BAB IV

PERHITUNGAN STRUKTUR

4.1.Perencanaan Gording (untuk kuda-kuda KA, KA,, KA;, KAj)

¢ 7 STl T %

/ \ 7 —— ——s

.

7
; %
Kuda—ku? %%

-1 .

f 10.1.95 m

7!

Wy w

Gambar 4.1 Arah Pembebabanan Gording

4.1.1 Pembebanan Gording
a. Beban Mati, (Genting beton = 0,5 kN/m? ), (dari 3.1)
_ Genting beton, reng, usuk  :0,5x 1,95 =0,975 kN/m

- Gording taksiran : =0,15 kN/m

Wp = 1,125 kN/m
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b. Beban Hidup, (L =02 kN/m® ), (dari 3.2)

_ Beban pekerja atap :

¢. Beban Air Hujan, (dari 3.3)

_ Beban air hujan :

W;,=0.2x 1,95 =0,39 kN/m

Wi= (40-0,800).0,0195 = 0,159 kN/m

d. Beban Angin ( W = 0,4 kN/m" ). (dari 3.4)

_ Twp angin:

¢ = (0,02 ) 0.4+ (0,02x39.8)- 04 =039

w; = 0,396 x 0,4 x 1,95 = 0,309 kN/m

_ Hisap angin

Cr = —0,4

wp=-04 04 195=-0312KkN/m

e. Momen arah/sumbu x dan sumbu y, (dart 3.5)

- Sumbu x (satu sagrod)

(dar1 3.4a)

(dari 3.4b)

A A

bS 6m > 6m —>i
- Sumbu y (dua sagrod)
a AN AN ~ A AN AN

Tabel 4.1 Pembebanan dan momen sumbu x dan sumbu y

‘ Wx Wy Mx My

No | Jenis pembebanan : o T, T

w.sin 39.8° | w.c0s39,8" | Mi=qw, L M, =W
1 | Beban mati (D) 0,720 0,864 0,262 2,828
2 | Beban hidup (L) 0,250 0,300 0,091 0,981
3 | Beban hujan (R) 0,102 0,122 0,037 0,399
4 | Beban angin (W)

- Tiup angin 0 0,309 0 1,011
- Hisap angin 0 -0,312 0 -1,021
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Tabel 4.2 Kombinasi pembebanan LRFD

: No : Kombinasi 5 Mu,x (kNm) : Mu,y (kNm) 7
I I T T al
.1 L4MD . 0367 | 3959
-2 1L.2MD+0.5 ML o 0460 3,672
.3 1 L2MD+0,5MR C 0333 3381
4 L2MD+ L6 ML+ 0,8 MW . 0,460 f 5,772
5 L2ZMD+ 1,6 ML + 0,8 MWhisap i 0.460 i 3.934
L 1,2MD+1,3 MW wpt 0,5 ML 0.339 | 4,98()
7 i,2MD+13 MWy ip+ 0.5 ML 0,339 f 2.345

4.1.2 Pendimensian Gording
a. Arah sumbu x
Mu,x = 0,440 kKNm
Fy =250 MPa,

Asumsi penampang kompak, kuat desain:

6
g > 0,460x10

L2 =195556 mm’ =196 cm’ (dan 3.6)
‘ 09x250

Dipakai Profil { 250v50x20x4.0

S, = 83,7 cm’ ; S, = 5,66 cm’

X

. =1050 ¢m* : I =233 cm’

N y

b. Arah sumbu y
Mu,y = 5,559 kNm

_5,559x10°

. = 24706,667 mm®
Y 0,9x250

=24707 cm’ <837 cm’

profil aman digunakan.




¢. Kontrol Lendutan
_ Lendutan sejajar gording
E=210.000 MPa
L = 2000 mm (dipasang dua sagrod)
W, =12.0,720+16.0250+08.0=1264 kN/m
dari persamaan 3.7a, didapat:

5 2000 2000

= ——x1,264x : =54 mm< =56 mm
S 384 2.10°x23.3.10 360
_ Lendutan tegak lurus gording

E = 210.000 MPa

L = 6000 mm

W, =1,20,864+1,6.0300+0,8.0309=1764 kN/m

dar persamaan 3.7b, didapat:

4
0, = > x1,764x ,6000 7=14175 mm < iy =16,67
T 384 2.10° x1050.10 360
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4.2 Perencanaan Rangka Kuda-Kuda

4.2.1 Perencanaan Pembebanan Kuda-kuda KA,

‘f_
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Gambar 4.2 Kuda-kuda baja KA,

4.2.1.1 Beban Mati (dari 3.8)
P, =berat gording : 0,11 x 6 = 0,66 kN
berat genting : 0,5 x6x05x1,95=293 kN
Berat total Py= 3,59 kN
P, = berat gording : 0,11 x 6 =0,66 kN
berat genting : 0.5 x 6 x 1,95 =586 kN
Berat total P> = 6,52 kN
P3=berat gording : 0,11 x6 x2 =123kN
berat genting : 0.5 x 6 x 1,95 = 5,86 kN
Berat total P;= 7,09 kN
P’ = berat eternit + penggantung : 0,18 x 6 x 0,5 x1,5 = 0,81 kN
berat taksiran kuda-kuda :0,5x0,5x 1,5 =0,38 kN

Berat total P>, = 1,19 kN




P”>= berat eternit + penggantung = 0,18 x 6 x 1,625 = 1,76 kN
berat taksiran kuda-kuda =0,5 x 1,625 =0,81 kN

Berat total P’ =257 kN

4.2.1.2 Beban Hidup, (dari 3.9)
Py=beban hidup=02x6x0,5x 1,95 = 1,17 kN

P>= Pz = beban hidup=02x6 x 1,95 — 234 kN

4.2.1.3 Beban Angin, (dari 3.9)
muatan angin = 0.4 kN/m’
koefisien angin tekan, ¢, = (0,02 x a) - 0.4 = 0,02 (39.8) -.0.4 = 0,396
koefisien angin hisap, ¢, =-0,4
w; = 0,396 x 0,4=0,16 kN/m”

wp, = -0,4 x 0,4 = -0.16 kN/m">

a. Angin Kiri

Gambar 4.3 Beban angin kiri pada kuda-kuda baja KA,




_sist kirl = angin tekan
wt; = 0,16 x0,5x 1,95 x6=0,93 kN
wty; = 0,93 x sin 39.8 = 0,59 kN
wty; = 0,93 x cos 39,8 = 0,71 kN
wt> = 0,16 x 195 x 6 = 1,85 kN
Wt = 1,85 xsin 39,8 = 1,19 kN
wto = 1,85 x cos 39.8 = 1. 42 kN
_ sist kanan = angin hisap
wh; =-0,16 x0,5x 1,95 x 6 =-0,93 kN
why; =0,93 x sin 39,8 = 0,59 kN
why; = 0,93 x cos 39,8 = 0,72 kN
why =-0,16 x 1,95 x 6 =-1,87 kN
whye =.1,87 x sin 39,8 = 1,19 kN

