.6:1751 

..........,.......
 

Mk:t J f atas I f bawah 

__.~~&_. _(Mpa) il~£::) 

-213325.272510.7454;31-4.71271 

-28452.00'751 O.7756614.69~~81 

-57309.07001 1.540421 ..9.31643
 

-57878 .13~iO 1 1.5258,H -9.2220 

-58596.30001 1.506651 -9.·~ 0206 

-59490,90001 '1.485761 ·8.9623'1 

-60534.0000 I 1.460921-8.80'145 

-6'1737.34001 1.433871-8.62169 

-63096,153501 1.405461 ·8.42806 

-32308.nr510.6878,'II-4.11126 

-3:m7.47(iOI O.6720~31-4.o0;;~45 

~ 

.j:,. 

.j:,. 

~,~kb 1
 
(kkNmL 

6346.6900 

6366,.5700 

-' 
'12 '82.84:10 

-
'12 854.9050
 

'12939.3050 I
 

'13 158-.6:'50 I
 

1---
6.8773 13 90.3BOCI 

7.1607 '13144.4500 

--'--1--

1,69-15 2.0615 1.0081L........;.~ ____._L....___
 

------------_. - 



Lanjutan tabe14.15 Tegangan saat transfer akibat kabe1 ba\vah hap segmen tumpuan A - D 

No nodal No P Y1 ct cb kt kb Ykb Ykt Zl Zb 

kabel (kN) (m) (m) (m) (m) (m) (rn) (m) (m"3) (rn"3) 

15 99 1.7604 2.1130 1.0497 1.2600 11.8404 9.864E5 

-
16 98 1.8349 2.1678 1.0944 1.2930 12.4183 '10.511:3 

--
17 97 1.9150 2.2259 1.1422 1.3277 13.0447 1"1.2227 

-------
18 96 2.0009 2.2872 1.1931 1.3638 13.7214 12.0038 

------ ---- ----~ 

19 95 2.0926 2.3517 1.2470 1.4014 14.4501 '12.8580 

.. -'-- -_._. 
20 94 2.1902 2.4192 1.3040 1.4404 15.2320 13.7901 

~-

21 93 2.2937 2.4898 1.3640 1.4807 16.0705 '14.8048 

-
22 92 2.4032 2.5634 1.4271 1.5222 16.9672 '15.9068 

---- _. -
23 91 2.5186 2.6400 1.4930 "1.5649 1'7.9244 17.1012 

,
-i------. ..._..~,_  ..........~  ---_.. .. .... .... ---._-- ,.....-.._._.. 

.._~-_ ..._- _._ ---- -
24 90 2.6402 2.7195 1.5619 "1.6088 115.9444 18.3920 

--:-.--- -" --_ ... 1---- ._--,..._--- ----1--.__. ._._--- _._. .._.._-- '-._. 
25 89 r 2.'7678 2.8019 1.f5337 "1.6538 20.0298 '19.7860 

.. i---._ '-'-'-1----_. 1---. . ._-.-----._- -_._- ---_. 
26 Be 2.90H 2.8871 1:1084 1.6998 21:1831 21.2903 

----- .__..
!'-'-..... ....... ----1--------- --_. ......._- -_. 

27 87 3.05":6 2.9752 1.78~9 '1.7469 22.4073 22.9074. 

--,_. --_._,--- !--'-- - _. ------_. _. 
28 86 3.1877 3.0662 1.8662 -\.7950 23.7056 24.6449- --'---_. --______._.........:...c...;;;..;~ _ 

Mkb Mid J f alas Ifbawah 

(kNm) (I~Jrn) _ .J..1Ii£a). 

.--l---. 

-l- ._._,--

(Mp~ 

I I-

...... 

..J:>. 

,_-""-_ --L-__--"'-'_ 

~~..~._--_.~~-.- --~~.-~-~-~."-

VI 



--

-- ---- -----

----

---

-- ---

Lanjutan tabel4,l5 Tegangan saat transfer akibat kabel bawah hap segnlen tumpuan A - D 

r--------'---' 
MktMI<bZbYkt ZlYkbkbcb ktY1 ctPNoNo nodal 

(f\Nrn)(rn) (m"3) (rn-'3)(m)(m) (m) (kNn:.L_ _._._....(m) (m)kabel (kN) (m) 

25.0603 26.51051.84413.3401 3.1599 1.949385
29
 

---_.  ~----, 

23.7056 24.64491.8662 1.79503.066284
 3.187730
 

r-----~ 

22.907422.40731.7859 1.74693.0516 2.975283
31
 

_. 
2'[ .290:~2'1.18311.69982.8871 1.708482
 2.901732
 

.- ----,-1.6538 20.0298 19.78601.633733
 81
 2.7678 2.8019 

-, 
2.6402 1.5619 1.6088 18.9444 18.392034
 80
 2.7195 

35
 79
 2.5186 1.5649 17.9244 17.10122.6400 1.4930 

----- ---1-------1----
2.5634 16.9672 15.906836
 78
 2.4032 1.4271 1.5222 

--f----. 
16.0705 14.804837
 77
 2.2937 2.4698 1.3640 1.4807 

--1----_. 
1!j.2320 36
 76
 1.3040 13.790'12.1902 2.4192 1.4404 

f--._-_."'"----_. 
39
 75
 2.3517 1.2470 1.4014 14.4501 12.85802.0926 

1----_. 
40
 74
 1.1931 1.3638 12.00382.0009 2.2672 13.7214 

-- r-. f-----.~-_..---  ---, 
41
 73
 1.9150 '1.32772.2259 1.1422 13.0447 1'1.2227 

n....__.. _...._... -_._,~._-._--.--..1------,-"'"---- f-.._- 1---
42
 72
 ,10,11 12425 O.2~570 1.8349 2,1678 1.0944 1.2930 0,6078 -2.!~9~i2 12.4183 10.511:~ 755'1.9'150 -3"1215.'--__..:........ ...._______ ...._._____L...____._._ ..._ ..___._.___• _ .._.__
.L..___ ._"_._._,,_,, 1...._.._._ 

f at;351f bawa.h 

(Mp~. ~~) 

I -'--- 

360010.608131-3.54051 

..... 
~ 
0\ 

'~-~~~~~"~'~-'~'~-~----'---~-~' 



---

---

----- ----- ---

-----

------

Lanjutan tabel 4.15 Tegangan saat transfer akibat kabe1 bawah hap segmen tumpuan A - D 

ykt ZIYkbkbcb ktY1 ctPNo Zb I Mkb I Mid If ata~ If bawah No noelal 

(m) I-J.!:n) __(m) (m)(m)(m) (m)(kN)kabel (m"
~J~;~~~IJ-;I~~;~j;o-r---~£~;,~~;m o~~~~li;~;~;~11.8-2.9047'1.2600 0.59502.1130 1.04971.7604,10,11 12425
 . 0.258043
 71
 

1'1.30921 ~l.279410.5829 -2.81961.22862.0615,10,11,9,12 1.6915 1.00·:l124850
 0.250044
 70
 

-->-.
-2.'7400U99'1 0.57130.24~ 0.96:16,10,11,9,12 1.6281 2.0134 10.82321 8.7520169
 24850
45
 

-2.'7400 8.752010.8232U99'1 0.57130.96:160.2430 1.6281 2.013412425
8.1:3 

0.5615 -2.66701.9688 1.1713,10,11,9,12 24850
 0.934246
 68
 0.2360 1.5702 10.38HJ! 8.279:3 

8.279:30.5615 -2.6670 10.38HJ1.17138,13,7,14 1.9688 0.934224850
 0.2360 1.5702 

!~.9 821
 ".8586 '13732.1WO -64617.45501.1457 0.5526 -2.6003,10,11,9,12 1.517747
 67
 24850
 0.2295 1.9278 0.9020 ·_---1
7.8586 '13732.1'1100 -64617.45508,13,7,14 0.5526 -2.6003 9.98211.145724850
 0.2295 1.5177 1.9278 0.9020 

-'.8586 686E:.0550 -32308.'7275-2.6003 9.98211.1457 0.55266.15 12425
 0.2295 1.5177 1.9278 0.9020 

-2.53911.47:)5 9.623866
 ,10,11,9,12 24850
 0.2240 1.8903 0.8728 1.1220 0.544348
 ,.4865 -1352S.85':r:;;;ooo.S350 
7.486~5 'I3:t25.8550 -630~l6 .6350
8,13,7,14 1.47:)5 0.5443 -2.5391 9.623824850
 0.2240 1.8903 0.8728 1.1220 

"1.4865 '13525.8550 -6;~0~)6 .6350
6,15,5,16 1.47:)5 0.5443 -2.5391 9.623824850
 0.2240 1.8903 0.8728 1.1220 

,10,11,9,12 ..2.4844
 '13344.4~)00 -6'1737.340049
 65
 0.2'190 1.1006 0.5370 9.3066 7.160724850
 1.4235 1.8566 0.6468 
. I
 

S,13,7,1.~ '7.1607U006 'I 3344A50lJ -6'1737.340024850
 0.2·190 1.4285 1.8566 0.!:468 0.5370 -2.4844 9.306'6 

13,15,5,1 G 24850
 0.2·190 1.1006 0.5370 -2.4844 9.3 066 '13344.45001.4285 1.8566 0.84fKl 7.1607 -6" 737.3400 

C1.2190 '1.100641.17 12425
 1.4285 1.8566 0.lll·S8 0.5370 -2.4844 -3()8~)8 .6700
9.3066 7.1607 6672.2250 
__-J.-_____._____1-__ ,-_____________'--___._L......_.___._. ____ 

.. _--

'14485.0650 

'14196.8050 

7098.4025 

'1395::\2750
 

'13952..2750
 

-700El7 .0600 II .280821 -7.55082 

-680a9.00ool '1.311~7·7.77982 

-:34044.!5000 ..Q:~8~5 -3.~~~. 

1.9675!5 -11.6697 

-66274.9500 \1_3441 ;~' -a.0049 

-M274.9500 

2.68823 

·1.37567 

1.37567 

0.687M 

3.43918 

..._--
'1.40546 

1.40546 

1.40546 

4_21638 

-

1.43387
 

1.43387
 

1.43387
 

0.7169;3
 

5.01854
 

1.34412 -H.0049--- ----, 
-H>.009S 

---_. 
-8.2225'1 

-8.22:<:5'1 

-4.11126 

-20.5563 

-8.421:i06 

·8.42806 

-8.42806---, 
-25.2842 

-B.G2169 

-8.tl2169 

.....-8.62.1691 +" 
--...)·4.:11085 

-30.1759 

---=-->=---r 



------

---

----- --- ---

---- --- ------

Lanjutan tabel 4.15 Tegangan saat transfer akibat kabel ba\vah tiap segmen tumpuan A - D 

_. 
YktYkbI<bcb ktctP Y1NoNo nodal 

(m) (m)(m) (m)(m)(kN) (m) (m)kabel -
0.5308 -2.43601.8267 0.8238 '1.08140.2145 1.3915,10,11,9,12 24850
50
 64
 

0.5308 ·2.43601.08141.8267 0.82388,13,7,14 0.2'145 1.391524850
 

..2.4360
1.0814 0.53081.8267 0.82386,15,5,16 0.2'145 1.391524850
 

1.0814 0.5308 -2.43600.2145 1.3915 1.8267 0.82384,17,3,18 24850
 

·2.39400.8040 1.0645 0.525563
 ,10,11,9,12 0.2105 1.3598 1.800551
 24850
 

-2.39400.2'105 0.8040 1.0645 0.52558,13,7,14 24850
 1.3598 1.8005 

-2.394024850
 1.8005 0.8040 1.0645 0.52556,15,5,16 0.2105 1.3598 

0.5255 -2.39401.8005 0.8040 1.06454,17,3,18 24850
 0.2105 1.3598 

,10,11,9,12 1,3330 1.0501 0.5207 -2.358052
 62
 24850
 0.2075 1.7783 0.7872 

8,13.7,14 24850
 1.3330 1.7783 1.0501 0.5207 ·2.35800.2075 0.7872 

..2.3580
6,15,5,16 0.2075 1.3330 1.7783 1.050'1 0.520724850
 0.7872 

..2.3580
4,17,3,18 24850
 0.2075 1.3330 1.7783 1.0501 0.52070.7872 

1.05012.19 12425
 0.2075 1.3330 1.7783 0.7872 0.5207 ·2.3580 

---- ----- -_.._----_._- _.._......_......_-_....... ._--- --,....__.....- --_........
 
53
 61
 ,10,11,9,12 24850
 1,7601 ·1.Q38~~0.2045 13112
 0.7735 0.5173 ·2.3291 

a,13,7,14 24850
 0.2045 1.3112 1.7601 0.7735 '1.0383 0.51n ·2,3291 

13:15,5,16 24850
 0,2045 1.3112 1.7601 0.'7735 '1.0383 0.5173 ·2.3291 

4,n.3,18 24850
 1,76010.2045 1.3'112 0,7735 0,5173 ·2,3291'1.0383 

2.19 12425
 1.31120.2045 1.7601 0:7735 '1.0383 0.5173 ·2.3291 

1,20, 12425
 1.31120.4795 1.7601 0.7735 '1.0383 0.2423 ..2.0541 

L.....-__-..J ___ I ____________,,_._L-__'-.._-.-l_ 

Zt 

(m"3) 

9.0288 

9,0288 

9.0288 

9.0288 

a.7892 

a.7892 

8.7892 

3.7892 

8.5882 

8.5882 

8.5882 

8.5882 

a.5882 

8.4248 

a.4248 

a.424,8 

8,4248 

8.4248 

3.4248 

Zb 

(m"3) 

6.8778 

G.8778 

6.8778 

(>'8778 

6.6379 

6.6379 

G.6379 

G.6379 

(>'4377 

6.4377 

(1.4377 

(>'4377 

G.4377 

6.2761 

G.2761 

6.276" 

G.2761 

f1.276'1 

G.276·1 

,----
Mkb 

(15Nn~__ 

'13'190.31\00 

13190.3HOO 

'13190.3S00 

"13190.3800 

13058.6750 

13058.6750 

'13058.6750 

"13058.6750 

---_.._
'12939.3950 

'12939.3950 

'12939.3950 

'12939.3050 

6469.6975 

_..._-_..__..
,[ 2S54.905C1 

'12E154.9050 

12854.9050 

'I 2854.90S0 

6427.4525 

3010.5775 

Mkt 

__• (kNm)_
 

-60534.6000
 

-6()5:~4 .6000
 

-60534,6000
 

-60534.6000
 

-5~~4HO .9000
 

-5~~490 .9000
 

-594~)O .9000
 

.. 5~l490 .9000
 

-58596.3000 

-58596.3000 

-585f:l6.:3000 

-58596.3000 

-2~l298,1500 

..-----_........_
·578781350 

..57878,13!iO 

-57878.1350 

-57878.1350 

-289:19.0675 

-255;'~21925 

f atas fbawah 

j~P<!L-(~~) 
'1.46092 ·8.80145
 

1.46092
 -8.80145
 

'1.4609;2
 -8.80145
 

1.46092
 -8.80145 

~5.8388 -35.2058 

-8.9623'1
 

1.48576
 

1.48576 

·8.H623·1 

1.48576 -8.96231
 

'1.48576
 -8.96231 

~5.9,4,52 "35.8492 

1.5066!5 ·9:10206
 

'1.50665
 -9.10206
 

'1.50665
 ·9.1 0~~06
 

'1.50665
 ·9:W206 

0.75332 ·4.()5103 
..._-

6.7792 -40.9592 

1.525M -922'199 

1.52584 -9.22199 

'1.5258,4 -922199
 

'1.5258-4
 -9.22199
 

0.76292
 -4.611 
......0;~~735 -4.~~~~ 
~ 
<Xln255 -45.5655 

~n.'_.:.:.-=.==..,.--:;.-------:;:; 



--- --

-- ---

Lanjutan tabel 4.15 Tegangan saat transfer akibat kabel bav..'ah tiap segltlen tumpuan A - D 

--- r------,..-' 

No nodal No P Y1 ct cb kt kb Ykb Ykt Zt Zb Mkb 

k.abel (kN) (m) (m:, (m) (m) (m) (m) (m) (mI\3) (mI\3) (kNm) 

54 60 ,10,11,9,12 24850 0.2025 1.2~42 1.7459 0.7628 1.0290 0.5144 -2.3062 8.2983 6.1514 12782.8400 

8,13,7,14 24850 0.2025 1.2~42 1.7459 0.7628 1.0290 0.5144 -2.3062 8.2983 6.1514 12782.8400 

6,15,5,16 24850 0.2025 1.2~42 1.7459 0.7628 1.0290 0.5144 -2.3062 8.2983 El.1514 12782.8400 

4,17,3,18 24850 0.2025 1.2~42 1.7459 0.7628 1.0290 0.5144 -2.3062 8.2983 6.1514 '12782.8400 

2.19 12425 0.2025 1.2~42 1.7459 0.7628 1.0290 0.5144 -2.30~)2 8.2983 6.1514 6391.4200 

1,20, 12425 0.4475 1.2~42 1.7459 0.7628 1.0290 0.2694 ··2.0512 8.2983 6.1514 3347.2H50 

55 59 ,10,11,9,12 24850 0.2010 1,2821 1.7357 0.7552 1.0223 0.5124 -2.2899 8.2079 6.0629 '12733.1400 

8,13,7,14 24850 0.2010 1.2821 17357 0.7552 1.0223 0.5124 -2.2899 8.2079 6.0629 '12733.1400 

6,15,5,16 24850 0.2010 1.2821 17357 0.7552 1.0223 0.5124 -2.2899 8.2079 6.0629 12733.1400 

4,17,3,18 24850 0.2010 1.2821 17357 0.7552 1.0223 0.5124 -2.2899 8.2079 6.0629 '12i'33.1400 

2.19 12425 0.2010 1.2821 1,7357 0.7552 1.0223 0.5124 -2.2899 8.2079 (>'0629 6366.5700 

1,20, 12425 0.4790 1.2821 1.7357 0.7552 1.0223 0.2344 ·2.01'19 8.2079 6.0629 2912.4200 

-------- ,....-
56 58 ,10,11,9,12 24850 0.2005 1.2749 1.7296 0.7506 1.0183 0.5108 -2.2797 8,5141 (>'0104 'I 2693.3!l00 

8,13,7,14 24850 0.2005 1.2749 1.7296 0.7506 '1.018:3 0.5108 ·2.:2797 8.5141 6.01 o,~ 'I 2693.31.l00 

15,15.5,16 24850 0.2005 1.2749 1.7296 0.7506 1.0183 0.5108 ·2.:2797 8.5141 6.0104 12693.3800 

4,17,3,18 24850 0.2005 1.27 '~9 1,7296 0.7506 '1,018:3 0,5108 ·2.2797 8.5141 G.01 o,,~ '12693.3800 

2.19 12425 0.2005 1.2749 1.7295 0.7506 '/.0183 0.5108 ·2.27~l7 8.5141 (J.0104 62146.6900 

1,20, 12425 0.4755 1.:21119 1.7295 0.7506 1.018~3 0.2358 .. 2.0047 8.5141 (>'01Q.I~ 2929.8'150 

------~-- f---- 1--"- ...--- ------ _._- ----- _..........-
57 ,10,11,9,12 24850 0.200') 1.27;15 . 1.7275 0.7491 '1.0170 0.5105 ·2.27()6 8.1356 ~j.9928 '12685.9250 

8,13,i',H 24850 0.2000 1,2'125 1.7:275 0.'1491 1.0170 0.5105 ·2.27()6 8.1356 5.992a ·12f;85.9250 

6,15,5,1l5 24850 ....0.2~OO ,"-~.?-7.:??JJ275 ,--.O.~~ _.!.:Q170 .~~05_,_J27[~--!~1,3~~ .-!~~~ -':~?~~~~~!50 '--1...-. 

._- ---
MI,t f atas f bawah 

Q~n) ..J~a) j~.P~:L 
-57309.0700 1.5404,2 ·9.:11643 

-57309.0700 1.54042 ·9.:11643 

-57309.070a 1.54042 ·9.31643 

-57309.0700 1.54042 -9.31643 

-28654.53(jO 0.7702'1 ·4.65821 

-256'10 .4100 0.40337 -4:16335 

7.3362 ·46.0873 

-56904.0150 1.55133 -9.38561 

-56904.0150 1.5513:3 -9.:18561 

-56904,01 ~)O 1.5513~3 ·9.3856'1 

-5[5904.0150 '1.5513:3 -9.:\8561 

-28452.1J075 0.77566 ·..H,9281 

-24997.8575 0.35483 ·4.12309 ,--- --
7.400'1 -46.3583 

-5(5650.5450 1,49087 ·9.42542 

-5[5650.5450 '1.49087 -9.42542 

-566:)0.5450 ., .49087 -9.42542 

-56650.5450 1.49087 ·9.42542 

-21l325.2725 0.7454:3 ·4.71271 

-24908.3975 0.34411 -4.14422 

7.4652 ·46.5586 

-5(5573.5'f00 1.55931 -9.44025 -+>. 
'0-56573.5100 1,5593'1 -9.44025 

-56573.5100 1.55931 -9.44025 



Lanjutan tabe14.15 Tegangan saat transfer akibat kabel ba\vah hap segmen tumpuan A - D 

No nodal No P Y1 cl cb kt kb Ykb Ykl 

kabel (kN) (m) (m) (n) (m) (m) (m) (m) ( 

4,17,3,18 24850 0.2000 1.2725 1.7275 0.7491 1.0170 0.5105 ··2.2766 

2.19 12425 0.2000 1.2725 1.7275 0.7491 1.0170 0.5105 ·2.27£56 

1,20, 12425 0.47SC 1.2725 1.7275 0.7491 '1.0170 0.2355 ·2.0016 

-------_.-

Zl 

m1\3) 

8.1356 

8.1356 

8.1356 

----- r t "--r--
Zb Mkb 

(!nI\3) (kNn:.l__ 

5.9928 '12B85.9250 

5.9928 6342.9(i25 

~i.9928 2926.0875 

Mkt f alas f bawah 

j!tNI!1.__ -iMpa) ~pa) 

-5£5573.5100 1.55931 -9.44025 

-2a2He.7550 0.77966 ·4.72012 

-24B~)9 .a800 0.35966 ·4.14996 

-..... ..._.11 7.4713. -46.631'1_. _ 

..... 
VI' 
C 

. I 
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4.14.4 Saat layan akibat kabel bawah 

B .j 
l ~ r:---------i-.- : ! I

I !I 

l L, I I I i ·· · · · ·~· ·.I.··T·k·····..·· ·.. TI ....·..··..····r·····l············· ·········r garis netral +·······l····-t,·ot I·················1··..······1···· ..··..··..········..···1··..·..··T..············ i I . k iYk 
b lI; .......mf·m·f···mmm+m1m mmt;rLIYk,1 

1 I· '. · · · .jT;w21Im_mm~be~fhegang 

Mengacu pada formula (3.45) dan (3.46), maka diperoleh ; 

Tegangan pada serat atas dan bawah No nodai 2 adaiah 

Ykb Cb- kb - tb/2 1,7296 - 1,0183 - 0,2003 = 0,5108 m 

Ykt Ykb + kb + kt 0,5108 + 1,0183 + 0,7506 = - 2,2797 m 

T'v1kb P. Ykb 9940.0,511 5077,3520 kNm 

Mkt P. Ykt 9940. -2,28 = - 22660,2180 kNm 

Mkb(layan) 5077,3520.106 

fatas = 
Zt 85141 .109 , 

0,5963 Mpa 

Mkt(layan) 22660,2180.10 6 

fbawah = 
Zb 6,0104.10 9 

= - 3,7702 Mpa 

Untuk tegangan akibat k~bel bawah selanjutnya dapat dilihat pada tabel4.16 



Tabel4.16 Tegangan saat l1yan akibat kabel bavvah tiap segmen tumpuan A .. D 

Mkt J f atas 1f bawah 

I 

No nodal No P I Y1 ct Gb kt kb Ykb Yrct'~- Zt Zb 1 Mkb 
kabel (kN) (m) (m) (m) (rr) (m) 1-_(m) (In) .J!n"~ ..J!"'3) ._.~Nn~L.
 ._j~~~!L_,.
 _J~!e.~. ....0~~L 

5.99281.2725 1.7275 0.7491 1.0170 8.13561 I 113 

1----1 I I I I I I I ~ .---..----1---
5077.35201 -22El60.21601 0.59631 <\.i'7021.21 99401 0.20051 1.27491 1.72961 0.75061 1.01831 0.51081 -2.27971 8.5"141' 6.0"1042 I 112 

I I I I I I I I I· _+--_.\-__.....1•. 
·'6~0E~r'-·50·!~:2560r-~227S:i:606t)r-(;;20~:r-~,\.i5421.282'1 1.0223/ 0.5124/ -2.2899 8.20791.7357 0.7552111 1.2 99·40 0.20103 

1.2.3.41 198801 0.20251 1.29421 1.7459i 0.76281 1.02901 0.5144/ 72,062r e.2;"J8~J--6~~:)14r-102:26·~2720i--=:i5f;47::2;;G(;r-:i·2:;Z;r-:iA:'5"3':i4 I 110 

M ._~...~_. __.-l.....__,~_"..__.._•. _ ..M'~t-·__"·_..'M_."+....,_..._ ....._ 

I 5 I 109 I 1.2.3.4t-1988Ol;20451~il 1.760110:773~ 1.0383Io:51731=2~\29·1rt\.424~r-62~'6"· 10283.9240 -46302.50801 1.220'71 -'/.3776 

• 
I 6 I 108 I 1.2.3.4 I 19880 I 0.2075I ~~.05011· O_52071-2.'~580ti;:5i\62t--;3A:mt··1·o351'~'-:46i;m::o:~O() "120531 -j' 2:3161.3330 

r--?11071 1.2.341 19880/ 0.21051 1.35981 1.8005 1-0.8040I 1.064510·:52551=2.39401--8.7892t···~m~t··10~~r-=i75g;.::7;wc; "1.18861 ·j'.11591l 

1-~98801 0.21451 i.39151 1.82fj7l0.E2381 1.0814!r;.53081=2A,3601 9.0;~881 6.8778 -48427.68001 1.16871 -i'.041:28 1106 

9 I 105f9t1051 1.2.3.41 198801 0.21901 1.42851 -,.85661 0.134681 1.1006r--D:5'3701 -2,48441' 9.30661 7.1607 ·49'189.8no/ 1.1471/ -6.8974 

1 I I I 1 I I I I f-.---I-----l-. 
1.2.3.41 198801 0.22401 1.4"7051 1.8903/ 0.87281 1.12201 0.54431 -2.53911 9.6;~381 7.48651 10820.6840l -~504Ti".3060/ 1.1;;~4-4/ -6.7424101104 

·11t1031-·_····~2t'--9940to229~-~~-;17~·- 1.G2~rO.9020rW~rQ"5526r~2:(;O·a3"'-'-'-""·"---""-·-·-·-·~~.982·11 7.8!)8E~
 54,!~2.84,4.0 ·:25a4t~.9a20
 0.5503 -3.2890 

~1-~)2I--"'1~2t--9940~r'o236ot·-1·;70';;tt:9688t"··0.9342t·1;71:ij·-O:5615·1~2:(;670r1(1~i1c~·--82;'93r-5531.31oOr·-::;509;1l0(;r-O~761 -3.2020 