whyy = 1,87 x c0s 39,8 = 1,44 kN

b. Angin Kanan

e

] 4
LSm, 3 S5my 1S5m, 15m, 15m, 1 5m, 15m 15m, 35m 15m,

Gambar 4.4 Beban angin kanan pada kuda-kuda baja KA,



_sist kirt = hisap
wh; =-0,16 x 0,5 x 1,95 x 6 =-0,94 kN
why; = 0,94 x sin 39 8 = 0,59 kN
why; = 0,94 x cos 39,8 = 0,72 kN
why =-0,16 x195x6=-1,87kN
whe = 1,87 x sin 39,8 = 1,19 kN
why> = 1,87 x 05 39,8 = 144 kN
_ sisi kanan = tekan
wt; = 0,16 x0,5x 1,95 x 6= 0,95 kN
wty, = 0,93 x sin 39,8 = 0,59 kN
wiy1=0,93 x cos 39,8 = 0,71 kN
wt; = 0,16 x 1,95 x 6 = 1,85 kN
wto = 1,85 xsin 39,8 = 1,19 kN

wt,o = 1,85 x cos 39,8 = 1,42 kN

4.2.2 Perencanaan Pembebanan Kuda-Kuda KA,

RKA e+ RKA; (40
2t*uD %
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Gambar 4.5 Kuda-Kuda KA,
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4.2.2.1 Beban Mati

P, = berat gording : 0,11 x 6 =0,66 kN

J =275 kN

05 | 6 5,23)x0,98

L

berat genting :

Berat total P, = 3,41 kN

P->= berat gording : 0,11 x4.,5 = 0,49 kN
. {525+ 3.75)x1:95
berat genting © 0,5 x L( : +"7‘7 Wk } = 4,39 kN

Berat total P»= 4,88 kN

P;=berat gording : 0,11 x 3 =0,33 kN

[(3.75+2.25)x1,95 J 295 kN

2

berat genting : 0.5 x

Berat total P3 = 3,26 kN

P, = berat gording: 0,11 x 3 =0,33 kN
berat genting : 0,5 {((2’25 i 02’75)X1’95 )xz + [% x0,75x2ﬂ =321 kN
L ]

Berat total P, = 3,54 kN

[{6+5.25)x0.757]
2

P’y = berat eternit + penggantung : 0,18 x = 0,76 kN

berat taksiran kuda-kuda :0,5x0,5x 1,5 = 0,38 kN

Berat total P’y = 1,14 kN

(3,75 +2,25)x1,63
2

P’; = berat eternit+penggantung = 0,18 x[ jgz 0,88 kN

berat taksiran kuda-kuda=05x1,5 =0,75 kN

Berat total P’;= 1,63 kN



P’y = berat eternit + penggantung

(2,25 1
o,lsxgl( '+075)‘163j (075xo75x2){:0,98m
£\ 2 L2 /]
berat taksiran kuda-kuda  : 0,5 x 2,25 = 1,13 kN

Berat total P"y=2_11 kN

4.2.2.2 Beban Hidup

Tes 5,25))(0,98‘;

9]
<

=T509kN

i

(5.25+ 3:;75)x1,95 i 176 kN

=0,2

3 =

= 1L1I7TkN

1l
]

. [ 3,75+ 2,25)x1,95}
L 2 J

P4~02x!{ 075)"]95j 2+ (ﬂxo%xz}J 1.28 kN
| 2 L

4.2.2.3 Beban Angin
muatan angin = 0.4 KN/m?
koefisien angin tekan, ¢;= (0,02 x o) - 0,4 = 0,02 (39,8)-0,4=0,396
koefisien angin hisap, ¢, = -0,4
w; = 0,396 x 0,4 = 0,16 kN/m*

wp, = -0,4 x 0,4 = -0.16 kN/m’

a. Angin Kiri

_ sisi kirt = tekan

= 0,16 x [(6 * 5’225)"0’98}= 0.87 kN
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wi; = 0,16 {(5,~5+3;75)x1,9 } ~ 139 kN

T(3.75+ 2.25)x1.95]
Wi = 0,16 x (3.75 +2,25)x1.95 =093 kN

L 2 i

254+0.75195) (0.75 B

wiy = 0.16 x {(2 +Oq7 1. \,q{ - x073}} 0.508 kN

L = < B

_sist kanan = hisap

525)x0,98 |
why = 0,16 x {(m 5.25)x098 } = 0,88 kN
2
why =-0,16 X {(5’254’3’75)"1’951: 141kN
L 2 J
,.) - .
why = -0, g 275+ 225193 J: 0.94 kKN

why = -0,16'% K (2.25+ 02’75 Jx1.95 ) + (0’275 x0,75ﬂ: 0.52 kN
4

b. Angin Kanan

_ sist kirt = hisap

why = -0.40% [(“5’2;)"0’98] — 0.88 kN

wh, =-0,16 X

{(5,25 +3,75)x195
L

wha = -0.16 X[(3,75 + 2;25)x1,95}: 0.94 kN

:‘: 1,41 kN

= 0,16 x K (2.25+ 02’75 Jx1.95 } +{ 0’275 x0,75H= 0,52 kN
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_ sisi kanan = tekan

x0.98
wt; = 0,16 x {(6”’25)‘0’ 1= 088 kn
L 2 |
2 1.95 |
wia = 0,16 x| 325+ 375198 = 139kN
2
3 2 51
W= 0,16 x [ TS E BRI oy
] 2 )
2,2 x1.95° 75 '
Wiy = 0,16 % P( 25 1075195 H[O’ xojsJJ:O,SIkN
\ > 2

4.2.3 Perencanaan Pembebanan Kuda-kuda KA;
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Gambar 4.6 Kuda-Kuda KA;

4.2.3.1 Beban Mati

P, = berat gording : 0,11 x 6 = 0,66 kN

(6+ 5,225)xo,98} 275 kN

berat genting : 0,5 x [

Berat total P, =3,41 kN
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P, = berat gording : 0,11 x 4,5 = 0,49 kN

=439 kN

‘F(s,zs +3,75)xl,951

berat genting : 0,5 x
L 2 ]

Berat total P, = 4 88 kN
P; = berat gording : 0,11 x 3 = 0,33 kN

[(3,75 + 2,25)x1,95]

| =293 kN
L 2 |

berat genting - 0,5 x

Berat total Py = 3,26 kN

P, = berat gording : 0,11 x 3 =0,33 kN
berat genting : 0.5 M (2’25 i 0?175)“’95])(2 + [% x0,75x2)J =321 kN
RKAZ kika 8 :2,]7 kN

Berat total Py = 5,71 kN
Ps= berat gording : 0,11 x 3 =(,33 kN
berat genting © 0,5 x 3 x 2,25 = 3,38 kN
RKAy g ¢ =261 kN

Berat total P; = 6,32 kN

P’| = berat eternit + penggantung : 0,18 x{(é i 5,225)x0,75:f =0,76 kN

berat taksiran kuda-kuda : 0,5x 0,5 x 1,5 =0,38 kN

Berat total P*y= 1,14 kN

P73 = eternit + penggantung = 0,18 x [(3’75 s 2’225))(1’625} =0,88 kN
berat taksiran kuda-kuda=0,5x 1,5 =0,75 kN

Berat total P’3=1,63 kN



P’, = berat eternit + penggantung :

0,18 x [( (2.25 +0.75)x1.63 )xz ML x0,75X2ﬂ = 0,98 kN
\

N 2 2 i
berat taksiran kuda-kuda : 0,5 x 2,25 = 1.13kN
RKA Al : =0,26 kN

Berat total P’ — 4,07 kN

P’s=berat eternit+ penggantung = 0,18 x.3 x 2.44 = 1,32 kN
berat taksiran kuda-kuda =0,5x3 =1,50 kN
RVKAQ’ teng = 1,69 ]\N

Berat total P’s= 4,51 kN
P’s = berat etermit + penggantung = 0,18 x 3 x 2.44 = 1,32 kN
berat taksiran kuda-kuda  =05x 3 = 1,50 kN

Berat total P's= 2 82 kN

4.2.3.2 Beban Hidup

Py=0,2x

{(6+5,25)x0,98]: 09 kN
L J

(5.25+3,75)x1.95 J: L76 kN

P,=02x
2 2

[(3,75+2,25)x1,95
2

P3:O,2X

j;= 1,17 kN

Py=02x H (2.25+ 02’75 X195 sz + (? x0,75x2ﬂ +0.,66= 1,94 kKN

Py'= RKA i, = 0,04 KN
Ps=02x3x225+078=213 kN

Ps’= RKA, ., =0,44 kN
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4.2.3.3 Beban Angin
muatan angin = 0.4 kN/m"
koefisien angin tekan, ¢, = (0,02 x ) - 0,4 = 0,02 (39.8) - 0,4 = 0 4
koefisien angin hisap, ¢» = -0.4
w =04 x 0,4 =0,16 kN/m”
Wy, = -0,4 x 0,4 = -0,16 kN/m”
a. Angin Kiri

_sisi kirt = tekan

{ (6.+ 5,25)x0,98}

Wt1:0,16)(
L 2 J

=0,87 kN

wt = 0,87 x s1n 39,8 = 0,56 kN

wt,; = 0,87 X c05 39,8 = 0,67 kN

wi; = 0,16 X [(5’25+3é75)X1’95J= 1,39 kN

wto = 1,39 x sin 39,8 = 0,89 kN

wiy > = 1,39 x cos 39,8 = 1,07 kN

[ (3.75+2.25)x1.95
L

wit3=0,1584 x :f=0,93 kN

wis = 0,93 x sin 39,8 = 0,59 kN

wty3 = 0,93 x c0s 39,8 = 0,71 kN

Wty = 0,16 x H (2.25+ 02’75 X195 ]+( 0’27 > x0,75)] = 0,51 kN

wtys = 0,51 xsin 39,8 = 0,33 kN

wtys = 0,51 x cos 39,8 = 0,39 kN



qu RKAz ki'ka = '0702 kN qu: RKAZ kika = 0,04 kN
Ps= RKAymg = 0,16 kKN Ps’= RKA; e, = 0,62 kN
sist kanan = hisap

[ 25);
wh, =-0.16 x | (6+525)x0.98 | 0.88 kN

! :
L 2 J

why; = 0,88 x sin 39,8 = 0.56 kN

wh,; = 0,88 x cos 39,8 = 0,68 kN

9 2 : T
why = -0,16 x {(5’“5“2*75)”*91— 141 kN

whg = 1,41 x sin 39,8 = 0,90 kN
why = 1,41 x cos 39,8 = 1,08 kKN

(3,75 + 2,25)x],95~£

J

= 0.94 kN

wh; =-0,16 x [

why; =0,94 x sin 39,8 = 0,60 kN

whys =0,94 x cos 39,8 =0,72 kN

why =010 (((2,25 ‘ 02,75)x1,95} 1 (0,275 § 0’75)]: 051 kN
J

whyy = 0,51 xsin 39,8 = 0,33 kN

whys = 0,51 x c0s 39,8 = 0,39 kN

b. Angin Kanan

_ sisi kiri = hisap

why = 0,16 x {(6 3 ’225 )X0°98}= 0,88 kN

why = 0,88 x sin 39,8 = 0,56 kN



why; = 0,88 x cos 39,8 = 0,66 kN

.
(5.25+3,75)x1.95 e

4

wh, =-0,16 x [

whe = 1,41 x sin 39.8 = 0,90 kN
whys = 1,41 x cos 39,8 = 1,08 kN

(3,75 42,251,957

why =-0.16 x J: 0.94 kN

why = 0,94 x sin39,8 =0,60 kN

whyz = 0,94 x cos 39,8 = 0,72 kN

:
why = -0.16 x [((2’25+O’75)X1’95}+(0’75 <075 | |- 051 kN
2 \ 2 J

whyy = 0,51 x s1n 39,8 = 0,33 kN

whys = 0,51 x cos 39,8 = 0,39 kN

P4: RKA 1w = 0,02 kN Pq,: RKAY i1 ™ '0,04 kN

Ps= RKAe =-0,63 kN Ps’= RKA; oy = -0,63 kKN

_ sis1 kanan = tekan

6 + 5,25)x0,98}

4

wt;=0,16 x [( =0,87 kN

wiy, = 0,87 x sin 39,8 = 0,56 kN

Wty = 0,87 X cos 39,8 = 0,67 kN

= 1,39 kN

wi; = 0,16 x [(5’25 + 3’75)"1,95}

Wt = 1,39 x sin 39,8 = 0,89 kN

Wtyo = 1,39 x cos 39,8 = 1,07 kN




225K
3.75 +2.25)x1.95 J: 0.93 KN

2

wiz; =016 x JF(
L

wis = 0,93 x sin 39,8 = 0,59 kN

wi3 = 0,93 x cos 39.8 = 0,71 kN

r h
W= 0.16 % !((2,25 +o;75)x1,95§+(0,75 x0,75\l = 0.51 kN

Wi = 0,51 x8in 39, 8 =0 33 kN

wtiy =051 x c0s 39,8=10,39'kN

4.2.4 Perencanaan Kuda-Kuda KA,

I
P,

—+—1,907m +—2.12tm ——3 3y 42121 m ——2.121m 41907 m ——
Gambar 4.7 Kuda-Kuda KA;