13·1101r------r-..-·-I·----l-~i~E2811-· 2.0134i·ii:9636rill91r-·..·-r---··-r1O-:e:;1321·..·-8:7i;2c~·~··--_ ...._.._'-'--'-"-' 

~~~ --.:t==t~-=1~i~!~1it2.051st1.o08It...!.2~t=:==t==].1.!29~L~P94 
VI 
N 

http:l.....__,~_"..__.._�


----
--

---

---
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Lanjutan tabe14.16 Tegangan saat layan akibat kabel bawah tiap segm(~n tmnpuan A - D 

r---' 
No nodal No P Y1 ;t cb kt kb Ykb Y~t Zt Zb tv! 

kabel (kN) (m) ('n) (m) em) (m) (m) --.J.~ (m"3) (111"3) (kt1--...... .
15 99 1.7604 2.1130 1.0497 1.26CO 11.8404 9.8646 

--  -~-1--'--1--

16 98 1.8349 2.1678 1.0944 1.2930 12.4163 10.5113 

~ 1--
17 97 1.3150 2.2259 1.1422 1.3277 13.0447 11.2227 

--_.-.-- -_. . 
18 96 2.n009 2.2872 1.1931 1.3638 13.7:214 12.0038 

- --- _._ -- -~ 

12.658095 2.::1926 2.3517 1.2470 1.4014 14.450119 

_.._-.---- 
20 94 2.1902 2.4192 1.4404 15.2320 13.79011.3040 

--1--._
21 93 1.4807 14.604822937 2.4898 1.364J 16.0'7015 

.. -_._.
22 92 2.4032 2.5634 16.9(172 15.90681.4271 1.5222 

91 2.518623 2.6400 1.5649 17.9244 17.10121.4930 

_. -_._-..._ ,-,_...... ------ .._---1-._------_. _._-_. ._-- f----. -"_.'- -- -
 --' 24 90 . 2.6402 2.7195 1.5619 1.6088 18.39201e.9444 
, _._ ..__.-- ....'___H_.. 1--_.---.......__........._,........ _............,_._- ._....................
f----.- 

..633725 89 V67a, 2.8019 1.6~~38 20.0298 19.7860 

__. '~ __""M__m_.__ 
...__MO..- •.__.- ...._--_•.. f---._..._-1---.-f-. _._--.'-'-'-f-- 

26 88 2,9017 2.8871 ..7094 1.6998 2'1.1831 21.2f~03 

_M__ M__M_"'~___----1--.__._ -_._- 1-.__...........1-----_._ -_._.f-..-_.. .........M'_._
-"-
27 3.D516i 2.9752 :."1859 22.9()741.7469 22..407387 • 

--_.
.-_._-- f----;-~-:" _._--- f------.-.
86 1.8662'-  _1.~ ~,_,_.______ 23.79!P _.24.6...~? _.____.28 __e-. , __ ...Y.1:~2.~ 3.0662 

,---..,r-------..----......----' 
IV1kt I f atas Ifbawah 

....:_)..1__(k~1._~L .Q:~~L. 

._...._o/Io.o.-_.._-_..-f...,--_.-.........-_.

I .----+---. 

,·-..t------....--- 

...... 
I..l; 

I - ..------- 

VI 
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Lanjutan tabe14.16 Tegangan saat layan akibat kabel bawah tiap segmen tumpuan A - D 

_.
 
No nodal No P 

kabel (kN) 

Y1 

(m) 

ct 

(m) 

cb 

(m) 

k1 

(m) 

kb Ykb 

(m) (m) 

YU 

(111)

29 85 3.3401 3.1599 1 S493 1.8441 

30 84 3.1877 3.0662 1E662 1.7950 

.-

-

31 83 3.0516 2.9752 17859 1.7469 

1---
1.6998 

--1---_.
1.6538 

--
1.6088 

1.5649 

-
1.5222 

1------. 
1.4807 

1----_. 
1.4404 

1-------
1.4014 

,._~ 

1.3638 

---'1-'-----"
1.3277 

1.2930 0.6078._--, -,"_._.
1--'--' _._._-

1---_

1-.-..

1--

1---'--' 

_._-_._
..-._-

-"'-"

1----.

1---

-_........ -.

L-•._ ••_ 

--

'--' 

,-,. 

... 

32 82 2.9017 2.8871 1.7084 

33 81 2.7678 2.8019 16337 

34 80 2.6402 2.7195 1.5619 

35 79 

---_. 
36 78 

2.5186 

2.4032 

2.6400 

2.5634 

14930 

1.4271 

37 77 

1---1---._---_. 
2.2937 2.4898 1.3640 

38 76 2.1902 2.4192 

1 

12040 

39 75 

1--_._-- -
40 74 

I-  -  _ ..__.__.- '-'-- 
41 73 

- -"-'-----'- ---_.. 
42 72 ,10.11 99·W,---'----,-'-- ........._

..----

0.;;;6701-.____ 

2.0926 

2.0009 

f--- 
1.9150 

1---
'1.8349

'-'-' 

2.351711 2470 

2.28721 1 1931 , 
-2:2259l' 1422 

1---- ._

...1.15781 1.09~~ 

Zb . 

. 3) L (m~3) 

803T 26.5105 

l5Ei I 24.6449 

-~ 

0731 22.9074 

831 I 2'1.2903 

~9al 19.7860 

1441 18.3920 

-
2441 17.1012 

'>721 15.9068 

O~d 14.6048 

201 13.7901 

011 12.8580 

. 
141 12.0038 

471 1'1.2227 

" 

..2.1:19~i2 831 10.511:l ... " 

Mkb Mkt 1fates I f bawah 

__!!s.~m)__ ~pC!LLj~1.~)(k~L 

...... 
Vi 
..j:o. 

6041.5320 ·29772.28801 0.48651 ·2.8324 



-----

----

-----

__

Lanjutan tabe14.16 Tegangan saat layan akibat kabel bawah tiap sebl"ffien tumpuan A .. D 

-~-----
Zb MklZtkb Ykb Yktcb ktY1No P ctNo nodal 

(rnA:)) (kNr(m) (m'3)(m) (m)(rn)(kN) (rn) (m) (m)kabel -- . 
59'14-2.9047 11.8404 9.86461.2600 0.59502.1130 1.0497,10,11 0.2580 1.760471 994043 

,.... .,......._
115gB9.27940.5829 -2.8196 11.30921.22860.2500 1.6915 2.0615 1.008144 70 .10,11,9,12 19880 

1---.....
-2,7400 10.8232 113571,1991 0.5713 8.75200.2430 2.0134 0.969545 69 ,10,11,9,12 19880 1.6281 

56n-2,7400 10.8232 8.75200,2430 1.1991 0.57131.6281 2.0134 0.96958.13 9940 

._-f-.--- .__
46 68 ,10,11,9,12 

8,13,7,14 

19880 

19880 

0.2360 

0.2360 

1.5702 

1.5702 

1.9688 

1.9688 

0.9342 

0.9342 

1,1713 

1.1713 

0.5615 

0.5615 

·2,6670 

-2,6670 

10.3810 

10.3810 

8.2793 

8.2793 

11162 

11162 

47 67 ,10,11,9,12 

8,13,7,14 

6.15 

19880 

19880 

9940 

0.2295 

'0,2295 

0.2295 

1.5177 

1.5177 

1.5177 

1.9278 

1.9278 

1.9278 

().9020 

().9020 

0.9020 

1.1457 

1.1457 

1.1457 

0.5526 

0.5526 

0.5526 

-2,6003 

-2,6003 

-2.6003 

9.9821 

9.9821 

9.9821 

7.8586 

7.8586 

7.8585 

-
1098~ 

1098~ 

5492 

48 66 ,10,11,9,12 

8,13,7,14 

6,15,5,16 

19880 

19880 

19880 

0.2240 

0.2240 

0.2240 

1.4705 

1.4705 

1.4705 

1.8903 

1.89Q3 

1.8903 

0.8728 

0.8728 

0.8728 

1.1220 

1.1220 

1.1220 

0.5443 

0.5443 

0.5443 

-2.5391 

-2.5391 

-2.5391 

9.6238 

9.6238 

9.6238 

7,4865 

7,4865 

7,4865 

10820 

10820 

10820 

49 65 ,10,11,9,12 

8,'13,7,14 

6,'15,5,16 

4.17 

19880 

19880 

19880 

9~~40 

0.2190 

0.2190 

02190 

0,21 no 

1.4285 

1.4-285 

'IA285 

IA285 

1.8566 

1.8566 

'1.8566 

'1.8566 

0.84E8 

O.84E8 

0.6468 

0.8468 

1.1006 

1.1006 

1.1006 

1,1006 

-. 
0.5370 -2.4844 

0.5370 -2.4844 

0.5370 -2.4844 

0.5370 -2.4844 

9.3066 

9.3066 

9.3066 

~).306E) 

+..._-
7.1607 10675 

7.1607 10675 

7.1(10'1 10675 

7.1E107 5337 

.- ._-- '-.--- ._.__. .-.---_._- ---'-.._._...._.,-_.._- ----_..._-.- --,-

'L_ 
3000 

.0520 

.4440 

7220 

6200 

.6200 

.6880 

.6880 

.8440 

.68-40 

.6840 

.6840 

5600 

.5500 

5600 

7800 

Mkt 

(kNm) 

-28872,7180 

-~ 

-56053.6480 

,,,--
-54471.2000 

-27~~35.6000 

f alas 

(Mpa) 

0.4995 

1.0247 

:- 
1.0494 

0.5247 

1.5740 

-53019.9600I 1.0753 

fbawah 

(Mpa) 

-2.9269 

,......_-
-13.0407 

-EL2239 

-3.1119 

-9.3358 

-6.4039 

..5301 SI.9GOO 

-----_.
 
-51693.9640 

..51693.9640 

-25846.9820 

'1.0753 -6.4039 .._,--- ..._
2.1~l06 -12.8078 

----1-----
1.1 005, -6.5780 

1.1005 -EL5780 

- 0.5503 -3.2890 

2.7513 ·16A450 

,------ ,......--- .....--
-50477.3080 

..50477.3080 

-~504 77.3080 

,----
..49389.8720 

-49389.8720 

-49:)89.8720 

-2469.1[·.9360 

4,4338 ..- ........_-...-._...-"-...._.._

1.238'[ 

1.2381 

'1.2381 

3.7143 

.__.._. 
'1.27613 

1.2768 

768
1.2
0.6034--"._'" 

-E'-7424
 

-6.7424
 

-6,7424


-20.2273 

1 -6.8974 1 
.':! rlA':'7 

>-' 
VI 
VI 

I 
~--~----_.. "--~".'- i 



--
No nodal No 

kabel 

P 
(kN) 

- ---,
Y1 ct cb kt kb Ykb ykt It Zb 

(m) (m) (m) (m) (m) --.J!~) (m) (m"3) (m"3) -, 
50 64 .10,11,9,12 19880 0.2145 1.3915 1.8267 0.E238 1.0814 0.5308 -2.4360 9.0288 6.8778 

8,13,7,14 19880 0.2145 1.3915 1.8267 0.8238 1.0814 0.5308 -2.4360 9.0288 6.8778 

6,15,5,16 19880 0,2145 1.3915 1.8267 0.8238 1.0814 0.5308 -2.4360 9.0288 6.8n8 

4,17,3,18 19880 0.2145 1.3915 1.8267 0.8238 1.0814 0.5308 -2.4360 9.0288 f).877S 

51 63 .10,11,9,12 19880 0.2105 1.3598 1.8005 0.8040 1.0645 0.5255 -2.3940 8.7892 6.6379 

8,13,7,14 19880 0.2105 1.3598 1.80Q5 0.8040 1.0645 0.5255 -2.394·0 8.7892 6.6379 

6,15,5,16 19880 0.2105 1.3598 1.8005 0.8040 1.0645 0.5255 -2.3940 8.7892 6.6379 

4,17,3.18 19880 0.2105 1.3598 1.8005 0.8040 1.0645 0.5255 -2.3940 8.7892 6.6379 

.-1---- . 
52 62 .10,11,9,12 19880 0.2075 1.3330 1.7783 0.7872 1.0501 0.5207 -2.3580 8.5882 6.4377 

8,13,7,14 19880 0.2075 1.3330 1.7783 0.7872 1.0501 0.5207 -2.3580 8.5882 6.4377 

6,15,5,16 19880 0.2075 1.3330 1.7783 0.7872 1.0501 0.5207 -2.3580 8.5882 6.4377 

4,17,3,18 19880 0.2075 1.3330 1.7783 0.7872 1.0501 0.5207 -2.3580 8.5882 6.4377 

2.19 9940 0.2075 '1.3330 1.7783 0.7872 1.0501 0.5207 -2.3530 8.5M2 6.4377 

- 1--,-_._-- M..___• 

-~_...~-- ._._-- ......._~_. 

.-.. _--- ---- _..-._----_....._........ ...._-_.. -_.._. . 
53 E;1 i ,10,'11 ,9,12 19880 0.204~, L31'12 1.7601 0.7735 1.0383 0.517:.'. -2.32f!1 M248 El.2761 

8,'13,"7,14 19f;80 0.2045 L3112 1.7601 0.7735 1.0383 0.51n -2,3291 8.4248 E;.276'1 

6,15,5,16 19880, 0.2045 '1.3112 1.7601 lJ.7735 1.0383 0.5173 -2.:1291 8.4248 6.2761 

4,17,:1,18 19880 0.2045 U112 1.7601 0.7735 1.0383 0.5173 -2.3291 8.424a 6.2'76'1 

2.19 9940 0.2045 U1'1:1 1.7601 0.7735 1.0383 0.5'173 -2,:1291 8.4248 f!.276·' 

'!,20, 9940 0.4795 U1'12 1.7601 O.77:l5 1.0383 0.2423 -2.0541 M248 6.276" 

'--_-'---.___I....___-.L.-_____'-._•.__'-._.._.__.___~_ •.___..L..., 

Lanjutan tabe14.16 Tegangan saat layan akibat kabel bawah tiap segmen tUlTlpUan A - D 
i 
I 
I 
I 

f atas fbawah 

- ~~P~ _.__(Mpa).-'--

00 1.2Sl78 -7.041:1 

00 1.2978 -7.041 :1 

00 1.2978 -7.0412 

00 1.2978 -i'.0412 
._'--~ 

_._-
~).Hl12 -28.1646 

------ __'R_ 

OO 1.3890 -7.1698 

00 1.3~19() -7.1698 

00 1.3E\90 -7.1698 

00 1.3890 -7.1698. 
5.5560 -28.6794 

--
I '1.4082 -7.2816 

I 1.4082 -7.281(-) 

1 1.4082 -7.2816 

I 1.4082 -7.28H) 

I 0.6134 -:L6408--
6.2462 -3:2.7674 

----f--. 
I 1.4635 -7.3776 

I 1.4635 -7.3776 

I 1.4G3f) -7.3776 

I 1.4635 -7.3776 

I 0.6253 <1.6888 

11-_ 0.2859 -3.2533 

6.7654 -36.4524 

""-----
L....___ 

i 

MktMkb 

.~~~rn) ,~~L 
-48427.68 

10552.3040 

10552.3040 

-48427.68 

10552.30·40 -48427.68 

10552.3040 -48427.6 

-47592.1:>10446.9400 

10446.9400 -47!592.T 

10446.9400 -47(S92.7:; 

10446.9400 -47592.7' 

10351.5160 -46877.0' 

1035'1.5160 -46877.0· 

10351.5160 -46877.04 

1035'1.5160 -46877.0, 

5175.7580 -2343e'.52 

10283.9240 -'~6302.50 

10283.9240 -46302.50 

10283.9240 -46302.50 

10283.9240 -46302.50 

5141.9620 -2315'1.25 

2408.4620 -20417.75 VI 
0-. 



Lanjutan tabe14.16 TegaEgan saat layan akibat kabel bawah tiap segmen tumpmm A - D 

-_. - ---
No nodal No P Y1 ct cb kt kb Ykb Ykt Zt ' Zb Mkb Mkt f atas f bawah 

kabel (kN) (m) (m) (m:. (m) (m) (m) (m) (m"3) (rn"3) (kNrn) (leNm) (Mp~ (Mpa),....---
54 60 ,10,11,9,12 19880 0.2025 1.2942 1.7459 0.7623 1.0290 0.5144 -2.3062 8.2983 6.1514 10226.2720 -45847.2560 1.5195 -7.4531 

8,13,7,14 19880 0.2025 1.2942 1.7459 0.7629 1.0290 0.5144 -2.3062 8.2983 6.1514 10226.2720 -45847.2560 1.5'195 -7.4531 

6,15,5,16 19880 02025 1.2942 1.7459 0.7629 1.0290 0.5144 -2.3062 8.2983 6.1514 10226.2720 -45847.2560 1.5195 -7.4531 

4,17,3,18 19880 0.2025 1.2942 1.7459 0.76:::8 1.0290 0.5144 -2.3062 8.2983 6.1514 10226.2720 -45847.2560 1.5195 -1.4531 

2.19 9940 02025 1.2942 1.74~9 0.76:::8 1.0290 0.5144 -2.3062 8.2983 6.1514 5113.1360 -22923.6280 0.6:)02 -3.7266 

1,20, 9940 0.4475 1.2942 1.74:9 0.76:::8 1.0290 02694 -2.0612 8.2983 6.1514 2677.8360 -20488.3280 0.3227 -3.3307 

7.0310 -36.8698 

55 59 ,10,11,9,12 19880 0.2010 1.2821 1.73:7 0.7552 1.0223 0.5124 -2.2899 8.2079 6.0629 10186.5120 -45523.2'120 1.5376 -7.5085 

8,13,7,14 19880 0.2010 12821 1.73:,7 0.7552 1.0223 0.5124 -2.2899 82079 6.0629 10186.5120 -45523.2120 1.5376 -7.5085 

6,15,5,16 19880 0.2010 12821 1.73:,7 0.7552 1.0223 0.5124 -2.2899 8.2079 6.0629 10186.5120 -45523.2120 1.5376 -7.5085 

4,17,3,18 19880 02010 1.2821 1.7357 0.7552 1.0223 0.5124 -2.2899 8.2079 6.0629 10186.5120 -45523.2 '120 1.5376 -7.5085 

2.19 9940 0.2010 1.2821 1.7357 0.7552 1.0223 0.5124 -2.2899 82079 6.0629 5093.2560 -22761.6060 0.6389 -3.7542 