4.2.4.1 Beban Mati
P, = berat gording : 0,11 x 8,7 =096 kN

(4,35+3,68)x0,95
2

berat genting : 0,5 x H )x2} =3,82 kN

Berat total P; = 4,78 kN
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P> = berat gording : 0,11 x 6 = 0,66 kN

=597kN

2
berat genting : 0 | ((3.68+2,25)x2, oxj 2}

i

iL\ 2 ]
Berat total P, = 6,63 kN

Py = berat gording : 0,11 x 3 =0,33 kN

212N |
(2. 5+0‘;d75)x_,1_\x2 gz 318 KN
J

. i
berat genting : 0.5 X| k
B

Berat total Py, = 3,41 kN

2
P, = berat genting - 0.5.4 K(zws H075)1.95 }z (0—225 X0 75)2]: 1,13 kN

Yo

P’ = berat eternit + penggantung: 0,18 {((4’35 il 3’268)0’675).2} =0,98 kN
L

berat taksiran kuda-kuda ; 0,5x0,5x 1,91 =0,48 kN

Berat total P’y = 1,46 kN

P’;= berat eternit + penggantung = 0,18. K(z 2+ (;75)2 12} 2J 1,14 kN

berat taksiran kuda-kuda = 0,5x2,12 =1,07 kN

Berat'total P’ =221 kN

= berat eternit + penggantung : 0,18 x [927—5 x0 75x2] 0,10 kN

berat taksiran kuda-kuda  : 0,5 x 1,06 =0,53 kN
Berat total P’s= 0,63 kN

P’4=0,63x4=252kN



4.2.4.2 Beban Hidup

.
p - }((6+5 25)x0, 98)

L 2

I 7 - \ -
Py= 0.2 x M(S*'S * 3*75)“’95)x2 = 239kN

2 J

r p) )
Py= 0,2 x g((3’75+“’25)"'*95jx2 = 1.27kN
2 i
L\ = |
Py=02x4 x| J 0.75

x0 75r7JJ 0,45 kN

4.2.4.3 Beban Angin
muatan angin = 0,4 kN/m’

sudut kemiringan o = 45°

koefisien angin tekan, ¢,= (0,02 x &) - 0.4 = 0.02 (45)-04=05

koefisien angin hisap, ¢, =-0,4

w. = 0,5 x 0.4 = 0.20 kN/m?

wh = -0,4 x 0,4 = -0.16 kN/m>

a. Angin Kiri

_ sisi kiri = tekan

02x [(4,35 4 3;68)x0,95]: 077 kN

Wty = wty; = 0,77 x sin 45 = 0,54 kN

(3.68+2.25)x2,01

o]

L

WTZZO,ZX!: }=I,I9kN

Wt = wiy; = 1,19 x sin 45 = 0,84 kN
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[(2.25+0.75)x2.12)

wiz = 0,2 x =0,64 kN

Pl

Wtz = wiy3 = 0,64 xsin 45 = 0,45 kN

wiy = 0.2 x {O’ZD X0.75 1= 0.06 kN

]

Wiy = Wiy = 2 x (0,06 x sin45) =2 x 0,04 = 0,08 kN

_ sisi kanan = hisap

o o} 1
why =-0,16 x {(4’35+3;68)XO’95J:0,61 kN
L 2

why=why, = 0,61 xsin45 = 0,43 kN

why — 0,16 x| B84 2;25)"2’0]}: 0,96 kN
i 2 .

why, = why, = 0,96 x sin 45 = 0,68 kN

[(2,25+0.75)x2.12

wh; =-0,16 x
2

}20,51 kN

why: =why; = 0,51 x sin 45 = 0,36 kN

0,75

why =-0,16 x {

x0,75:} =0,05kN
L

wh = whyy = 2%(0,05 x sin45) = 0,06 kN

b. Angin Kanan

. sist kiri = hisap

=0,61 kN

whe = 0,16 x [(4,35 +3,68)x0,95]
17 Y,

why = why; = 0,61 x sin 45 = 0,43 kN
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2
[(3.68+2,25)x2.01 J: 0.96 kN

why =-0.16 x L

who = why; = 0,96 x sin 45 = 0,68 kN

2.2 212
whe = 0,16 % i(( 25+0.75)x

I P

J:O,SI kN

wha = why3 =051 xsin 45 = 0,36 kN

0.75
2

whi = 016 x ]L .VO,75J —0.05 kN

why=why, =2 x (0,05 x sin 45) = 0,06 kN

_ sist kanan = tekan

-
4,35 +3,68)x0.95 =077k

“ 2

wt; = 0,2 X {(

Wi = Wiy = 0,77 x sin 45 = 0,54 kN

s
Wi — 0.2 x [(3,68+2;25)x2,01 <119 kN
< J

Wha =Wt,, = 1,19 x sin 45 = 0,84 kN

W= 02 % [(2,25 + oé7s)x2,12] 064 kN

wi 3 = wtyz = 0,64'x'sin 45= 0,45 kN

wiy = 0,2 X [0’275

x0,75] =0,06 kN

Wty = Wiys = 2 X (0,06 x sin 45) = 0,08 kN

(435+ 3,268)x0,95]: 0TTRN

Wt1:0,2X‘i

Wiy = W'tyl = 0,77 xsin4s = 0,54 kN
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3 2.25)x2.01]
wt; = 0,2 x L(3’68+ : 5)\ : ]:

1,19 kN

wto = wto = 1,19 x sin 45 = 0,84 kN

(2254075202

2 J

wta = wty3 = 0,64 x sin 45 = 0,45 kN

wi; =02 x 0.64 kN

U
O
Z
M
0
>
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4.3 Pendimensian Rangka Kuda-Kuda
4.3.1 Dimensi Rangka Kuda-Kuda KA,
a. Perhitungan Batang Desak Vertikal
Nu = -64,588 kN
L = 1250m
Fy =250 MPa = 250 . 10" kN/m’
Menentukan Nn periu

—64,588
fn=

- =-7599 kN
0.85

Estimasi jarak kopel minimum

L, = 1—%;9 =416,667 mm

Menentukan 1 minimum perlu

. J 416,667
Ixmin = lymin Imin =
; 200
Dicoba profil 21..-50.50.5
Ag =480 mm’

I, =L =11.10" mm’
Kontrol kestabilan elemen batang

_ 1x416,67

A, =42,52 < 50

Jari-jari batang ganda

I, =2.11.10*= 2210 mm*

=151 mm

=2,083 mm

i =9,8 mm

70

/‘N u
V2

1,250 m

Wi
TN u

(dari 3.10)
(dari 3.11)

(dari 3.12a)

(dari 3.13)

(dari 3.14a)

(dari 3.14c¢)



1. =2}110000+ 48014+ 0,55} |= 481360 mm'

P /481360:22’392
’ 960

Kontrol batas kelangsingan dan batas kekompakan profil

2
LT ro= 20 os
5 \250
Kelangsingan arah sumbu bahan (sumbu x-x)
S
- 1x1250 - 82781
‘ 30,2

Kontrol kestabilan batang

A, 82781

X

A, 42,517

£1,947 512

Kelangsingan arah sumbu bebas bahan (sumbu y-y)

s 1x1250
Y2239

= 55,823

Kelangsingan ideal, (dari 3.19)

71

(dari 3.14d)

(dar1 3.14¢)

(dari 3.15)

(dari 3.16)

(dari 3.17)

(dari 3.18)

A= \/5538232 +2x42,517° =70,170 > 1,24, =1,2x42,517 = 51,02

Tekuk terjadi pada sumbu bahan

_ 82,781 [ 250

)\'C\' 5
‘ T 2x10

=0,932; (0,25<A, <1.2)

1,43

©, = = 1,466
* T (1,6-0,67%0,932)

Tekuk terjadi pada sumbu bebas bahan

_ 70,170 [250

7t’cv 5
’ T 2x10

=0,789; (0,25 < 4, <12)

(dari 3.20)

(dart 3.20b)

(dar1 3.21)



o, =1,3347 (dari 3.20b)

Kapasitas gaya tekan, (dari 3.22a dan 22b)

250

1,466

¢N = 0,85x960x X107 = 139,154 kN > Nu = 64,5876 kN

2

“O X107 =152,843 kN > Nu = 64,5876 kN

1.3347

¢N = 0.85x960x

Kontrol tekuk lentur-torsi (12 = 0.3)

G = 197 1276023 077 Mpa (dari 3.23a)
2(1+0.3)
=22 [bx50x5 +L(50 - 2)x5° | = 8125 mm* (dari 3.23b)
5 -
y, =14 | 4 1,5 mm {(dart 3.23¢)
x,=0 (dari 3.23d)
(2 - 1OOQORTI0000 1 52 361 417 mm? (dari 3.23¢)
960
2
_TO923077x8125 g0t 550 Mpa (dari 3.236)
T 960x361,417
2
H=1- M_] 20,634 (dari 3.23g)
361,417 )
£ =20 170532 Mpa (dari 3.23h)
¥ 71,466 :

>

B [170,532 +1801359 ){1 \/1 4x170,532x180 1,359x0,634}
ct - -

f - >
2%0,634 | (170,532 +1801,359)

= 164,483 MPa : (dari 3.231)

ON_,, = 134,218 KN > Nu = 64,588 kN (dari 3.23j)
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b. Perencanaan Batang Tarik Bawah

Nu

. !

“+—1lp —+ |
J

i

o o | s0 D td I
. €
50500 —so—H— 50—

Gambar 4.8 Gambar Batang Tarik Ganda

Nu = 60,023 kN

L. =1,625m

Rumus yang digunakan dalam perhitungan batang tarik sama dengan perhitungan
batang desak sampai pada perhitungan kestabilan batang ganda
Estimasi jarak kopel minimum

1625

-
D

L, = 541,67 mm

Menentukan 1 minimum perlu

1541,67

ix min iy min - » imjn = 2,257 mm
’ 2
Menentukan luas (Ag) perlu

0,9.250

Menentukan luas efektif (Ae) perlu

Ag = 60,023.1000

= 258.164 mm?
0,75.310




Dicoba profil 2. 50.50.5

Ag =480 mm’ m = 9.8 mm > iy, = 2,257 mm

I, =L =1010" mm’
Kestabilan batang ganda

Lo=2.11.10"=22.10" mm’

: 22.10*
1=

< =151 mm
2.480

I, = 2]1100004 480(14 +0,5x5) |- 481360 mm®

- (481360 9239
: 960

—E—=@:107,6<24O

. 151

min

Luas penampang netto
A =960 = 1x14x5 = 890 mm’

Luas penampang efektif (tarik murni)

€

A, = (1 _ —15-)890 = 640,8 mm’
50
Luas bidang geser (geser murni)
A = 2(2x50)x5 = 1000 mm’

Luas bidang kombinasi geser + tarik pada blok ujung

A, =[(50-14)- 1 x14]x5 =145 mm’
A, =(50-14)x 5 =180 mm’

A =(100 - 14x1,5) x 5 = 395 mm’

(dari 3.24)

(dar 3.25)

(dari 3.26)

(dari 3.27a)
(dari 3.27b)

(dari 3.27¢)
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A,, =100x5 = 500 mm’ (dari 3.27d)
Kontrol kapasitas penampang

a. Tarik murni (kriteria leleh), (dari 3.28a dan 3.28b)

e Leleh ; ¢,N,=09x250x(2x480)x10™ =216 kN

o Frakwr ¢, N, =0.75x310x640,8x10~ = 190,65 kN
b. Geser murni (kriteria fraktur), (dari 3.28c¢)

6, N, =0,75 (0.6x310) 500x10™ = 69.75 kN

C. Kombinasi geser + tarik (pada blok ujung), (dari 3.28d dan 3.28¢)

® Geser fraktur; N =0,6x310x395x10" = 73,47 kN

® Tarik fraktur, N, =310x145x10° =44 95 kN

Kapasitas satu penampang adalah:
- Kntena pelelehan geser — retakan tarik

o, N = 0,75(0.6x250x500+ 310x145)x10”
=90,017 kN> %2 Nu = 30,0116 kN (dari 3.29a)
- Kiriteria retakan geser — pelelehan tarik
ON = 0,75(250x180+0,6x310x395)x10°>
=88,852kN > 4Nu=30,0116 kN (dari 3.29b)

Untuk perhitungan rangka batang kuda-kuda yang lainnya ditabelkan dibawah ini
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4.4 Perencanaan Plat Lantai

4.4.1 Lantai ruang kuliah (plat 10)

a. Pembebanan plat per meter panjang
- Beban mati (dari 3.30a)

slab beton : 0.12x24x1xv1 =288 kN/m

pasir 2 0,04x18x1x1 = 0,72 kKN/m
speci 2 0,02:21xixl = 0,42 kN/m
tegel - 0,01x24x1x1 = 0,24 kN/m

Wp =426 kN/m
- Beban hidup ruang kuliah
Wy = 2,5kN/m
- Beban berfaktor yang bekerja adalah:

W, =1,2x4,26 +1,6x2,5= 9,112 kN/m

i J & &N

ly 1

Jﬁ f =22,5MPa
fy =350 MPa

i Ix !
- Momen-momen yang bekerja

M, =0,025x9,112x3* =1,953 kNm
M, =0,025x9,112x3> =1,953 kNm
M, =-0,051x9,112x3* = -3,9841 kNm

M, = ~0,051x9,112x3* =-3,9841 kNm

(dari 3.30b)

(dar1 3.30c¢)

(dari 3.31a)
(dari 3.31b)
(dari 3.31¢)

(dari 3.31d)
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b.