1,20, 9940 0.4790 1.2821 1.i357 0.7552 1.0223 0.2344 -2.0119 8.2079 6.0E129 2329.9360 -19998.2860 0.3165 -3.2985 

7.1058 -37.0867 

56 58 ,10,11,9,12 19880 0.2005 1.2749 1.7296 0.7506 1.0183 0.5108 -2.2797 8.5'141 6.0104 10154.7040 -45320.4360 1.5e155 -7.5403 

8,13,7,14 19880 0.2005 1.2749 1.7296 0.7506 1.0183 0.5108 -2.2797 8.5141 6.0104 10154.7040 -45320.4360 1.5655 -7.5403 

6,15,5,16 19880 0.2005 1.2749 1.7296 0.7506 1.0183 0.5108 -2.2797 8.5141 6.0104 10154.7040 -45320.4360 1.5655 -7.5403 

4,'17,3,18 19880 0.2005 1.2749 1.7296 0.7506 1.0183 0.5108 -22797 8.5141 6.0104 10154.7040 -45320.4360 1.5655 -7.5403 

2.19 9940 0.2005 1.2749 1.7296 0.7506 1.0183 0.5108 -2.2797 8.5141 6.0104 5077.3520 -22660.2'180 0.6405 -3.7702 

1.20, 9940 0.4755 1.2749 1.7296 0.7506 1.0183 0.2358 -2.0047 8.5141 6.0104 2343.8520 -19926.7180 0.2983 -3.3154 

7.2008 -37.2469 

._-
, 10,11,9,12 1.017) 

.~-- --
57 19880 0.2000 1.2'725 1.72.5 0.74£1 0.5105 -2.2766 8.1356 5.9928 10148.7400 -45258.8080 1.5966 -7.5522I 8,13,7,14 19880 0.2000 1.2725 '1.72.5 0.74£1 1.017:> 0.5105 -2.2766 8.1356 5.9928 10148.7400 -45258.8080 1.5966 -7.5522 

6,'15,5,16 19880 0.2000 1.2725 1.7275 ?.:Z4~~L-!.~O'7:l~,~~2.e.~ ~.1~~E~~.ol~:~~,-. -452~.8~ . '1.5966 -7.5522--

i 

>-' 
VI 
-....l 



---

! 

Lc..njutan tabel 4.16 Tegangan saat layan akibat kabel bawah tiap segmen tumpuan A - D 

No nod:!1 No P Y1 cl cb kt kb Ykb Ykt Zl Zb 

k.abel (kN) (m) (m) (m) (m) (m) (m) (m) (rn"3) (m"3) 
I-

4,17,3,18 19880 0.2300 1.2725 1.7275 C.7491 1.0170 0.5105 -2.2766 8.1 :156 5.9928 

2.19 9940 0.2300 1.2725 1.7275 C.7491 1.0170 0.5105 -2.2766 8.1356 5.9928 

1.20, 9940 0.4750 1.2725 1.7275 C.7491 1.0170 0.2355 -2.0016 8.1356 5.9928 

._'-____L... 

,-...._--_.... 
Mkb Mkt 

..J.'S..NI'11) (kNr;n) 

10148,7400 -45258.8080 

5074.3700: -22629.4040 

2340.8700, -·19fJ95.904C1 

--,---,.,---,,---_.

-----,
f alas f bawah 

_•.QApa)(~Pa.L 
1.5966 -7.5522 

0.6485 -3.776'1 

0.2877 -3.3:200

7.3221 -37.3049 

>-
VI 
00 

-----_._---,.-.
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4.15	 Perhitungan Tegangan Total Tiap Segmen Tumpuan A-D 

4.15.1	 Saat transfer pada saat pelaksanaan 

Mengacu pada fOfIDuia (3.47) dan (3.48), dimana kabei bawah dipasang 

bersamaan dengail Kabel atas pada bentang A - B dan C - D, maka 

diperoleh; 

Tegangan pada serat atas dan bawah uIltuk: No nodal 2 adalah 

f atas = f atas (akibat momen saat pelaksanaan) + f atas (akibat kabei 

atas) + fatns (akibat Kabel bawah) 

0,1999 + (.,1,1231) + 0,7454 

= - 0,1778 Mp~ 

fbawah f bawah (akibat momen saat pelaksanaan) + f bawah (akibat 

Kabel atas) + fbawah (akibat Kabel bawah) 

= - 0,2712 + 0,2361 + (-4,7127) 

= - 4,.7478 Mpa 

Untuk tegangan selanjutnya dapat dilihat pada tabel4.17 



· I 

Tabe14.17 Tegangan saat transfer yang terjadi saat pelaksanaan tiap segmen tumpuan A .. D 

I - & AdO:~O-' ~ ~. 09~;A - p.~. /-7e~~ 

No Jarak Teaanaan momen Tegangan Kabel atas Tegangankabelbawah Tegaf'),£c 
f atas 
(IIApa) 

nodal (m) f atas 
(Mpa) 

fbawah 
(Mpa\ 

f atas 
(Mpa) 

f bawah 
(Mpa) 

f atas 
(Mpa) 

f bawah 
(Mpa) 

1 0.0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

2 2.5 0.1999 -0.2712 -1.1231 0.2361 0.7454 -4.7127 -0.1778 
3 5.0 0.5533 -0.7491 -2.2434 0.4718 0.7757 -4.6928 -0.9144 
4 7.5 1.0563 -1.4250 -3.3582 0.7071 1.5404 -9.3164 -0.7615 
5 10.0 1.7013 -2.2838 -4.4649 0.9416 1.5258 -9.2220 -1.2378 
6 12.5 2.4774 -3.3C49 -5.5606 1.1750 1.5067 -H:1021 -1.5765 
7 15.0 3.3706 -4.4630 -6.6431 1.4070 1.4858 -8.9623 -1.7867 
8 17.5 4.3651 -5.7302 -7.7095 1.6373 1.4610 -8.80'15 -1.8834 
9 20.0 5.4442 -7.0757 -8.7592 1.8657 1.4339 -8.6217 -1.881"1 
10 22.5 6.5901 -8.4715 -9.7887 2.0917 1.4055 -8.4281 -1.793'1 
11 25.0 7.7848 -9.8883 -10.7967 2.3143 0.6878 -4.11'13 -2.324'1 
12 27.5 9.0124 -11.3001 -12.6424 2.5005 0.6721 -4.0025 -2.9579 
13 30.0 10.2557 -12.6828 -14.6656 2.9588 - - -4.4099 
14 32.5 11.5011 -14.0168 -'16.6430 3.4108 - - ··5.1419 
15 35.0 12.7354 -15.2861 -17.7162 3.8505 - - -4.9808 
16 37.5 13.9474 -16.4778 -19.4225 4.0662 .. - -5.47'51 
17 40.0 15.1275 -17.5834 -21.2623 4.4943 .. - -6.1348 
18 42.5 16.2675 -18,5952 -23.0487 4.5350 - - ·-6.7812 
19 45.0 17.3615 -19.5112 -24.7814 ei.3.2'16 .. - -7.4199 
20 47.5 18.4053 -20.3297 -25.6191 B.6602 .. - -7.2138 
2'1 50.0 19.39~~7 -21.0517 -27,1103 5.8900 - - ··7.7166 
22 52.5 20.3251 -21.6800 -28.6890 6.2662 - - -8,3639 
23 55.0 2'1.1978 -22.2195 -29.3838 6.5480 - - -8.1860 
24 57.5 22.0115 -22.6726 -30,7419 6.7756 " - -8.7304 
25 60.0 22.76€>1 -23.0466 -32.1643 7.1185 - - -9.3982 
26 62.5 23.4623 -23.3442 -32.6226 7.2454 - .. ---::.9~~ 

total,---"

bawah 

(Me.?L 
0.0000 

-4.7478 
-4.9701 
'10.0343 
·10.5l342 
11.2320 
'12.0183 
'12.8944 
'13.83'17 
'14.8079 
'11.6853 
12.8021 
-9.7240 
'10,6060 
11.4356 
'12.4116 
'13.0891 
'14.0602 
'14.1896 
'14.6695 
'15.1617 
'15.4138 
15.6715 
'15.8970 
'15.9:281 
'16.0988 

i' 

-0'1 o 

~~---- ~-.-._-._.-



Lanjutan tabe14.17 Tegangan ~aat transfer yang te~iadi saat pelaksanaan tiap segmen tumpUall A . D 

-----~ 
Teqano,oTea~mqan Kabel atas Jarak Tegangan momen No 

f atas f atas f bawahf bawahnodal f atas1m) 
(Mpa)(Mpa)(Mpa) (Mpa).(Moa) 

--33.7513 7.3752-23.575027 24.101165.0 
7.4311-34.7533-23."7429 -28 67.5 24.6836 

-2~,.2124 -35.6444 7.4285-23.852229 70.0 
7.4311-34.7533 --23.742930 72.5 24.6836 

-33.7513 7.375275.0 24.1011 -23.575031 -
7.2454 --23.3442 -32.622632 77.5 2~..4623 

-7.118580.0 22.7661 -23.0466 -32.164333 
El. 7756 --30.741982.5 22.0115 -22.672634 
6.548021.1978 -22.2195 -29.383835 85.0 -
6..2662 -20.3251 -28.689036 87.5 -21.6300 

-19.3937 5.890037 -21.0517 -27.110390.0 
--25.6191 5.66021R4053 -20.329738 92.5 
--24.7814 5.32'1695.0 17.3615 -19.511239 

-18.5::352 -23.0487 4.535016.267540 97.5 -
-17.5334 -21.2623 4.4943 -15.127541 100.0 

-.1:::;.9474 4.0662"102.5 -16.4778 -'19.422542 
_.-15.2361 -17.7'162 a.850543 "105.0 1~.7354 

-1.1.0168 -'16.6430 3.4108 -107.5 11.501144 
-'14.6656 2.9588 -110.0 1('.2557 -12.632845 

-11.3J01 -'12.6424 2.5005112.5 9.012446 -
-47 7.7848 -9.8383 -'10.7967 2.3143115.0 

48 117.5 6.5901 -8.4715 -9.7887 2.0917 -
4~j -7.0757 -8.7592 ".8657 -120.0 f.·.4442 
50 -7.7095"122.5 4.3651 -5.7302 1.6373 -

...L.4630"125.0 ~:.3706 -6.6431 1.40705'" 
-5. 56~~ l--. 1. 175.,9 L-..__.':'__~_c.1.2·~ :2.47?i~3.3J49 

an ka. b~ bawa~e an 
f bawah f atas 

_(Mpa) _ jMpeL 
-9.6502 

-10.0697 
-10.4320 
-10.0697 

-9.6502 
-9.1603 
-9,3982 

an .total 
f bawah 

_~PaJ... 

,,'16.1998 
-'16.3118 
-16.4237 
-16.3118 
-'16.1998 
-16.0988 
-'15.9281 

-8.7304' ··15.8970 
..8.1 B60 -'15,6715 
-8.3639 -'15.4138 
-7.7166 -15.1617 
..7.213tl -'1-4.6695 
..7.4199 -'].4.11:396 
--6.7812 -'14.01302 
--6.1348 ,,'13.0891 
-5.4751 -'12.4116 
-4.9808 ..'11.4356 
-5.1419 -'1O.60E'0 
-4.4099 -9.7240 
-3.6::'\00 -8,7996 
-3,011(1 -7.5'740 
-3.1986 -6.3798 
-3.3150 -5.2100 
-3.3444 -4.0929 ,.... 
·-3.2725 -3.0560 

0\,.... 
-·3,0832 -2.1299 



--

Lanjutan tabel 4.17 Tegangan saat transfer yang teziadi saat pelaksanaan tiap seg:men tumpuan A·· D 

Jarak TeQangan mornen No Teqang§l_Q.~~1 atas Teo ~gan kabel bawal~§.QI~.!9~~-., 
f atasf bawah f atasfbawahnodal f atas(m) 

(Mpa)iMpa)(Mpa) (Mpa) JMpa) 
-4.4(-349 0.94'/6-2.2838130.0 1.701353
 
-3.3582 0.7071-1.4250132.5 1.056354
 

0.47'18-0.8210 -2.2434135.0 0.606455
 
-1.1231 0.236156
 137.5 0.2204 -0.2990 

0.00000.0000 0.000057
 140.0 0.0000 
0.2361-0.2958 -1.123158
 142.5 0.2181 
0.4718-0.8121 -2.2434145.0 0.599959
 

-3.3582 0.70711.1378 -1.534960
 147.5 
C),f:WI6150.0 1.8201 -2.4432 -4.4G496"1 

2.6315 -5.5606 1.175062
 152.5 -3.5106 
1.407063
 155.0 3.5543 -4.7062 -6.6431 
1.637364
 157.5 -5.9982 -7.70954.5692 
1.865765
 160.0 5.6566 -7.3518 -8.7592 
2.091766
 6.7969 -9.7887162.5 -8.7374 

67
 165.0 7.9711 -10.1249 -"10.7967 2.3143 
68
 167.5 9.163 -11.4891 -"12.6424 2.5005 
69
 170.0 10.3564 -12.8073 -14.6656 2.9588 

-"/6.6430 3.410870
 172.5 11.5378 -14.0615 
7"1 175.0 -15.2387 -"17 .7"162 3.850512.6959 
72
 177.5 13.8215 -16.3291 -19.4225 4.0662 

-21.2623 4.494373
 180.0 14.9074 -17.3276 
74
 15.9466 -18.2282 -23.0487182.5 4.5350 
75
 185.0 -24.781416.9348 -19.0316 5.3216 

-25,619176
 1875
 17.8712 -19.7397 5.6602 
n 190.0 1Cl.75'12 -20.354~~ -27.1"103 5.8900 

___..J._______.. i-.,_-20.8789__...... -28.6890 6.26(-)278
 192.5 '19.574----'------

T"fiJ'awah f atas 
.~~<&__J~3L 

-2.7636 
-23019 
-1.6370 
·,,0.9027 
0.0000 

-0.9050 
-1.6435 
-2.2204 
·2.644B 
··2.929'1 
-3.08813 
-3.1403 
-3.1026 
··2,9918 
··2,8256 
-3.4794 
-4,3092 
-5.1052 
-5,0203 
-5.6010 
-6. 354s') 
-7.102'1 
-7.8466 
-7.747D 
··8,359"1 
··9,1150 

f bawah 

_iMpa) 
-1.3422 

:.-Cl.7179 
, 

-Cl, 34S~2
 

-0.0629
 
0.0000
 

-Cl.0597
 
-0.3403
 
-0.8:278
 
-1.50'16
 
-2.3356
 
-3,2992
 
-4,3609
 
-S.4BE,1
 
-El.6457
 
-7.8106
 
-8.9886
 
-Sl.8485
 

-"10.6507 
-·11.38E~2 

-12.2629 
~12.8333 

~·13.6932 

-'13.7100
 
,.....
-'14.0795 
0'\ 
t-J-'14.4643 

-"14.6127 



Lanjutan tabel 4,17 Tegangan saat transfer yang te~jadi saat pelaksanaan tiap segmen tumpUall A - D 

Tegangan I<abel atas Tsgangan momen JarakNo T~~..9i-~k 
f atas 

(Mpa) 
f atas f bawahf atas fbawahnodal (m) 

(Mpa)(Mpa)(Mpa) .1Mpa)_ 
..-29.3838 6.548020,3411 -21.3215195.079
 
..-30.7419 6.7756-21.683080
 197.5 :21.0508 
..-32.1643 7.1185
 

82
 
21.7065 -21.974081
 200.0 

--32.6226 7.2454202.5 23.4623 -23.3442 
7.375224.1011 -23.5750 -33.751383
 205.0 -

--34.7533 7.4311207.5 24.6836 -23.742984
 
7.4285 --23.8522 -35.644485
 210.0 25.2124 
7.4311 --23.7429 -34.753324.683686
 212.5 

..7.3752
 
88
 
87
 24.1011 -23.5750 -33.7513215.0 

-217.5 -23.3442 -32.6226 7.245423.4623 
-32.1643 7.118589
 220.0 22.7661 -23.0466 -

90 "6.7756222.5 22.0115 -22.6726 -30.7419 
-29.3838 6.548091
 225.0 21.1978 -22.2195 -

227.5 20.3251 -28.6890 6.2662 -92
 -21.6800 
..93
 19.3937 -21.0617 -27.1103 5.8900230.0 

232.5 18.4053 -20.3297 -25.6191 5.6602 -94
 
-24.7814 5.3216 -95
 235.0 17.3615 -19.5112 

-96
 237.5 16.2675 -18.5952 -23.0487 4.5350 
..97
 15.1275 -17.5834 -21.2623 4.4943240.0 
..98
 242.5 13.9474 -"19.4225 4.0662
 

99
 
-16.4778 

..3,8505
 
100
 

-15.2861 -17.7162245.0 12.7354 
..
 

101
 
11.50'11 -"16.6430 3.4108247.5 -14.0168 

..250.0 10.2557 -'14,6656 2.S1588-12.6828 
102
 -11.3001252.5 9.0124 -"12.6424 2.5005 0.672'
 
103
 7,7848255.0 -9.8883 -'IO.nJ67 2<:,143 0.6878
 
104
 6.5901257.5 -8.~_-9 2?~~ ___..~~~t2.~lI,-._:!.:-'±Q~~ 

~el banJN..a TF.:.9_§Elqan..~~_ 
f bawah 

(NI£.a) 

-4.0025 
--4. '1113 
-8.4281 

l' atas f bawal'l 

(ME&. ._.(Mpa 
-9.)427 
-9.3911 

-10.4578 
-9.1603 
-9,6502 

-10.0697 
-10.4320 
-10.0697 

-9.6502 
-9.1603 
-9.3~~82 

-87304 
~8 1860 
-83639 
-77'166 
-72138 
-7.4199 
--6.7812 
-6.1348 
-5.475'1 
-4.9r3Of3 
-5.1419 
-4.4099 
-2.9579 
-2.324'1 
-1.7931 

-14.7735 
-'14,9074 
-14.8555 
·.'16.0988 
·'16.1998 
-16.3118 
-·16.42:~7 

·.'16.31'18 
-16,1998 
·'16.0988 
,,'15.9281 
.. '15.8970 
-'15.6715 
.."IS.4138 
-15.1617 
-'14.6695 
-·14.18D6 
·'14.0602 
-n.0891 
-'12.4116 
-"11.4356 
·.'1O.60fJO 

-9.7240 
-'12,8021 
-'11.6853 
,,'14.8079 

...... 
0\ 
w 

.~~~-~ ~~~- --'--~~~~~~~~~~~ 
I 



Lanjutan tabel 4.17 Tegangan saat transfer yang terjadi saat pe1aksanaan tiap segmen :umpuan A·· D 