Penulangan Plat

- Tebal plat
ﬁ
win = LXSOOO(OA + 3;9\ =112,5 mm
24 \ 700 )
dipakai h=120 mm

- Tinggi efektif balok

dy dy

selimut beton (py) =20 mm
tulangan pokok polos (Op) = 10 mm

tulangan bagi polos (&,) = 8 mm
d, =120-20-10=95 mm
d, =120-20-10-.10=85 mm

- Rasio penulangan

1,4

= 0,004
pmm 350
2
o = 0,85%22.5 0785( 600 ): Ak
350 600 + 350

P = 0,75x0,2608 = 0,022

- Luas tulangan

¥ Tulangan lapangan arah x

1,953x10°

=~ = (J,2705
" 0,8x1000x95%

o8]
[§]

)

93]

(dan

(dari 3.33a)

(dari 3.33b)

(dari 3.34)

(dan 3.35)

(dari 3.36)

(dari 3.37)
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350

M= = ]
0,85x22.5

8,30 (dari 3.38)

>

Dari persamaan 3.39)

:0,2705
o= “1_(1 3 \[l ~ 2x1830x0,270 \J: 0.00078 <p, .. =0.004
‘ 18.30( 350 ,
AS ., = 0,004x1000x95 = 380 mm” (dari 3.40)

dipakai tulangan : 0200

Seperti langkah - langkah perhitungan tulangan lapangan arah x, didapat:

~ Tulangan lapangan arahy

6
n b%%z_ ~ 0,2705

m=1830

P peri= 0,00078 < p . = 0,004

As .. = 0,004x1000x85 =340 mm’

dipakat tulangan : @200

- Tulangan tumpuan arah x

6
- 39841x10 = 0,5518
0,8x1000x95
m =1830
P e = 0,0016 <p . = 0,004

As_ . =0,004x1000x95 = 380 mm?

perlu

dipakai tulangan : Q.00




- Tulangan tumpuan arah y

ia) ()
- 3,9841x10 05518
0.8x1000x85°
m = 1830
O pertu = 0,0016 <p, ., = 0,004

As__,. =0,004x1000x85 = 340 mm’

perta
dipakai tulangan : @000
- Tulangan bagi untuk tumpuan dan lapangan arah x
AS g = 0,0014x1000x95 = 168 mm”
dipakai tulangan : @g.309
- Tulangan bagi untuk tumpuan dan lapangan arahy

Asy,; =0,0014x1000x85 = 119 mm’

dipakat tulangan : ©g.300

(dari 3.41)
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Tabel 4.7 Penulangan plat

tebal : Rasio tulangan étulangan pokok tulangan bagi
olat tebal efokii arah L r pmin=0004 ¢ terpasang
(mm) mm) plat | ¢.b.d” ‘p ‘ As ul As ltulangan
5 perly \ppasang i(mmz) uangan (mmz) pasang
- 95 | M, 0.2705 1 0.0008 | 0.0066 | 628 | 610115 | 2513 | 98200
14! 85 1 My [02705]00008] - - - 2513 | $8-200 |
95 fMt, 0,5578 | 0,0016 0,00661628 $10-115 | 2513 | $8-200
85 | M, | 05578 00016 - | - . 251,3 | $8-200
95 | M, |1,0092 0.0025 | 0,006 | 628 $10-115 | 2513 | $8-200
X 120% 85 gm,y 0,5971 {0,0017{ - - f 251,3 | $8-200
95 | My | 17926 |0,0054] 0,0066 | 628 | $10-115 | 2513 | ¢8-200
~ 85 E’MW 1,8245 {0,0055| - - r 251,3 | $8-200
95 EM.X 1,0092 10,0029 | 0,0066 | 628 | $10-115 | - -
N | My | 05971 10,0017 | 0,005 | 471 | $10-165 | - ]
95 | My | 17926 10,0054] 0,0086 | 628 | ¢10-115 | - -
| 85 | My | 1,8245/0,0055| 0,0055 | 471 | ¢10-165-| - ;
| 95 | My | 10092 |0,002910,0066 | 628 | ¢10-115 | - -
) 120} 85 | My| 0,5971 {0,0017 | 0,0055 | 471 | ¢10-165 | - -
95 ;!Mi, 1,7926 10,0054 | 0,0066 | 628 | $10-116° | - -
. 85 | My 1,8245 {0,0055 | 0,0055 | 471 | ¢10-165 | - -
95 EM.X 0,9029 | 0,0026 | 0,0066 | 628 | ¢10-115 | - -
6 | 100 | 85 | My, | 07298 {00021 0,0055 | 471 | ¢10-165 | - -
| 95 | My | 1,9121]0,0058] 0,0066 | 628 i ¢10-115 | - -
85 | My {1,7914 {00054 | 00055 | 471 { ¢10-165 | - -
95 | My | 1,0092 10,0029] 0,0066 | 628 | ¢10-115 | - -
o | 1901 85 | My [05971]0,0017]0,0085 | 471 | ¢1o-t65 | - -
a5 | My | 17926 |0,0054 | 0,0066 | 628 | ¢10-115 | - -
| 85 | My | 1,8245 |0,0055 | 0,0055 | 471 | ¢10-165 | - -
95 | My | 1,5403 |0,0046 | 0,0066 | 628 | ¢10-115 | - -
1 120 85 | M, | 0,4976 {0,0015| 0,0055 { 471 | ¢10-165 | - -
95 | My | 2,1776 | 0,0066 | 0,0066 | 628 | ¢10-115 | - -
| 85 | My | 1.7250 |0,0052| 0,0055 | 471 | ¢10-165 | - -