JarakNo Tegangan morPen Teqanqan Kabel ~1.!'~~19ar 
f atasf bawah f atas f bawarlnodal (m) f atas 

(Mpa) (Mpa) (Mpa) (Mpa) (Mpa) 
-7.0757 -8.7592 1.8657 1.433105 260.0 5.4442 

1.6373262.5 4.3651 -5.7302 -7.7095 1.461106 
107 265.0 3.3706 -4.4630 -6.6431 1.4070 1.485 
108 267.5 2.4774 -3.3049 -5.5606 1.1750 1.506 
109 270.0 1.7013 -2.2838 -4.4649 0.9416 1.525 
110 272.5 1.0563 -1.4250 -3.3582 0.7071 1.540 
111 275.0 0.5533 -0.7491 -2.2434 OA7'18 0.775 
112 277.5 0.1999 -0.2712 -1.1231 0.2361 0.745 
113 280.0 O.oooe O.OJOO 0.0000 0.0000.0000 

n ~el b~~. ._.I~q.§.Q 
f bawah l' a:as 

_(MpcL..J.~e.~.L. 
-B.E;2'17 -1.8811 
-H.801E> -1 8834 
-B.9623 -1 7867 
-9.1021 -1 576!3 
-9.2220 -1.2378 
-~1.3164 -0.7615 
··4.6928 -0.9'144 
-4.7127 -0.1778 
0.0000 0.0000 

~.!2.!.9.~._., 
f bawah 

~E§2_ 
-B.83'17 
-'12.8944 
-"12.0183 
-'11.2320 
-'10.5642 
-'10.0343 

-4.9701 
-4.7478 
0.0000 

,.... 
0'1 
..j:>. 
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4.15.2	 Saat layan pada saat pelaksanaan 

Mengacu pada formula (3.47) dan (3.48), dimana Kabel bawah dipasang 

bersamaan dengan kabel atas pada bentang A - B dan C D, maka 

diperoleh; 

Tegangan pada serat atas dan bawah No nodal 2 adalah 

f atas = f atas (akibat momen saat pelaksanaan) + f atas (akibat Kabel 

atas) + f atas (akibat Kabel bawah) 

0,1999 + (-0,8985) + 0,5963 

= - 0,1023 Mpa 

fbawah f bawah (aldbat momen saat pelaksanaan) + f bawah (akibat 

kabel atas) + fbawah (akibat kabel bawah) 

=-0,271210,1888 I (-3,7702) 

= - 3,.8526 Mpa 

Untuk tegangan selanjutnya dapat dilihat pada tabel4.18 



Tabel 4.18 Tegangan saat layan yang tCljadi saat pclaksanaan tiap segmen tumpuan A - D 

TeqanqTeganqan momen JarakNo 
fatf bawah (rn) f atasnadal 

(Mpa)(Mpa) (M~ 

O.O.COOO0.00000.01
 
-0.27120.1999 ··0.2.52
 

-1.0.5533 -0.74913
 5.0 
-2.1.0563 -'1.42504
 7.5 

-2283810.0 1.7013 ··5.5
 
2.4774 <32049 ·4.12.56
 

-4.46307
 15.0 3.3706 -5. 
-5.7302 -6.17.5 4.36518
 
-7.0757 -7.5 ..4442
9
 20.0 

-7.El.5901 -8.L71510
 22.5 
7.7848 -9.8883 ··8.11
 25.0 

-10.9.C124 ·-1'1.300127.512
 
10.2567 -11.30.0 ··12.682813
 

-13.11.50'11 ··14.016814
 32.5 
V,) -14.12.7354 ·-15.286135.0 

13.9474 ·-16.4778 -15.16 37.5 
-17.17
 40.0 15.1275 ··17.5834 
-18.1<3 42.5 1El.2675 -18.5952 

17.::;61545.0 -19.19
 ··19.5112 
1cl.L;053 ..20.3297
47.5 -21.20
 

2-1
 50.0 ·-2'1.0517 -21.19.3937 
-22.52.5 20.3251 ·-21.680022
 

2;3 55.0 21.1978 ·-22.2195 -23. 
-24.24
 57.5 22.01 '15 ··22.6726 

22.7661 -25.25
 60.0 ··2:3.0466 

26
 62.S ,-.23.lj6~~.L-:23.~~~~ 26.L-.----- -_. 

____.. . ~ ~_R_' 

an k~Jel atas ..!.~gar~.~11 kCl.~el b,~ah __-·,eg§.!:~ an tc~!.....~ 
f bawah, f atas f bawatl f 3185 f bawah I
 

___(fVIR~ -l~paL __.LMr.~l __ ..J~~pc1. .{M2!&_I'
 
00 0.0000' 0.0000 0.0000 oJ.OOOD OOOOO~
 

85 0.18B8 0.5963 ·,3.7702 ··:).1023 -:18526~
 
4"1 0.3774 0.6205 -3.7~A2 -0.6209 ....11259,
 
66 0.5657 1.2323 -7.453'1 -0,3979 -fl3124
 i
 
00 0.7533' 1.2207 -7.3776 -2.7980 -8,90811
 
85 0.9400' 1.2053 ·7.2816 ·.().7135B -9.64E;51
 
45 1.1256 1.1886 -"1.169B -0.7:553 ·:10.5072:
 
7f) "1.3098 1.1687 -7,0412 ..0.6338 -"11.4616
 

11

74 1.4925 1.1471 -6.8974 -0.4161 .. '12.<1806' 
10 1.6734, 1.1244 -6.7424 -0.1165 -13.5405 1' 
74 1.8514, 0.5503 -32890 ··0.3023 -11.3259 

4~ ~.OO~4, 0.5376 -3.2020 -0.5~:.0 -'12.50~?li 
2,) .<:,,3671.. - -1.4768 -"/0,31,)7 
44 2.7287, - .. -1.8133 -'I1.28fl1 
30 21.0804:·· .. -1.4376 -1:;:~.2057 

80 21.2530.. .. -1.5906 -'12:.2248 
99 :::.59£;5' .. -1.8824 -'121.987'9 
90 21.62130.. .. -2,1'715 -'14.1672 
5" 4.257'3·· .. -2.4636 -'14.4539 
5:3 4.5282·· .. ··3.0900 -14.6015 
8:3 4.7120 - - -2.2946 -'15.1397 
12 5.0130 " - ··2.6261 -'15,4670" 

1
 

70 5.23H4.. - -2.3092 -1S.68'/1 
35 S.4205.. .. -2.5820 ·-15.8521 -' 

0\ 
15 5.6948·· .. -2.9654 -"16.95'18 0\ 

8'1 5.7963·· .. -2.6358 -"16.0479 

~-~~~_._~ 



Lanjutan tabel 4.18 Tegangan saat layan yang terjadi saat pelaksanaan tiap segmen tumpuan A - D 

~ 

No Te~,Jarak Teqanoan momen Tegan9.§!1 kabel atas 
nodal (m) f atas f bawah f atas f bawah 1 

(Mpa) (Mpa) (Mpa) ~pa) _.J 
27 65.0 24.1011 ·-23.5750 -27.0010 5.9002' 

28 67.5 24.6836 -23.7429 -27.8026 5.9448 
29 70.0 25.2124 -23.8522 -28.5155 5.9428 
30 72.5 24.6836 -23.7429 -27.8026 5.9448 
31 75.0 24.1011 -23.5750 -27.0010 5.9002 
32 77.5 23.4623 -23.3442 -26.0981 5.7963 
33 80.0 22.7661 -23.0466 -25.7315 5.6948 
34 82.5 . 22.0115 -22.6726 -24.5935 5.4205 
35 85.0 21.1978 -22.2195 -23.5070 5.2384 
36 87.5 20.3251 -2'1.6800 -22.9512 5.0130 
37 90.0 19.3937 -21 0517 -21.6883 4.7120 

38 92.5 18.4053 -20.3297 -21.4953 4.52El2 
39 95.0 17.3615 -19.5112 -19.825'1 4.2573 
40 97.5 16.2675 -18.5952 -18.4390 3.6280 
41 100.0 15.1275 ·-17.5834 -17.0099 3.5955 
42 102.5 13.9474 -16.4778 -15.5380 3.2530 
43 '105.0 12.7354 -15.2861 -14.1730 3.0804 
44 107.5 11.5011 ·-14.0168 -13.3144 2.7287 
45 '110.0 10.2557 -12.6828 -11.7325 2.3671 
46 112.5 9.0124 ··11.3001 -10.1140 2.0004 
47 115.0 7.7848 -9.8883 ··8.6374 1.8514 
48 117.5 6.5901 -8.4715 -7.831 () 1.6734 
49 120.0 5.4442 -7.0757 -7.0074 1.4925 

50 122.5 4.3651 -5.7302 ··6.1676 1.3098 
5'1 '125.0 3.::'-706 -4.4630 ··5.3145 1.1256 
52 '127.5 2.4774 -3.30491-. -4.~~? _-.Q:..~400 ..__......'--._--~-_.__

lang~~. k~~_~ b~~§!) 

atas Ifbawall 
,~?~L i.~p.~__ 

-eQan 
-~_.... 

f 3t85 

_jMpa) 
-2.8999 
-3.1190 
-3.3031 
-3.1190 
-2.8999 
-2.6358 
-2.9654 
-2.5820 
-2.3092 
-2.6261 
-2.2946 
-3.0900 
-2.4~336 

-2.1'715 
-1.8824 
-1.5906 
-1.4376 
-1.8133 
-1.4'768 
-1.1016 
-0.8526 
-1.2409 
-1.5632 
-1.8025 
-1.9439 
-1.9711 

an total._----, 
f bawah 

.__i~p~ 

-1 E:i. 0948 
-1Ei.1481 
-16.1844 
-1Ei.1481 
-16.0948 
-16.0479 
-1S.9518 
-15.8521 
··15.6811 
-1ti,4670 
-15.1397 
··'14.6015 
-14.45~\9 

-'/'U672 
-'13.9879 
-13.2248 
·-12.2057 
·-11.2881 
-10.3157 
··12.5017 
-11.3259 
-13.5405 
-12.4806 
-11.4616 
-10.5072 

-9.6465 

...... 
01 
-....l 



Lanjutan tabel4.18 Tegangan saat layan yang teljadi saat pelaksanaan tiap segmen tumpuan A - D 

,Ja-ak Tegangan momen No Teaanaan f' 
f atas f atas f bawahnodal (m) 

(Mpa)(Mpa) (Mp~L 
130.0 1.7013 -2.2838 ··5.720053
 

-2.6865-1.4250132.5 1.056354
 
-1.7947-0.821055
 135.0 0.6064 
-0.898556
 137.5 0.2204 -0.2990 
0.000057
 0.0000 0.0000140.0 

0.2181 -0.2958 -0.898558
 142.5 
0.5999 -0.8121 -1.794759
 '145.0 
1.1378 -2.686560
 147.5 -1.5349 

-5.7200 

62
 

6"1 150.0 1.8201 -2.4432 
-4.4485152.5 2.6315 -3.5106 

-4.7:)62'155.0 -5.314563
 3.5543 
64
 -5.9982 -6.1676157.5 4.5692 

..7.007465
 160.0 5.6566 -7.3518 
66
 162.5 6.7969 -8.7374 -7.8310 
67
 165.0 7.9711 -10.1249 -8.6374 

-10.114068
 9.163 -11.4891167.5 
170.0 -12.8073 -11.732569
 10.3564 

-13.3144172.5 -14.061570
 11.5378 
-15.2387 -14.1730175.0 12.695971
 

-15.5380
 

73
 

177.5 13.8215 -16.329172
 
-17.0099180.0 14.9074 ··17.3276 
-18.439074
 182.5 15.9466 ··18.2282 
-19.825175
 185.0 16.9348 ··"IB.0316 

76
 187.5 17.87'12 -19.7387 -21.4953 
-20,~,54318.75'12 -21.61383 

7B _...J _1,g~lS L.-~~.~4 ,--~2~J37?~ c.... -22.~5_1.;~ . 

77
 190.0 

I:>el atas 
bawah 

(M.e;L 
0.7533 
0.5657 
0.3774 
0.1888 
0.0000 
0.1888 

0.3774 

0.5657 
0.7533 

0.9400 
1.1256 
1.3098 

1.4925 
1.6734 
1.8514 
2.0004 

2.3671 
2.7287 
3.0804 
3.2530 

3.5955 

3.62tlO 
4.2573 

T~gan9~Q. kr:!.eel b~~arl-.I~~l 
f atas f bawah f atas

.(~J??J_I.__(Me.~L. .JM2.'='"1.. 
-4.0187 

-1.6:302 
-1.1:383 
-0.6781 
0.0000 

-0.6:304 

-1.1948 

-1.54E37 

-3.8999 

-1.8170 
-1.71302 

-1.59E34 
-1.3508 
-1.0341 
-0.6663 
-0.951 0 
-1.3761 

:~..!9!§L_,
f bawah 

__.~e..r::L 
-8,90f:l1 

-8':3124 
-4,1259 
-3.85:<'.6 
0.0000 

-3.E3526 

-4."1259 

-8.3124 

-e.90~31 

-9.6465
 
-10.5072
 

··11.46'16
 
-12.4806
 
-13.5405
 
-11.3259
 
-12.501 7
 
..10.~1157
 

-1.7766. ..1'1.28131
 
-1.4771 -12.2057
 
-1.7165 -13.2248
 

-2.1025 -13.9879
 

-2.4924 -14.1672
 
-2.8903 -14.4539
 

4. 52tl2 II
 -3.6241 -14.6015 
4.7120 -2.9371 -15.1397 
5.0130 -3.3772 -15.4670.._.._.._.. ,,_........__...._............__.........M.____ __",_"_",_",_,,_,,,
 

..--_.. 

""""' 0'1 
00 

J 
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Lanjutan tabel4.18 Tegangan saat Jayan yang terjadi saat pelaksanaan tiap segmen tumpuan A - D 

Teaanaan ka Jarak TeQanQan mornen No 
ff atas(m) f atas f bawah nodal 

I(Mpa)(Mpa)(M:::a) 
-21.3215 -23.5070195.0 20.341179 

-24.5935-21.6830197.5 21.050880 
-25.731521.7C>65 -21.9740200.08'1 
-26.098123.4623 -23.344282 202.5 
-27.0010205.0 24.1 J11 -23.575083 

207.5 24.6336 -23.7429 -27.802684 
-28.515525.2124 -23.852285 210.0 

-23.7429 -27.802686 212.5 24.6336 
-27.0010215.0 24.1 ::111 -23.575:J87 

217.5 23.4523 -23.3442 -26.098188 
89 22.7561 -23.0466 -25.7315220.0 

-22.6726 -24.593590 222.5 22.:115 
-23.507091 225.0 21.1978 -22.2195 

20.2,251 -21.6800 -22.951292 227.5 
19.2,937 -21.0517 -21.688393 230.0 

-20.3297 -21.495394 232.5 18.4053 
17.2.1::,15 -19.825'1-19.511295 235.0 

237.5 16.2675 -18.439096 ··18.5952 
240.0 ·-17.~j834 -17.009997 15.1275 

13.S1474 ,·16.477898 242.5 -15,5~180 

99 245.0 12.7354 -15.2861 -14.1730 
11.50-11100 -14.)168247.5 -13.3144 

101 250.0 102657 ··12.~)828 -11.7325 
252.6 ,·11.3001 -10.1-140102 ~1.0124 

103 255.0 7.7eA8 -9.3883 -8.6374 
104 6.5901257.5 -8.4715 "-..-:~!?.~.19 __. 

bel atas 
bawah 
~pa 

5.2384 
5.4205 
5.6948 
5.7963 
5.9002 
5.9448 
5.9428 
5.9448 
5.9002 
5,7963 
5.6948 
5.4205 
5.2384 
5.0130 
4.7120 
4.5282 
4.2573 
3,6280 
3.5955 
3.25~:10 

3.0804 
2.7287 
2.3671 

2.00041 
1.8514 

.J,.~!.~ 

Te at1~ kabel bawah 
fatas lfbawah 

.J~p~L-L.(rV1pa..L 

O.5376~ ·-3.2020 
0.5503 -3.2890 

:U'?:.~j __".fi.?4?4 

Tegan 
,_.~. 

f atas 

_~pa 
-3.1659 
-3.5427 
-4.0250 
-2.6:358 
-2.8999 
-3.1190 
-3.3031 
-3.1190 
-2.8999 
-2.6:358 
-2.9654 
-2,5820 
-2.3092 
-2.6261 
-2.2946 
-3.0900 
-2.4636 
-2.1715 
-1.8824 
-1.5906 
-1.4:376 
-1.8133 
-1.4768 
-0.5640 
-0.3023 
-0.1165 

an total 
f bawa rl 
(~E:~_ 

-15.6811 
-15.8521 
-15.9518 
-16.0479 
-16.0948 
-16.1481 
-16.1844 
-16,1481 
-16.0948 
-16.0479 
-15.9518 
-15.8521 
·-15.6811 
-15.4670 
-15.1397 
-14.6015 
-14.4539 
-'14.1672 
-13.9879 
-13.2248 
-12.2057 
-11.2881 
-10,3157 
-12.5017 
-11.3259 
-13.5405 

..... 
0\ 
'0 



Lanjutan tabel 4.18 Tegangan saat layan yang teljadi saat pelaksanaan tiap segmen tumpuan A - D 

,Jarak Teqanqan I~abel atasNo Tegangan momen Teqa 
f bawahnodal f atas f bawah f atas fa(m) 

(Mpa) (Mpa)(Mpa) jMpa) (M 
105
 260.0 5.4442 -7.0757 -7.0074 1.4925 
106
 262.5 4.3651 -5.7302 ··6.1676 1.3098 
107
 265.0 -5.3145 1.12563.3706 -4.4630 
108
 267.5 2.4774 -3.3049 -4.4485 0.9400 

-109
 270.0 1.7013 -2.2838 -5.7200 0.7533 
110
 272.5 1.0563 -1.4250 -2.6865 0.5657 

(111
 275.0 0.5533 -0.7491 -1.7947 0.3774 
(112
 0.18(38277.5 0.1999 -0.8985-0.2712 

113
 280.0 0.0000 0.0000 o. 0009 _-9J!09.Q L..-__J 

)~an_kabel bawah 
as fbawah 

pal _. ~Mpa~. 

.1471 -6.8974 

.1687 -7.0412 

.1886 -7.1698 

.2053 ··7.2816 

.2207 -7.3776 

.2323 -7.453'1 

.6205 -3.7542 

.5963 -3.7702 

.0000 0.0000 

Te an 
f atas 

-SME.~ 
-0.4161 

an total 
f bawah 

_.L¥pa). 
-12.4806 

-0.6338 -11.4616
 
-0.7553 --10.5072
 
-0.7658 ·9..6465
 
-2.7980 ·tJ.90a1
 
··0.3979 -fJ3124
 
-0.6209 -4.1259
 
-0.1023 -3.B526
 
0.0000 0.0000
 

..... 

......:J 
o 

__ .•. _1 

i 
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4.15.3 Saat transfer pads saat servise 

:Mengacli pacta fOlll1Ula (3.47) dan (3.48), maka diperoleh ; 

Tegangan pada serat atas dan bawah No nodal 2 adalah 

f atas = f atas (akibat rnornen saat servis) + f atas (akibat Kabel atas) + 

f atas (akibat kabel bawah) 

= - 0,6021 + (~1,123l) + 0,7454 

= - 0,9798 Mpa 

fbawah f' ha\l'~hLJ .1."(akl'bat mornen saat cer"l'...,c) + f'.L b~\1fah fa1cihat\ '" 1c~hpl.L "'-4.. ..., .L' ........ ,.L.L .L'-I.LJ .l......lA,>LJ_.a.
 

atas) + fb~wah (akibat kabel bawah)
 

0,8168 + 0,2361 + (-4,7127)
 

= - 3,6598 Mpa
 

Untuk tegangan selanjutnya dapat dilihat pada tabel 4.19
 



i, 

Tabe14.19 Tegangan saal transfer yang tetjadi saat serviseltiap segmen turnpuan A - D 

------------_._..._....._---,----_......_--...._._-_._------,_.._-. 
No Jarak Tegangan mornen Teqan9.~0 ~~el.§!!§s _I~:93~J2gan ka~el,E.~~b. _._T~9.!~,~9§f1Jot'~__, 

nOljal fat. s f bawah f atas f bawah f atas if bawi~h
 

(Mpa)
 
fbawahf atas(m) 

(Mp<§1_
 
1
 

(Mpa~ 
O.C0000.00000.0 0.0000 

0 2,5 0,8168 -1.1 231
-0.6021"'" 
5,0 -2.~ 434
-1.0401 1.40813
 
'7.5 -1.3078 1.'7643 -3.~ 582
4
 

-4,L 649
 
6
 

1.88405
 10.0 -1.4035 
-S,t 606
1.774112.5 -1.3239 
-6,E 431
15.0 -1.0936 1.44807
 

17.5 -0.7049 0.9254 -
7
J ./

- 095
 
9
 
8
 

20.0 -0.1771 0.2302 -8.i 592
 
10
 -0.6101 -9,i 1387
 
11
 

22.5 0.4746 
-'IO.i !367
 

12
 
25.0 1.2336 -1.5670 

-2,6118 -'12.E 424
 
13
 

27.5 2.0830 
-3,7165 -'14.E 656
 

14
 
30.0 3.0053 

-4.e,554 -'16,E 430
 
15
 

32.5 3.9840 
-6,005335.0 5.0032 -'17. i '162
 

16
 ,·'19. L 225
 
17
 

6,0485:'17.5 -7.1458 
40,0 7,1065 -8.2603 -21.~ 323
 

18
 -23.( ~87
 

19
 
42.5 a,1656 -9,3340 

-24,i 314
 
20
 

45.0 -10.35669.2155 
-11,:3197 -2S,E 191
 

21
 
47.5 10.2482 

-27,1 103
 
22
 

50.0 11.2553 -12.:2176 
-13,(tt:67E.2.5 -28.E 390
 

23
 
12.2313 

65,0 -29,~ 338,
 
24
 

13,1715 -13.8063 
-14.,~94814,072'1 -30,i ~1957.5 

EiO,O -:32,1 643
 
226
 

14,!~305 -15.114425
 
_26._a.-...£2.§ 15.74..t!.~?l3~~" -32 ~ 

(Mp.:-::L i~l~ _ .._Q~~!l__ LMP'1_._,-0.'1.2.§!,L 
0.0000 0.0000 a.OOO] 0.0000 
0.236'1 0.7454 -4.7"12? -0.9798 
0.47"113 0,7757 ·-4,6928 -2.5078 , 
0.707'1 '1.5404 -9.3'164 -~l.1256 
0.9416 1,5258 -9.2220 -4,.3426, 
1.1750 '1.5067 ,·9.1 021 -5.38~:18: 

'f.40701.4B58-H.9G23 -Ei.2509 
'I.E,373 1.4610 
U3657 '1.4339 
;~.09H '1.4055 
2.2,143 0.613'78 
2.500~3 0.6721 
2,95138.. 
3.4108·· 
3.8505·.. 
4.06G2 
4.4S143 
4.5,350 
S,~~Q'16.. 

5.6602·· 
£5.8900 
62662·.. 
f>.54BO·, 
6.7756.. 
1'.11135 
7.2454 ... 

0.0000 
-3.(3598 
-:2.13129 
-13.13450 
-13.:3964 
··6:1530 
-6.'107~1 

-13.238B 
-6.~5:258 

-6.~~465 

-3.3640 
-4:1138 
-0.7577 
-1.4446 
-:2:1548 
-3,0'7961 
-3.7660 
-4.7990 
-:5.0350 
-:5.1:3595 
-6.3276 
-6.'7805 
-'7.2583 
-'7.7192 ..... 

-.:J 
N-7.9959 

-8.4199 

-8,80'15 
,-8.62H 
·-8.42131 
·-4.1'113 
A0025 

..
 

..
 

..
 
-

..
 
-

..
 
-

..
 
-

-

-

-

-


1
-6.9534 
-7.5024 
-7.90B6 
-8.8753 
-£1.8873 

-11.6603 
"1::~.65tIOI 

-12.7130 
··13.3740; 
··14.1558 

i
 
-14.88:~1 

-1 Ei.5659 
-15,37m~: 

-15.8550 i
 

-16.4577
 
-16.212:~ I
 

-16.6698 
-1".2338, 

1
 

-16.8780' 



---- ---

Lanjutan tabel 4.19 Tegangan saat transfer yang teljadi saat servise tiap segmen tumpuan A - D 

atas [Te9.§.1l9an~?~~JJ?.§!~lal:~~_..Iega6H§.~~0.~~._.~ 
ah f etas 1 f bawah 1 f atas 'I bawah 

J~2~L _.i~a)__(Mp~ _i~.§.L,--,-- 

-8,7775-17.2381752
 
-9.1474-17.517'9311
 
-9.5169-'17.7327285
 
-8.9227-17.7515 

-17.7325 ·B.2939752
 
-7.6394-17.6625454
 

-18.3401 -6.13761185
 
-6.2132,-1£.1318756
 
-5.3147480
 -12.0666 
-4.3428-12.7430662
 

-1c.6126 -3.3342900
 
-2,0443602
 -1E·.6440 

216
 -19.3993 -0.7269 
-19.3239 0.2772350
 

943
 -19.2515 2:'571 
0,6081 -18.5648 0.2308662
 ··3.5405 

505
 -3.658/3 -18.6384 2.04820.6244 
-18.7255 -0.0470108
 1.2808 ··7.5568 

1.ge76 -2.3006-1 '1.6697 -17.8816588
 
-'16,0098 -4.7469005 2.6882 -16.9426 

3.4392 -20.5563 -16.1127 -7.1210143
 
9'17 4.2164 -~~5.2842 -16.034 -9.7441 
657
 5.0'185 -30.1759 -15.8221 ·'12.6083 

.....5,8388373
 -35.2058 -15.4597 -15.7296/ 
vJ070 5.9452 <15.8492 -15.657 -14.6349 

750
 6.7"192 .-40.9592
 -14.9463 -18.2194-_..._-_.. 

Teqanaan kabel ~Teqanqan momen JarakNo 
f atasf bawah f ba'(m) f atasnodal 
(Mpa)(Mpa)(Mp3) (Ml a

-33.7513 7.-16.152716.513265.027
 
7.-16.5785 <34.753317.235467.528
 

-16.9454 <35.6444 7.70.0 17.911729
 
7.4311-34.7533170018
 -16.353830
 72.5 

-33.7513 7.-15.669116.018831
 75.0 
-32.6226-14.8848 7.14.960132
 77.5 

7.-13.9946 -32.164333
 80.0 13.8242 
-30.7419 6.12.6101 -12.988934
 82.5 
-29.3838 6.11.3172 -11.862785.035
 

6.-10.6090 -28.689036
 87.5 9.9460 
-9.2242 -27.1103 5.90.0 8.497737
 

-25.6191 5.6.9751 -7.704538
 92.5 
-6.0485 -24.7814 5.5.382139
 95.0 

3.7248 -23.0487-4.2578 4.40
 97.5 
100,0 -21.2623 4.41
 2.0108 -2.3372 
102.5 -0.2949 -'19.4225 4.42
 0.2496 
105.0 1.8563 -'17.7'162 3.-1.546643
 

4.0990 -'16.6430 3.44
 107.5 -3.3633 
-'14.6656110.0 -5.1836 6.4104 2.45
 

8.7624 2.112.5 -6.9884 ·'12.642446
 
115.0 11.1210 2
47
 -8.7552 ··'10.7967 

r),·10.46'17 -9,788748
 117.5 13.4484 .t.:~ • 

49
 '120.0 -12.0814 15.7019 -8.7592 'I. 
1,50
 -1:i.5890 17.8389 -7,70951:22.5 

12:j.O -6,643151
 -14.9591 19.8073 1. 
52
 127.~....: -16.1649 2~?~48L.._-5.5<:?Q~ __,,:1..; 

-...l



lar\jutan tabel4.19 Tegangan saat transfer yang tel:jadi saut servise hap segrnen tumpuan A ~ D 

TeQangan momenJarakNo TeQanQC!0.l<a 
f atas ff bawah (no) f atas nodal 

(Mpa) (Mpa) (Mp~_. 
-4.464923.0669130.0 -17.183853 
-3.358224.2771132.5 -17.996254 
-2.243427.5791135.0 -20.371555 
-1.1231137.5 -20.8872 28.336556 
0.0000-20.9116 28.3891140.057 

28.0336 -1.1231142.5 -20.663758 
-2.243427.280759 145.0 -20.1511 
-3.358226.1496147.5 -19.384260 
-4.4l349-18.3831 24.6766150.061 
-5.560622.9066152.5 -17.170862 

20.8865 -6.6431155.0 -15.774363 
18.6732 -7.7095157.5 -14.224364 

-8.7592-12.5528 16.3'/48160.065 
-9.788713.8705162.5 -10.790066 

-'10.7967165.0 '-8.9647 11.387067 
,,'12.6424167.5 -7.1052 8.908968 
-'14.6666170.0 -5.2345 6.473369 
-'16.64304.1120172.5 -3.374070 
-'17.7'162-1.5418 1.8506175.071 

-0.2922 ·'19.4225177.5 0.247372 
-21.26231.9815 -2.303273 180.0 
-23.0487182.5 3.65'13 -4.173874 

-5.8998 -24.7814185.0 5.249875 
-7.4809 -25.619176 187.5 6.7727 

-27.1'103190.0 e.2162 -8.918677 
··28.68909.5785__78 _ .....192.5________-'--"-,_-10.2'170 ___..._ ...._ .........
L..-..

.e.':ll atas l~~9.al~an kal~:l.!?_~~!l __...J~~~~~I tot~ __ 
bawah f atas f bawoElh f <:ltas I baw8~1 

(Me.~. -iMps) __J.~\J1p~L_ ._..(Me~~L r_..._~~a) 
0.94"/6 7.2255 
0.7071 7.3362 
0.4718 7.4001 
0.2361 7.4652 
0.0000 7.4713 
0.2361 7.4652 
0.4718 7.4001 
0.7071 7.3362 
0.94'16 7.22~)5 

'1.1750 6.7"192 
'1.4070 5.9452 
1.6373 5.8388 
'1.8657 5.0'185 
2.0917 4.2164 
2.2,143 3.4~392 

2.5005 2.6882 
2.t1588 '1.9676 
3.4108 1.2808 
3.8505 0.6244 
4.0662 a.6081 
4.4943 -
4,5350 
5.3216·· 
S.6602 
5.8900 
G.2662 

-45.4655-14.4232 
-46.0873 ·-14.0182 
-46.3583-15.2148 
-46.558(3 ·-1L.~;4E)1 

-46.6311 .. '13.4403, 
-46.5586 ·-14.~3216 

I 
-46.3583 ·-1'~.~~944 

-46.0873 ·-15.4062 
-45.4655 -'15.E,225, 
-40.9592 ·-15.9522, 
<\5.8492 -16.4722 
-35.2058 -'16.095 
<10.175.9 -16.29~15 

-25.2842 -16<3623 
..20.5563 -16.3222. 
-'!6.0098 .-rr0594 i 
-'1"1.66S7 ..17.9325 

·-7.556-8 ·-'18.7362 i 
..3.6586-1G.E'336 
-3.5405 ·-"1Cl~)671, 

~ -19.2808' 
.. ·-19.~3974 

.. -19.5316 
~ -18.8464 
- -1(U3941 
.. -'19.1105 

~21.451' 

-;2'1.'103'1 
-18.:)074 
-17.9860 
-18.2420 
-W.288t1 
-'18.(30513 
-1'9.2306 
-19.847:, 
-113.8/76 
-'13.5557 
-'14.895::'\ 
-11.9954 

-9':)220 
,·6.8550 
-4.6001.\
,·2.:237(3 

-0.031.1
:2.0425 
0.2335 
:2.1911 
0.3612 

-0.5782 
-1.8207 >-' 

~-3,0286 
-3,9508 

~~------~~--



Lanjutan tabel 4.19 Tegangan sa'lt transfer yang tel:jadi saat servise tiap segmen tmnpuan A .. D 

-.....,...._. ------'.-'------'._'-'-----.'-
No Jarak Tegangan momen Tegangan kabel 

nodal 

_. 
(m) f atas 

(Mpa) 
f bawah 
(Mpa) 

f atas 
(Mpa) -

f ba, 

,._,(~ 
1.1 
"I.I 

"I.. 
"I. 
G.! 
O. 
0.
() .: 
0.1 

105 
106 
107 
108 
109 
110 
111 
112 
113 

260.0 
262.5 
265.0 
267.5 
270.0 
272.5 
275.0 
277.5 
280.0 

-0,1771 
-0.7049 
-1.0936 
-1.3299 
-1.4035 
-"1.3078 
-1.0401 
-0.6021 
0.0000 

0.2302 
0.9254 
1.4480 
1.7741 
1.8940 
1.7543 
1.4J81 
0.8168 
0.0000 

-8,7592 
-77095 
-6.6431 
-5.5606 
-4.4649 

-3.3582 
-2.2434 
-1.1231 
0.0000 

atas 
ah 

§L 
657 
373 
070 
750 
416 
071 
7'18 
361 
000 

T~Qang§n k§!P.~JE.9.y:'ah 
f atas f bawah 

,.._(~a L _,.i.~'pa !._.. 
1.4339 --8.6217 
1.4610 ··8.8015 
1.4858 ,·8,9f323 

1.5067 ··9.1021 
1,5258 ..9.2220 
1.5404 ..9,3'164 
0.7757·4,69213 
0.7454 ..4.'7'/27 
0.0000 0.0000 

._._}~§E!9~..!ot~~._.._ 
f atas I bawah 

._(IVIP,~._I ,_j!~~P..§.L"_,, 
-7.5024 -E),5258 
-6.9534 I -6.2~~B8 

-Ei.2509 i -G.lOn 
-5.3838 -6:1530 
-1.3426: -6.3964 
-'3:1256 -6.8450 
-:2.5078 ··:2.1312EI 
-'19798 -3.!359B 
-J.oOOO 0.0000 

...... 
.......:J
 
0\ 



'7~1, I 

4.15.4	 Saat layan akibat mOlpen maksimum pada saat servise 

Mengacu pada fOllllUla(3.47) dan (3.48), maka diperoleh; 

Tegangan pada serat atas dan bawah No nodal 2 adalah 

f atas - f atas (akibat rnomen rnaks saat servis) + f atas (akibat kabe1 

atas) + fatas (akibat kabel bawah) 

= - 1,2467 + (~0,8985) + 0,5963 

= - 1,5489 Mpa 

fbawah	 f bawah (akibat mornen rnaks saat servis) + f bawah (akibat 

kabel atas) + fbawah (akibat kabel bawah) 

1,6913 + 0,1888 + (-3,7702) 

= - 1,8901 Mpa 

Untuk tegangan selanjutn,ya dapat dilihat pada tabel 4.20 



_.-
Teqanqan kabel No Jarak ~~angan momen 

fbf atasf atas f bawahnodal (m) 
(Mpa) (Mpa) (~ /lea)(Mpa) 

0.0000O.COOO0.00001 0.0 
-0.89851.6913-1.24672.52 

3.0606 -1.79475.0 -2.26083 
4.0870 -2.68657.5 -3.02964 

-5.7200-3.5476 4.762210.05 
-4.44855.089812.5 -3.81536 

5.0837 -5.314515.0 -3.83947 
-6.1676-3.6320 4.768017.58 
-7.007420.0 -3.2105 4.17269 
-7.8310-2.5946 3.335422.510 
-8.6374-1.807011 2.295225.0 

-10.114012 -0.87'\6 1.092927.5 
13 0.1874 -0.2318 -11.732530.0 

-1.6406 -13.314414 32.5 1<~461 

-3.0988 -14.173015 35.0 2.58"17 
-1 ~).538037.5 -4.654216 3.9395 
..17.009940.01"1 5.3269 ··6."1917 
,·18.439042.5 -7.6889113 6.n6S 

45.0 -9,129019 8.12~32 ·-19.8251 
47.5 9.::;044 -10.4982 ··21.49S320 

-11.786B21 50.0 10.0583 ··21.68B3 
,·22.95'1222 52.5 12.1761 -12.9878 

55.0 -14.0S87 -n.507023 1~'.4504 
57.5 14.6754 -15.1162 ··24.593524 

..25.731515.846725 E50.0 -18.0420 
26 62.5 16.7981 -16.7135 ..26.0981.........-..-.._- -- '-_._-----'-.._-

Tabel 4.20 Tegangan maksimum saat layan yang teljadi tiap segrnen tumpuan A - D 

,---- ----------- -------
stas_~?ngan kabel bawah Tegan an total 
'Nail f atas f bawah f atas f bawah 

(Mpa) ._ (Mpa) _ r-' (Mpa. .J~~ 
0000 0.0000 0.0000 
.1888 0.5963 -3.7702 
3774 0.6205 -3.7542 
5657 1.2323 -'7.453"1 
.7533 1.2207 -7.3776 
9400 1.2053 -7.2816 
1256 1.188(:; -'7:1698 
3098 1.1687 -7.0412 
4925 1.147'1 ··6.8974 
6734 1.1244 -6.7424 
8514 0.5503 -3.2890 
0004 0.5376 -3.2020 
3671 - -
7287 - -
0804.. .. 
2530.. -
5955.. -

6280 - -
2573.. -

5282.. -
7'120 - -
0130 - -
,2:384.. .. 
4205 - -
6948 - -
7963 - .. 
--~,--_..._-~ .._--~._--_ .....-

0.0000 0.0000 
-1.5489 -1.8901 
-3.43t;,0 -0.3162 
-4.4838 -2.8004 
-8.0469 -1.8621 