Lanjutan Tabel 4.7 Penulangan plat

95

I

T

i

— , ,
] ] My iy | ot |
; i( m)% (mm) | plat | ¢.bd r f As Ty [ As %tulangan%
o | % ﬁ Pperls  Ppasang - (mm?) ”angan?(mmz)}pasang
b 95 | M, | 1,0092 00029 00066 628 | $10-115 | -
| . E 10 "85 | M, | 05971 |0.0017] 0.0055 [a71 [ eto-tes |- { -
Lo " 95 | My | 1.7926 10.00541 00066 | 628 | ¢10-115 | - 1 - |
o s M | 18245 | 0,0055 o,ooss*ém 010165 | - -
95 | M, | 04112 |0,0012 | 0,0066 | 628 | $10-115 | - i
o | 10| B5 | My | 0270300008 | 00040 3827] $10200 | - -
95 | My | 0,7358 | 0,0022 | 0,0066 | 628 | $10-115- | - -
85 | My | 0,7434 | 0,0022 [ D,0040 392,7| $10-200| - -
95 | My | 0,2705 | 0,0008 | 0,0040 [392,7| $10-200 | 168 | ¢8-300
il 120 | B5 | M| 02705 [0,0008 | 0.0040 [382.7] 410200 | 7168 | $8-300
95 | My | 0,5578 | 0,0016 | 0,0040 [392,7| $10-200 | 168 | ¢8-300
85 | M, | 05578 [0,0016] 0,0040 [392.7 10-200 | 168 | ¢8-300
| 95 | M, | 0,4972 | 0,0014 | 0,0040 {392,7| $10-200 | 168 | ¢8-300
§2 1o | 85 | My | 04969 00014100040 [3927] ¢10-200 | - -
i 95 | My | 0,9447 |0,0028 | 0,0040 |392,7| $10-200.| 168 | ¢8-300
| "85 | My |1,09722]0,0032 | 0,0040 |392,7] $10-200 | - -
95 | My} 0,3529 |0,0010 | 0,0040 (392,7| $10-200 | - _
1; 1o | 85 | My.] 0225500007 | 0,0040 {3627 10200 | - -
” 95 | My | 0,5170 | 0,0015] 0,0040 [392,7] $10-200 | - -
85 | M, |0,5536 |0,0016| 0,0040 [392,7| $10-200 | - -
| 95 | M, |0,5088 {00015 0,0040 {392,7| $10-200 | 168 | ¢8-300
*15 1 7785 | M, | 0,1440 | 0,0004 | 0,0040 |392,7] ¢10-200 | 168 | ¢8-300
95 | My | 0,6811 | 0,0019 | 0,0040 |392,7| $10-200 | 168 | $8-300
85 | M, | 0,5228 [0,0015| 0,0040 [392,7] #10-200 | 168 | $8-300
80 | M, | 2,367 00072 00096 |769,3| $10-100 | 168 | $8-300
o 120§ 75 | M, | 0666 [0,0020] 0,0068 | 509 | $10-150 | 168 | $8-300
80 | My | 3,069 |0,0096 | 0,0096 [769,3] ¢10-100 | 168 | ¢8-300
| 75 | M, | 223 |0,0068] 0,0068 | 509 | ¢10-150 | 168 | ¢8-300

Keterangan: plat 16 adalah plat atap (mangkok)



4.5 Perencanaan Balok Anak

|

w
=

=5k
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4.5.1 Pembebanan Balok anak

Pelat
Im Balok anak
! _—
v
’T;\ i Luas
3m
|
g
v
<3 m—>1<-3 m—>i
9 10 11 /5
it V2724 V7 77
8 9 10 4
3 ,
42 Balok Analq % % 3 ?‘
% S 6 6 7 % % 2 %
2 4
1 2 3 1
2 1
]<——3m—% £ m-—%_]eS m—>f<—~3 m—%l le—3 m-—é]é——S m—>

Perhitungan pembebanan seperti perhitungan sebelumnya

Beban plat

W, =4,26x 455

=639 KN/m

Berat taksiran balok anak

Wpo=3,0 KN/m

Beban mati total

W, =6,39+3=939 KN/m

Beban hidup

W, =25x

45

-
)

3,75 KN/m



Tabel 4.8 Reaksi Akibat Beban Rencana (SAP 90)
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|  Akibat beban mati |

Akibat beban hidup |

14D

| 1

2D+.2L |

(m) | Torsi ] Geser SMomenj Torsi | | Geser | Momen
l(KNm)J (KN) l(KNm)I(KNm)J (KN) | (KNm)

Torsi |

(KNm)

Geser | Momen | Torsi | Geser }Momeni

(KN) |

(KNm) i (KNm)l

(KN) | (KNm) |

0.0 [ 1857[ 353611 3895[ 0744}141591 15599| 2598}

49 505{ -54 5384i 3418§ 65 08761 -71 705

L
i
l
|
|

30[ 1857i 7191! 2487[ 0744‘ 28791 9959{ 2600[

10,067! 34,8194} 3,418! 13‘23561 45.7795

5 { 0.0 1 0,0601 43,157‘ -50,561 0,023| 17,281‘-20,282i 0,084}

60,41 9*-70,7854{ 0.1 081

79,438|-93,1 24‘

|30 | 0061 14,987| 36,66/ 0,024] 6,001 14,642| 0,085] 20,981| 51,1924] 0,111| 27,586| 67,306
, 100 0] 42,861 -50.20)  0]17,163/-20,104| 0,000] 60,005/-70,2884| 0| 78,894|-02,413]
3.0 0/ 14,691| 3612 0/ 5883| 14,464] 0,000| 20,567| 50,5694 0| 27,042 66.487]

|, | 0.0 |-0.060] 43.157] -50.56] -0,023{17.281|-20,262 -0,084| 60419|-70.7854| -0.108 79,436|-03,124|
| | 3.0]-0060] 14987| 3656] -0,023] 6,001] 14,642] -0,084] 20981] 51,1924] 0,108 27,586] 67,306
| . | 0.0 | -1,857] 35,361| -38,95|-0.743|14,159]-15.599] -2.600] 49,505 54 5384) -3 417] 65,0876-71.705|
|~ 130 /1857] 7.191] 2487| -0.743] 2.879] 9.950] 2600] 10,067] 34 5194| -3,417] 132356] 45,775
e Joo] ol 25464/ 29,051  010.165]-11.636] 0,000] 35649] 406826 ol 46.8272] 53486
| 130l o 2706 B07 0l -1,084] 2033 0,000]-37884] 7.1002 ol 4.9816] 9.3464
}7 | 0.0 ol 116751 136 ol 4675 0.547) 10,000/ 16,345] 19124 ol 21.49] 25144]
30]  0]-16495] 5,88 0| -6.605 2348 0,000 -23,093] -82082] ol -30,362]-10,792]

. lo0| o[13479] 5971 ol 5208 2394] 0,000/ 15870 83706] | 0] 245116]-11.005
| 130!  ol-1petl 779 ol 5883] 3122 0,000/-10005/-10,9144] _ 01-17.9891] 14,350
o 100 0] 14691 7,79 0! 5883( -3,122{ 0,000] 20,557]-10,9144 0] 27,042/-14,350
30 0/-13467] 5,97 0/-5,398] -2394] 0,000/-18,853] -8,3706 0|-24,7672/-11,005
PREX 0/ 16495/ 586 0 6605 2,348/ 0,000/ 23,093 -62062 o 30362/-10,792
Y 0[-11675 1,36 0 4675] 0.547] 0,000/ -16,:345] 19124 0] 2149 2405
EX 0| 2706/ 507, o 1084 2033 0,000 37884 7,1092 0] 49816 9,3464
30 0|-25,464| -29,05 0/ -10,19[-11,636| 0,00D| -35,649] 40,6526 0[-46,8704/ -53 485

12| 00 [1:857| 7.191| 2487 0743 2875| 9959|2600 10067 348194 3417/.132356] 45,779
3.0 | -1,857|-35,361| -38,95, -0,743| -14,15/-15,599| 2,600| -49 505|-54 5384 3,417|.65,0876/ -71,705|