-7.0585 -1.25"18 
-7.9653 -0.9605 
-8.6309 -0.96214 
-9.0708 -1.2323 
-9.3012 -1.7336 
-9.8941 0.8576 

.. 10.4480 -0.1087 

.. 11.15451 2.1353 
-1'1.9683 1.0881 
··11 .!~j913 -0.0184 
-11.5985 -1.40"12 
-1'1.68:30 -2.5962 

-11.'7125 -4.0609 
-1'1.7019 -4.87'17 

-1 'U)909 -5.9700 
-10.8300 -7.0746 
.. 10.7751 -7.9748 
.. 10.0566 -8.8603 
-9.9181 -9.6957 .... 

-..,J 

-9'.8848 
-9.3000 
~,---_.~ 

..10.3472 
-10.9172---_._-, 

00 
i· 
I 



Tabel 4.20 Tegangan maksimum saat layan yang te~iadi tiap segmen tumpuan .A - D 

---,---- - .. .-- r---..------. 
Teaanaan kab,sl 

nodal 
Jarak TeqanQan momenNo 

f atas f bawah f ba'
 
(Mpa)
 

(m) f atas 
(MI:)a) (Mpa) (MI
 

1
 0
 
2
 

0.00000.0000 0.00000.0 
-0.8985 C1.6913-- .2467 2.5 
-1.7947 C-2.2608 3.06063 5.0 
-2.6865 C
 

5
 
-3.0296 4.08704 7.5 

-5.7200 C-3.5476 4.762210.0 
C5.0898 -4.448512.5 -3.81536 

-5.3145 115.0 5.08377 -3.8394 
17.-5 4.7680 -6.1676 1
 

9
 
-3.63208 

20.0 4:1726 -7.0074 1
 

10
 

-3.2105 
-2.5946 3.3354 -7.8310 1
 

11
 
22.5 

2.2952 -8.6374 125.0 -- .8070 

0.0000 0.0000 
-"1.5489 -"1.8901 
-3.4350 -0.3'162 
-4.4838 -2.8004 
-8-.0469 -1.8621 

-7.0585 -1.25"18 
-7.9653 -0.9605 
-e.6309 -0.9634 
-8.0708 -1.2323 
-8.3012 -1.7336 
-9.8941 0.8576 

12
 i 
~.


-10.1140-0.87'16 1.092927.5 

13
 
~.


$,:0.1874 -11.7325-0.231830.0 
-13.3144 L1.3461 -1.640614 32.5 

15
 ~I
2.58'17 ·-14.1730
 
16
 

-3.098835.0 
3.~)395 --4.(3542 -1S.5380 237.5 

~..,,...13:191717 5.3269 ··17.009940.0 
'J-7.688942.5 6."726518 "·18.4390 
.:145.0 8.1232 -9.1290 -19.825119 

-10.4982 £I
 
21
 

47.5 9.5044 -21.495320 
50.0 -11.7866 £I10.B583 ··21.6883 

t::12.1761 -12.9878 ~22 52.5 ·-22.9512 
t: ,. 
t:: 

-23.50?02:3 55.0 13.4504 -14.0987 
-24.593557.5 14.6754 -15.1162 ~24 

t::2~) 15.8467E50.0 -16.0420 ··25.7'3'15 ~ 

_____n_ ._n._...._ t::
.
7963 - - -9.3000 -10.9172-26.098116.7981 -16.7135 ~26 62.5 __..-_.__._-_._.'-_..----'-._----_....._.-.-._. 

atas Te angan kabel bawah 
,Nail - f atas f bawal-I 
)aL (Mpa) 
.0000 0.0000 
.1888 0.5963 
.3774 0.6205 
.5657 1.2323 
.7533 1.2207 

9400 1.2053 
1256 1.1886 
3098 1.1687 
.4925 1.147"1 
.67'34 1..1244 
.8514 0.5503 
.0004 0.5376 

3671.. 
.7287.. 

0804.. 
2530 
5955.. 

6280.. 
2573.. 

5282 
7120 
0130 

2384 
4205 

6948 

(Mpa) _ .. f-. 

0.0000 
-3.7702 
-3.~7542 

··7.4531 
-'7.:,)77f:.3 
-7.2816, 
-7:1698 
-7.0412 
-6.8974 
-6.74:24 
-3.2890 

Teqanqan total
 
f atas f bawah
 
{Mp~L .J.!Y!e.&

..3.2020 

-

-


-

-

. 

-

-


-

.. 
-

-
-

-

-10.4480 

..11.S451 

.. 1·U)683 

··11.t;913 
..11.S985 
··1'1.6830 

-11.7125 
··1'1.7019 

-11.!3909 
··10.f.l300 
..10.'i'751 

..10.0566 
-9.9181 

-9.8848 

-0.1087 

2.1353 
1.0881 

-0.0184 
-1.40'12 
-2.5962 

-4.0609 
-4.87'17 

-5.9700 
-7.0746 
-7.9748 

-8.8603 
-9.6957 

·-10.3472 
--..J 
00 

,. 
I 



Teqanqan mamenNo Jarak Tegal1~E~~~ 
f atas ff bawah nodal f atas (m) 

(Mpa) (Mpa) I,
(Mpc) 
1/.6353 -1 '?2503 -27.00'1065.027
 

-1':.7196 -27.802618.42-1767.528
 
19.1576 -18.'1241 -28.515570.029
 

-27.802672.5 18.4890 -1'7.784330
 
17.4266 . -17.0462 -27.001075.031
 

-16:1993 -26.098132
 77.5 16.28"13 
-25.73"1515.05"12 -15.236733
 80.0 

13.7355 -1,';. '148034
 82.5 -24.5935 
-23.507085.0 12.3333 -1 :2.927 7
35
 

10.8451 -11.5681 -22.951287.536
 
90.0 9.2724 -10.0651 -21.688337
 

7.6182 -8.414738
 92.5 -21.4953 
5.8866 -6.6155 -'19.825195.039
 

-.1.66914.0846 -'18.439040
 97.5 
100.0 2.2203 -2.5808 -17.009941
 

0:1759 -15.538042
 102.5 -0.1 L 89
 
3.00'14 -14.173043
 105.0 -2.5006 

-13.314444
 -4.8844 5.9528107.5 
-11.732545
 1"10.0 -7.2781 9.0005 

12.'107 4
 -10.11401"12.546
 -9.6562 
-8.637'415.228447
 1"15.0 ··1'1.9889 

1:3.:,2m)..14.2521
48
 1'17'.5 ··7'.83"10 
.. 1E,.4.c,56 21.3740120.0 -7.00744S' 

2,~.28·lB -(3.167650
 122.5 -H3.4970 
..20.~~.7'155"1 125.0 -5.314526.973"1 

127,5 -22.03'19 29.39'16 -4.448552 -- ...._  ------............._-- ---_..._ ...- -~-"
 

Lampiran tabe14.2C Tegangan maksimum saat layan yang tcrjaditiap segmen turnpuan .A - D
 

<:l at~_J.T e]ang_~Q. 1<a..~~1.~~~?.~~~:~L_~~I~.9..~9.9!"!
__~J:§.~._. 
f atas f bawahbawall f atas 1
f bawal'" 

~?a) (IV}E~L,. __.l!y.p_~L ... J.~,e§'L".. _._i~E~~L. 
-9.3657·"1 '1 ,:350'15.9002 
-9.380tl -"11. n 48
5.9448 
-9.3579 ··'1 :2.'18135.9428 
-9.31 :36 ,·'11.a3955.9448 
-9.5744 ··'11. "14605.9002 
-~). 81 (38 .. '10 A[):305.7963 

.. 10,6803 ..·9.64"195.6948 

.. '1 a,asao -(3.?2755.4205 

..11. '17:37' -7.68935.2384 
-'12.'10(31 -(3.555'15.0130 

4.7120 ..12.4'159 ··5.%::1'1 
.. 13.BT?1 -:'3.88654.S282 
.. 13.93135 ..2.35B24.2573 

3.62BO .. "14.:3544 -"1.04"1'1 
.. '14,1896 '1,0"1473.S955 

,,2.B3243.2530 0.4865 -15.2004 0.5965 
3.01304 0.499fl --2. 92m1 -15.4741 3."1549 

-6.040"1 -16.4741 ;'~.64082.7287 1.024'7' 
2.367'1 1.5740 ··16."136el 2.0318"9.33Se 

,·12.80782.'15062.0004 ··16.~3'19El 1.3000 
1.8514 2.751:'3 ·1 t3.4t150 ··17,'17150 0.6348 

-20.22n, .. 17,6688 ..0.2330
1.6734 3.714:3 
-24.'140"('1.4925 4.4331:3 -18.3192 -'1.2742 

......-28. '164G ..18.77:34 ..2.5730
1.3098 t5.1912 
---J 

..28.6794
 '01.1256 5.5560 -19..2300 -0.580'1 
6.24(320.9400 -19.334L~ ..2.2%8-32.6274 



Lampiran tabeI 4.20 Tegangan maksimm11 saat layan yang terjadi tiap segmen tumpuan A - D 

No Jarak TeQanQan momer 
. 

Teaanqan kabel atas Te~ 

nodal (m) f atas 
(Mpa) 

f baweh 
(Mpal 

f atas f bawah f ata~ 

(Mpa) (Mpa) _J.!~§. 
53 
54 
55 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

69 
70 
7-1 

7"",!. 
7::1 

74 
76 
76 

T? 
78 

130.0 
132.5 
135.0 
137.5 
140.0 
142.5 
145.0 
147.5 
150.0 
152.5 
155.0 
157.5 
160.0 
162.5 
165.0 
167.5 

170.0 
172,5 

17ei.O 
177,5 

180.0 
182.5 
185.0 
187.5 
190.0 
192,5 

-23.4465 
-24.5875 
-27.8745 
-28.6274 
-28.7119 
-28.32"10 
-27.5730 
-26.4839 
-25.0828 
-23.4028 
-21.48"16 
-19.36"18 
-17.0873 

-14.6993 
-12.2367 

-9.8176 

-7.3496 
-4.9000 
-2.4928 
-0.1475 
2."1205 
~~.8155 

55536 
7.2097 
8.n93 

10.2604 

31.4737 
33. "\6-38 
37.7368 
38.8371 
38.9785 
38.4220 
37.3285 
35.7272 
33.6701 
31.2203 
28.4435 
25.4175 
22.2083 

18.8958 
15.5431 
12.3099 

9.0889 
5,9718 

2.9921 
0.1743 

··2.4648! 
( 

.4.3615 
1 

--6.2/,.1 :3 
..'7.9635 

1-9.5299 
1 

-10.9L 441 

-5.7200 0.7:533 6.lf 

-2.6865 0.5657 7.0: 

-1.7947 0.3'774 7.1/ 

-0.8985 O. '1888 7.2( 

O~OOOO 0.0000 7.3.~ 

-0.8985 0."1888 7..2( 
-1.7947 0.3774 7.1( 

-2.6865 0.5657 7.0: 
-5.7200 0.7533 6.lf 
-4.4485 0.9400 6.2' 
-5.3145 1.1256 5B 
-6.1676 1.3098 5.1 ~ 

-7.0074 1.4925 4A: 
-7.8310 1.6l~~4 3.'7' 
-8.6374 1.8514 2.7! 

-10.1140 2.0004 2.1 ~ 

·-11.7325 2.3671 1.5~ 

·-13.3144 2.7287 1.0; 

-14.1730 3.0804 OAj 
,-15.5300 3.252~0 OAI 
-17.00!:)9 3.5955 -
,,·18.4390 3.G2f.l0 -
··19.8251 4.251'3 -
,,·21.4953 4.5.282 -
..21.G883 4.7120 .. 
..22.95'12 5.01 ~~O .. 

~-~- .~......_......_'.._-_.......  _......._-...._L-..-....... 

a.n I<abel bawat! 
f bawah 

___ ._J~~~2_ 
54 -36.4524 
1() -36.8698 
5a -3'7.0867 

DB -37..2469 
2t -3'7.3049 
08 -372469 
58 -37.0867 
10 -36.8698 
54 -36.4524 
62 -3:2.6274 
60 -28.6794 
12 -28:164(:3 
38 -24.1407 

43 -20.227:.3 
1:3 -16.4450 
OG -12.8078 

40 -9.335C3 
47' ..6, ()'~O"l 

95 -2.9269 

G!j ··:2.83.:::~4 

- T<~95lnt"c~!2 ...~?tal. __.
 
f atas f bawah
 

_~.~E:~.L _.(~J~L 
-20. "1611 -4.2254 
··19.~~430 -3.13!53 
-20.3"134 1.0275 

··200751 1.7790 
-'19. '1398 t.6736 
-20.0'751 '1.3KI9 
-;:'0.3134 O.6Hl2 
,-1~~1.34,3 -0.57(39 

··20.1 S'11 -2.02~~O 

-·19.3~)42 -0.4611 
-19.23 0.81397 

-18.7734 .. '1.4373 
··18.319.2 -0.431;)9 

··1?6G88 0.3419 
-1"1. '17'5 0.9495 

-16.9"19G 1.5025 

..16.7366 2.1202 
··"16.47'4 -1 2.65~l8 

·:15,.4'74-l 3:1466 
·:15.2004 0.5949 

.. 14,8894 1.n07 
-14.623S -0.("335 
-14.27'15 -'U)840 
..14,2856 <?.4353 00 

o··12.9090 -4.B179 
-12.1:3908 -6.~)3·14 



Lampiran tabel 4.20 Tegangan maksimum sant layan yang te~jaditiap segmen tumpuan A - D 

--- ---
No Jarak Teaanqan momen Teg§.c...._ 

nodal (m) f atas f bawah f atas 
(Mpa) (Mpa) (Mps) .. 

79 195.0 11.6533 -12.2149 -23.507'0 

80 197.5 12.9571 -13.3463 -24.5935 

81 200.0 14.1749 -14,3496 ··25.7315 

82 202.5 16.0998 -16,0187 -26.0981 

83 205.0 17.z483 . -f6,8na -27.0010 
84 207.5 18.3141 -17,6161 -27.8026 

85 2'10.0 19.3000 -18,2588 -28.5155 
86 2'12.5 18.5660 -17.8584 -2'7.8026 
87 215.0 17.7 813 -17,3931 -27.0010 
88 2'17.5 '16.9454 -16,8601 -26.0981 

89 220.0 15.8467 -16,0420 -25.7315 
90 222.5 14.6754 -15,1162 -24.5935 
91 225.0 13.4504 -14,0987 -23.5070 
92 227.5 12.1761 -12,9878 -22.9512 

93 2~30.0 10.8583 -11,7866 -21.6883 
94 232,5 9.5044 -10.4982 ··2'1.4953 

95 235.0 8.1232 ..g, '1290 ..·1 SI.B251 

96 2~3"7 .5 G.7265 ·1.6889 ··H;i,43DO 
97' 240.0 5.~~269 ..13:1917 ···1 '7'.0009 
91:3 242.5 3.9395 -4.6542 ··15.53130 
99 245.0 2.58'17 -3,0988 ··14.17~30 

'/00 24'1.5 '1.3461 -1.6406 ..B.3144 
101 2S0.0 0.1874 -0.2318 ··11.7'325 
'102 252.5 -0.8716 1,0929 ..10.1140 

103 255.0 -1,a070 2.2952 ··~3.G3?4 

l-~i..2?7_2__ -2.5946 3. 3~)54 ....._ ...:?~~LQ._ 

.~paL J..~~.§..L 
5.2384 
5.4205 
5.6948 
5.7963 
5.9002 
5.9448 
5.9428 
5.9448 
5.9002 
5.7963 
5.6948 
5.4205 
5.2:384 
5.0130 
4.7'120 

'I 4.5282 
4.25/'3 
3.li280 
3.5955 
3.25~;0 

3.0804 
2.7'287 
2.3671 
2,0004 os-m:3 
'1.8514 0.5503 
1.6734 1.1244 

-~------,.-.--------
el atas T(~.£!§!lli§'Q kabel b~h 

bawah f atas I f bawah 
.....J8,g.?D a..Q..lot~_ 

l' alas f bclwah 

J!'AP.E_ J..~)a) 
..1 '1.8537 -(3.9765 
..1"fJ:l364 -7.9258 
-11.5566 -8.ff548 

-9.9983 -10.2224 
-9.7527 -10.9710 
-9.4885 -11.(3713 
-~0.2155 -'I :2.31130 
-9.2366 -11.9136 
-9.21 ~q -11.4929 
-9.1527 ··11.0638 
-9.8848 -10.34'72 
-9.9181 -!).69b7 
-10.0566 -8.8603 
-10.7751 -7.9748 

··10.8300 -7.0746 
-1' .9909 -5.9700 
..1".1019 -4.87'17 
-1' ."71:25 -4.0609 
.. 1; .68~30 -2.5962 
-1' .59135 -'1. 40'12 
-1-i .59'13 -O.01B4 
.. 1i .9683 1.0881 
··1-,,5451 2.1353 
-10.4480 -0,1 OB7 >-' 

>-'-9.8941 0.8576 
-9.30-12 -1.73~16 

.~l?~~l_.
 

-3.2020 
-3.2890 
-6.7424 

00 



Lampiran tabel 4.20 Tega~1gan maksimul1l saat layan yang terjadi tiap segmen tumpuan A - D 

No Jarak TeQangan momen Tegangan kaJ 
nodal (m) f atas 

(Mpa) 
f bawah 
(Mpa) 

f atas 
(Mpa) 

f 

-, 

105 
106 
107 
108 
r09 
110 
111 
112 
113 

260.0 
262.5 
265.0 
267.5 
270.0 
272.5 
275.0 
277.5 
280.0 

-3.2105 
-3.6320 
-3.8394 
-3.8153 
-3.5476 . 
-3.0296 
-2.2608 
-1.2467 
0.0000 

4.1726 
4.7(;,80 
5.0837 
5.0698 
4.7622 
4.0870 
3.0606 
1.6913 
0.0000 

-7.0074 
-6.1676 
-5.3145 
-4.4485 
-5.7200
-2.6865 
-1.7947 
-0.8985 
0.0000 

'I ------.-.-..- ....--.-.---.....- ...- ... 

el atas Teg<'!Q9~2. kab,~ b;:;lwah. __LE~.fl~mj a,!l!£~§!._., 
bawah f atas l' bawah f atas f bawah 

~paL .--.Q~a)._. _~~&__i~!E§!L .,.J~pa) .. 
1.4925 1.1471 ··6.8974 ··(1.)708 -·1.23~~3 

1.3098 1.1687 -'7.0412 -8.3309 -0.9634 
1.1256 1..1886 ..'7 :1698 -7.9653 -0.9605 
0.9400 1.2052, ..7.281fj -"1.0585 -'1.2518 
0.7533 1.2207' -7.3776 -8.04E;9 -1.8621 
0.5657 1.2323 -7.453'1 -4.482,8 -2.8004 
Cl.3774 0.620S -3.7542 -3.4350 -0.3162 
O.1B88 0.5963 -3.7702 -1.5489 -1.8901 
0.0000 0.0000 0.0000 0.0000 a.DOClO 

. I 

! 


N 
00 



183 
4.15.5	 Saat layan akibat momen mimimum pada saat servise 

:Mengacu pada formula (3.47) dan (3.48), maka diperoleh; 

Tegangan pada serai aias dan bawah uniuk No nodal 2 adalah 

fatas	 = f atas (akibat momen min Soot servis) + f atas (akibat Kabel 

atas) ~I fatas (akibai Kabel bawah) 

= - 0,3002 + (-0,8985) + 0,5963 

= - 0,6024 Mpa 

fbawah f bawah (akibat momen min saat servis) + f bawah (akibat 

Kabel atas) + fbawah (akibat Kabel bawah) 

0,4073 + 0,1888 + (-3,7702) 

= - 3,1741 Mpa 

TTntuk tegangan selanj utnya dapat dilihat pada tabel4.21 



TeaanQsn kab Teganqan momen No Jarak 
f atasf bawah(m) f atasnodal 
(Mpa)(iVpa)(Mpa) 

0.0000000000.0 0.00001 
-0.8985040732.5 -0.30022 

05713 -1.7947-0.42203 5.0 
04904 -2.6865-0.36354 7.5 

-0.1276 017135 10.0 
:~:~~~~!-()371612.5 0.27866 

-'I.117L -5.31457 15.0 0.8439 

1'7.5 -6.16761.5539 -203998 
-7.0074-3.1C8920.0 2.39219 

-4.2S37 -7.831010 22.5 3.3402 
-8.637411 25.0 -5.56214.3788 

-10.114012 5.4897 -6.883227.5 
6.6534 -8.2280 -11.732513 30.0 
7.8529 -9.5706 -'13.314414 32.5 

15 35.0 9.0719 -1e.8889 -'14.1730 
37.5 10.2960 -12.1639 -'15.538016 

17 -13.3811 -'17.009940.0 11.5121 
-'18439018 42.5 12.7091 -14.5276 
-'19.825119 13.8776 -15.595945.0 

15.0106 -16.5801 -21.495320 47.5 
21 50.0 16.1006 -17.4771 ·21.6883 

··1c..28()25:2.5 17.143422 ··22.9:5'12 
18.135~55.0 -23.507023 ··19.0092 

57.5 -19.646424 19.0735 -24.5935 

25 ..20.202'760.0 19.9568 -25.7:315 

..20.695326 6:2.5 -26.098120.8000 ._--- --

Tabel 4.2] Tegangan minimal saat layan yang teljadi saat servise hap segmen tumpuan A - D 

---·------r----'------_·
eI at~uTegan~~~§!=2.'::LbG!.~~JJ_.~TeQa':1C@.!::~~£~~..._.., 
awah f bawarl f ,3tas f bawah 

MpaL 
f atas 

JMpa) ,.-L~e& _i~~ i.¥..P3L 
0.0000 0.0000 0.00000.0000 0.0000 

....1.7702: -0.6024 <~.17410.1888 0.5963 
-3.7542 -'1.5962 -~2.8065 

0.5657 
0.62050.3i74 

-7'.4531 ~ ·-1.B1'77 -6.39'70 

0.7533 
'1.23.23 

-7.:,77'6 -4.f3269 -EL45~30 

0.9400 
'1.2207 

-7.2816, -.2.D646 -6.7132 
1.12513 

'1.2053 
1. '1886 -7.'1698' -3.2820 -7.16'16 

1.3098 '1.1687 -7.0412 
1 

-3.4450 -7.7713 

1.4925 '1.147'1 -6.8974 ....1.4682 -8.Sn8 

1.6734 '1.'1244 -6.7424 
1 

-3.3664 -9.3627 
1.8514 0.5503 -3.28fiO -3.7083 -6.9997 

2.0004 0.5376 -3.2020 -4.0867 -8.0848 
2.3671 
2.7287 

3.0804 
3.2530 

3.5955 

3.6280 
4.2573 

4.5282 
4.7'120 

5.0130 
5.2384 
5.4205 

5.6948 

5.7963 

-5.0791 -5.8609 
-.li4615 -6.8419 

-5.'1011 -7.8085 
-5.2420 -8.9109 

-5.4978 -9. 78~56 

-5.7299 -10.8996 
--5.9475-11.3386 

-6.4847 -12.0519 
-5.5877 -'12.7651 

-5.8078 -13.2732 
-5.3719 -13.7708 
-5.f5200 -14.2259 ...... 
-5.7747 -14.5079 00 

~ 

-5.2981 -14.8990 



---

Lanjutan tabel 4.21 Tegangan minimal saat layan yang tetjadi saat servise tiap segmen tumpUa111 A - D 

n ~~t)€~L~~~~ Te.9.§~Q~~J_~~~~_~awc:h ~._..I_~g~29.~3!_0plaL._ 
f bawah f atas f bawah . f atas f bawa~l 

(rvlpa) (Mpa) (Mpa) (Mpa). (Mpa) 
--5~ 9002' -_.-::-_..._.- _·····..__·_·..··..··-_··:'E;2:104 -:~15.Li:i:i7 

No Jarak Teqanq2n momen Teqan9~ 
f atasnodal (m) 

--'" 
f atas ! f bawah 
(Mpa) ; ZMpa) (Mpa) 

-27.0012'; .7906! -21.31 L 927 65.0 
-27.80222.7155 -2'1.849867.528 

70,0 -28.51523.5758 -22.304029 
-27.802-2'1.592630 72.5 22.4L 82 

-20.7593 -27.00121.222631 75.0 
~9.8950 -19.7949 -26.09t~32 77.5 
' 8.462S -25.731-18.690480.033 
;6.9241 -17.4324 -24.59234 82.5 

-23.50735 85.0 15.2773 -16.0136 
-14.4236 -22.95"36 87.5 13.5222 

-21.68E~37 90.0 11.6598 -126566 
92,5 -107061 -21.49538 9.6926 
95,0 ·19.82~;39 7.6251 -85692 

··18.43S40 97.5 5.4645 -62464 
100.0 3.2193 -3.7425 -17.00S41 

1.168::; -'15.53842 102.5 -1.3799 
·'14,173-;].B0474~~ 105.0 0.9659 

3.41:33 ··13.31 l 144 107.5 -2.805::: 
5.954] ·:11,7321'10,045 -4.814& 

~':i.8125 8.64'19 -'10.11 t146 1'12.5 
115.0 ·f3,7746 1'1.14:33 -El,63747 
'1'17,548 ·10.6702 13.7B4 -7.831 

49 120.0 ·-12.4347 16.16'11 -7.007 
50 -14.0783 '184812 -6.167122.5 

125,0 20.(12:6-·15.~57335'1 -5.314 
-16.8:;)00 -4.44852 127.5 22.5321 

5.9448.. 
5.9428.. 

5.9448.. 
5.9002.. 
5.796:3.. 
5.6948 
5.4205 -
5.2384 
5.0-130 -
4.7120 -
4.5282 
4.257:3.. 

3.6280 
3.5955.. 
3.2530 0.4865 
3.0B04 0.499:5 
2.72137 '1.024"/ 
2.3671 '1.5740 

2.0004 2:'1506 
1. 8~) '14 2.7513 
1.6'734 3.7143 
1.4925 4.4:338 
1,3098 5.1912 
1.1:2513 5,55i30 
0.9400 ~32462 

.. -!:i.0871 ··15.9050 

.. -4.9397 ··1G.3f:)·12 

.. -5.3544, ..1G.6478 
- -5.77fJ4· ··14.8591 

·-6.2031: -1:.3.99136 
-7' .26f.-l6 

- -7.t'69·4 
-B22W' 

- -9.4290 
-: -10.0285' 

. ··'11.8027, 
: ...'12.2000 

-' -'12.9745, 
, I 

". ··"3.7~301' 

-2.8324' -'f3.8835: 
··2.9269, -14,47tl2' 

-6.0407' -'15.0947' 
-EI.335e '·'14.9731! 

··12.B078 -'14.7760: 
··1 Ei .t1450: ·-14.fi(307 
·-20.2273 -'14.7869 
-24.'1407 --15.001B 
·-28.1646 ·-15.0547 
··28.6794 -1£1.3318 
-32.6274 -15.0923 

··12.9956 
--12.Cl1'19 
..HJ.7752 
-~~.4106 
-7.9446 
-6.1779 
-4.3'119 

-2.61134 
··0.1470 
-0.9593 
1.11l)4 
0.1066
 

-"1.0147
 
-2.2655
 
-3.44130
 
-4,8375
 
-6·.4871
 

,.....-8.37:36 
00 
VI 

-l:l.1553 
··6.9333 



Lanjutan tabel 4.21 Tegangan minimal saat layan yang tet~jadi saat servise tiap segmen turnpuan A ., D 

No Jarak f-..Tegan <: ~on~ T~q~6"qar0:§~?.~[atas =t~~~~i§~k~~I!?:~~~2 .:=J~~~j£i~~~~~~~I= 
bawah f ,Sltas f bawah f atas if bawah , f alas f !:)c~wahf atas(m)nodal 

(Mpa) .JMp§L _J~~~_. ~~~&-__.jME~L_ ~_J..¥.E~~ ,' _(ME~ __ .j.~e~L 
24.1672 ~5.'7200 0.1'5:33 6.7135~:' ··36AE>24 .. 16.~15fJ'l' -1"1.53'19-18.003553
 130.0 
25.4854 -2.6865 O,ti6S7 '70310 ,,·36.86913: -'145475~ -10.81g7-18.892054
 132.5 
28.9908 -1.'7947 0.3774 7'10:58 ··37.0867 ,,··16,10~:12 -7.7184-21.414355
 135.0 
29.8'106 -0.8985 0:18138 '72008 ..·2i7.246D' ··1S,E;7'16, -i'.247b-21.9738137.55'0 
29.8n7 0.0000 0.0000 '1.3:22'1 ·-37.~~04D, ··'14,68~'3·1 -7.431257
 140.0 -22.0052 
29.4nC -0.8985 0:18138 '1.2008 ..37.24E;9. .. '15.4364 -TSE;G'I142.5 -21.738758
 
28.61'72- -1.7947 0.3774 '1:1058 ··37.0a6? ··'IS.tl7·H3 ·,,(3.0320145.059
 -21.1827 
274512 -2,(::'865 (l~i667 '7.0310 ··36.869B' ..16.0046 -H.852~~147.560
 ··20.3491 
25.8537 -5.'1200 0.i'533 6,71354 -36.4524 .. '18.21415 1 -9.8454
150.0 -19.259961
 
23.9341 -4.4485 0.9400 6.24132 ··32.6274 ..16.'1433 

1 

-7.75~~3152.5 -17.941062
 
21.7440 -5.3145 ., :1266 5,~3560 ..·28,6794 ..·16,1 EHJ4 -5.80~m-16.42H1155.063
 
19.3456 -6.1676 U\098 5'1912 ..·28:1646 ··'15.7130 -7.5092-14.7366157.564
 
"16.7919 -7.0074 '1.49:25 4.4:338 -24.'1407 ··'1549:36, -5.85f33-12.9199160.065
 
'14,1469 -7.8310 '16734 3.'7143 ,-20.22n -'15,'1~~17 -4.4070-'11.0050162.566
 
'1'1.4'1.. 22 -8.l3374 '1.8514 2,'7513 ,,·16,44:50 -14.870() -:3.18'1467
 165.0 ··8.9845 

8,S1:l4Ei -10.1140 :2,0004 2,'1506 ··1;2.80'i'B ·-·14.B899 -2.1226-6.9265167.568
 
6,O'i25 -'11.7325 ;2.~\E)71 U3?40 ·B.33i513, ,·'[S,0204 -0.9562170,0 ..4,8E>1969
 
~3.429Eo -'13.3144 :2.;'21:3'7 '1.0:247 ·E3.Cl4C7 ··"15:1036 O.117t370
 1'12.5 ·-2.813~~ 

..0.8022
 0,962£' -'14.1730 :3.0804 04995 ·2.92!39, ·-H,4n;7 "1.11G471
 175.0 
1-'7 r.' "1:1 [)7~; ··'13t:l7E, -15.53E30 :3.2530 OA1365 ·-2.83:24' ..··13,8ti40, -O.'94GSl72
 I I .::J
 

-3,E;f:180 -17.009tl :3.~3955 ',,'13.8370 -'0.09253:ln~~73
 180.0 
..E3.12:31 -'18.4390 3.G2130 .. ..·13.0823 -2,49S174
 182.5 5.3567 
··B,36B€o -'19.13251 4.257:3.. .. ..12.38'74 ..4.1013
75
 Hi6.0 7.4377 

......18~{ .5
 9.41 '1476
 "IO,3Sl5L -21.4953 4.f;2132 - -'12.0£139 -5.8672 
0\77
 190.0 '1'1.2734 '12,2:~n -21.1388::\ 4.7'1:20 .. ..'10.4149 -7.525~j 

78 192.5 '13.0225 '1:3.8Sl07 -22.9512 6.0130 .. ··99287 -S.B??'?1---"",--_ ...._,____ -_.-....:.... 

'- .--~-.------

00 



Lanjutan tabe14.21 Tegangan minimal saat layan yang teIjadi saa.t servise tiap segmen tumpuan A - D 

,----
Teaanaan kc bE~l-~~No Jarak ~gangan momen 

f bawahf atasf atas f bawahnodal (m) 
(Mpa)(Mpa) (Mp~L._(~~EJ~)_ 

5.2384-23.507014.6599 -15.366579 195.0 
5.4205..-24.593516.185480 197.5 -16.6715 
5.6948 -25.7315200.0 17.6036 -17.820581 
5.7963 -26.0981202.5 19.8950 -19.794982 
5.9002205.0 -20.7593 -27.001083 21.2226 
5.94413 -21.5926 -27.802684 207.5 22.4482 

-22.3040 5.9428..210.0 23.5759 , -28.515585 
5.9448..-2'1.8498212.5 22.7155 -27.802686 
5.9002 21.7906 -2'1.3149 -27.001087 215.0 

20.8000 -20.6953 -26.0981 5.7963 88 217.5 
89 -25.7315 5.6948..220.0 19.9568 -20.2027 
90 19.0735 -24.5935222.5 -19.6464 5.420:5 

5.2384..91 -23.5070225.0 18.1351 -19.0092 
5.0'130 92 227.5 17.1434 -18.2862 -22.9512 
4.7120..93 230.0 16.1006 -17.4771 -21.6883 
4.5282 94 232.5 15.0106 -16.5801 -21.4953 

-15.595995 235.0 13.8776 -19.8251 4.2573 
-14.5276 -18.4390 3.6280 96 237.5 12.7091 

3.5955..97 240.0 11.5121 -13.3811 -17.0099 
98 242.5 10.2960 -12.16:39 -15.5380 3.2530.. 

245.0 9.0719 -10.8889 -14.1730 3.0804..99 
-13.3144'100 247.5 7.8529 -9.S706 2.7287 

'10'1 2.3671250.0 6.6534 -B.2280 ··'11.7325 
"102 262.5 5.4897 -10.1140-6.8832 2.0004 O.537E3 
103 255.0 4.::'171:18 -5.5621 -8.6374 '1.8514 0.5503 

257.5 -7.83'103.3402i -4.2937 ,_..1~§.!34 __.._'_'1.:~:~~ 
~..;. .~~ 

---------r--::------' 
Te:fLangan kabe/ !~§~:h ~_..l~@r1-"qar~)t~~ 

f alas f bawah : f alas [f bawah 

__.l~..P.§L. _jI\l1P_'?..LJ _(f\~a)._! (M.2:8)_ 

- - -B.8471 -'1Cl.12B1 
-, -8.40f:l1 ·-1'1.~~5·10 

- [-B.1279 
j 
-12.12£57 

- -G.2031 i ..13.99B6 
-5.77134 ..14.85l:)1 

- -5.3544 .. 15.6478 
.. -4.9396: -·'16.3612 

--E.9475 ··1"I.33B6 

-t: .0871 ..1t5.905,O 
- -E.2104 .. '15,4147 

-E .29131 ..14.E\990 
-' -5.7747 ··14.5079 

-E .5200 I ··14.22:59 
-E .3719 ..13.7'708 

- -:.8078 ..1:3.27::.\2 
- -E.5877 ..1;2.76:51 
- -E.4847I -·12.0519 

1 

- -5.72991"·1O.89SI6 
i

-£,.49781 
-5·2420 

- -:·:1011: 
- -!5.461S; 
- -!:-<)791 i 

-3.2020: ...4.0867 
-3.2890 -2·.7083 

-D.78t)6 
-£3.9109 

-7.80135 
-G.84'19 
-fj.8609 

...8.0848 >-' 

-....J-6.9997 

~i. 7424 ~_<:.. 3664 _ -\:1.1621.. 

00 



Lanjutan tabel 4.21 TegangaJl minimal saat layan yang tel]ladi saat servise tmp segmen tumpuan A - D 

No Jara!k TBgali1gan momen Tegangan kabel ~tas T~gan9§n ka~1 ba~lh Te@a!:J.9a~1I..!!~!!.. 
f atas f bawahnodal (m) f atas f bawah f atas f bawah f atas f bawah 

(Mpa) (M a)(MlPa) (Mpa) .0:1P;~)._(Mfp~ ~_~. _~Mp~2 
-7.0074 1.4925 1.'/471 -6.8974105
 260.0 2.392:1 -3.1089 -3.4682 -H.S1:3S 

-2.0399 -6.1676 1.3098 1.'1687 -1'.0412106
 262.5 1.5539 -:3.4450 -7.77'13 
107
 265.0 0.8439 -1.1174 -5.3145 1.1256 '1.'1886 -I' .1698
 <3.282:0 -7'.16'1'6 
108
 267.5 0.2786 -0.3716 -4.4485 0.9400 '1.2053 -7.2816 -2.~)646 -G.7132 
109
 270.0 -0.1276 0.1713 -5.7200 0.7533 1.2207 -7'.3776 -4.6269 -G.4530 
110
 272.5 -0.3635 0.4904 -2.6865 -1.81 n' -6.3970,0 .5657 1.2323 -'1.4531 
111
 275.0 -0.4220 0.5713 -1.7947 0.3'774 0,(.,205 -:3.7542~ -"1.5962 -2.8055 
112
 277.5 -0.3002 -0.89850.4073 a.1888 (]. 5963 -;3. 77021 -0.60:r.!4 -::1.1741 
113
 280.0 0.0000 0.0000 0.0000 a,0000 0.0000 0,0000 0.0000 0.0000 

..... 
00 
00 
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4.16 Tegangan Ijin Saat Pelaksanaan 

Saat transfe!· 

Tegangan tarik (ftD =;0 0,25 0,25 1,5 Mpa 

Tegangan tekan (fei) = -0,6. f' e {\ L ,. A,," (\ 8'
-v,U . \,.:-tJ.V, ) = -21,61t1pa 

Saatlayan 

Tegangan tarik (t;i) = 0,5 = 0,5 = 3,0 Mpa 

Tegangan tekan (feD = -0,45 . f'e = -0,45. (45.0,8) = -16,2 Mpa 

4.17 Tegangan Ijin Saat Servise 

Saat transfer 

Tegangan tarik (fti) = 0,25 0,25 1,677 Mpa 

Tegangan tekan (t~i) = -0,6 . f' c -0,6 . 45 = -27 Mpa 

Saatlayan 

Tegangan tarik (ftD = 0,5 = 0,5 = 3,354 Mpa 

Tegangan tekan (fei ) => -0,45 . f e = -0,45 .45 = -20,25 Mpa 