43| 0.0 | -0,060[-14,987| 3656/ -0,023  -6,001| 14,642| -0,084| -20,981| 51,1924] -0,108| -27,586| 67,306
30 | -D060[43,157| 50,56 0,023 -17.28) -20,282] -0,084] 60 419 -70.7854| -0.108| 79,438 93,124

14| 00 0[-14691 36,12 0| -5,883| 14,464, 0,000(-20,567| 50,5604 0] -27,042( 66,487
3.0 0|42,861| -50,20 0| -17,16]-20,104] 0,000(-60,005|-70 2884 0] -78,894|-92,413

1] 0-0 | 0,060]-14,987] 36,56 0,023]6,001] 14,642] 0,084]20,951| 51,1924] 0,108] 27566 67,306
3.0 ] 0,060[43157] -50,56] 0,023 -17,28)20,282| 0,084| -60.419|-70,7854] 0,108] -79,438|-93,124

| 0.0 ] 1,856] 7,191] 24,87 0,743] -2679] 9,059) 2,598) -10.067) 34,6154 3,4161-13,2356] 45,775
Lm{( 3.0JI 1,mé%,%1 38,95 0,743{ -14,15}-15,599 2,598 49,505‘54,5384 3416i-650876{-71 705!
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4.5.2 Dimensi balok anak

Langkah-langkah perencanaan penulangan balok anak (balok non
struktural) sama seperti perencanaan penulangan pelat lantai

M =931244 KNm

f =225 MPa

f =350 MPa

pmin = 07004

o, = U822 g5y 900 A 6029335
=350 600+ 350

p... =0,75%0,029335 = 0,022
dicoba p =0,0165

m=183

R, =pf, (1-05.0m)=0,0165x350(1 - 0.5x0,0165x18,3) = 4,903

;931244

= x10° =23741688,76 mm" .
0,8x4,903

tabel dimensi balok berdasarkan lebar coba-coba

E b (mm) d (mm)
1 200 3445
1 250 308,2

Diambil nitai b=250mm ; h =400 mm

- Kontrol berat sendiri balok

W =025x04x24 =24 KN/m<3 KN/m

- Dipakai ukuran balok 250/400 mm



d =40 mm°®
d=400-40=360 mm

) _ 93,] 244 ; XIOO — 3,6
0,8x250x360

36
4,903

p = x0,0165 =0,012

As =0.012.250.360 =1090.4 mm?>

- Kapasitas balok

M, - 93,1244
0,8

2

=116,406 KNm

1090,4x350
a= = mim
0,85x22,5x250

Mn = 1090,4x350(360 - ?)xl 0

<

=122,16._KNm>M =116,406 KNm

dipakai tulangan sebelah 4Dy, = 1256,6 mm” > A, = 1090,4 mm”.

- kontrol regangan yang terjadi

e, =0 (06167
210.000 ‘
c= 80 =94 mm
0.85
e = i‘%ifi(o,om): 0,0085> ¢,

- kontrol tulangan torsi

T=3,4188 KNm

T x%y =250%(600)= 37500000 mm®

99



0L £ Exy = 0.6 x22.5x37500000x10°
24 : 24
=21,09 KNm>34188 KNm

efek torsi boleh diabaikan

- kontrol tulangan geser

79,438 KN

~~~~~

27.586 KN

= 3B G0 x79,438=69,905 KN
3000
= il ot =116,509 KN
0,60

- (1/6,/22,5)xzsoxssoxlo-3 = 71,151 KN <116,509 KN

s Ve =35,5755" KN

- Kuat geser tulangan geser
Vs, = 14/22,5x250x360x107* =142,302 KN

Ve+ Vs, =71,151+142,302 = 213,453 KN

Ve="71,151 KN<Vn=116,509 KN < V¢ + Vs; =213 453 KN

100

Penampang memerlukan tulangan geser untuk menahan gaya geser yang

terjadi.




Dipakai tulangan geser 2($10) = 157 mm?

116,509 \
71.151 \
35,5755

N

SOQA82S, 91575,
< 3m

- Untuk semua daerah
Jarak sengkang

Vs =116,509-71,151 = 45,358 KN

o - 157x350x360x107
- 45,358

=436 mm

— =180 mm
2

dipakai sengkang P10 - 180 mm

101
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Pembebanan Portal As. 9 dan As 10

a. Beban mati

28.60 28.60
J F
37,08 o lz 308
A y
| 144 i 1 144 22m
Vo .
27 IR 5274 5274 5274 S ;O 2 488 m
, 9 1 :
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21 297227730 23731 247 37 257 3% 26 N
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Gambar 4.9.a Pembebanan mati Portal As. 9 dan As 10




b. Beban hidup

13,46 13,46
| |
60 i ‘31 QJQ f
" 289 225 225 25 ]29 35 335
'63‘5“} 5 007 = 5.0 50 q 5Qvf
Lot S 3 3V TSIV V0
21729722730 23731 24735 253306
7 22,5 225 47225 g 13375
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15724716 725717726 187 2719 33 20
5 22,5 2250 2015 6 3375
S iy iRy P
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Gambar 4.9.b Pembebanan hidup Portal As. 9 dan As 10
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c. Beban gempa kanan

3) SBULE S
'11 17 22m
27— - v
28 29130 4.88 m
lé—3.5—> 9 1qe 35 _>il
Li4

21729 722730 T23T3T 24737 253506 “1489

7 8

Lt3
1S 247716725 17726 18T 37193520 T1167K

5 6

919 10720 NT2T 12T 1375 7245

Lo
N

Lt.1

-

3714 41<5166177188 37,23

v
[
3.85m
]
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[
3,85m
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Gambar 4.9.c Pembebanan gempa kanan Portal As. 9 dan As 10




d. Beban gempa kiri

108,57K 31 32 -
11 13 22m T
N2
27 ——23 29=——30 488 m
34 35 >
<3539 1< 3.5 9’
Lt4
1489 21729 22735 23737 24 32 25773326 T
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Gambar 4.9.d Pembebanan gempa Kkiri Portal As. 9 dan As 10
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a. Beban mati
- Beban terdistribusi merata elemen 14 s/d 17,19 s/d 22, 24 s/d 27,29 s/d 32

Lantai: 2.2/3.1,5.4,26 = 8,52 KN/m

Balok : 0,4.0,8.24 = 7,68 KN/m

\V])} = ]6,2 KN/m

- Beban terdistribusi merata elemen 18, 23,28, 33

Lantai : 2.2/3.125426= 7,10 KN/m

Balok : 0,4.0,8.24 = 7,68 KN/m

Wpy = 14,8 KN/m

- Beban terdistribusi merata elemen 34 & 35

Lantai :2.2/3.1,75.0,12.24= 6,72 KN/m

Balok : 0,4.0,8.24 = 7,68 KN/m

WD3 = 14,40 KN/m

- Beban terpusat

Nodal 4 s/d 6, 10 s/d 12, 16 s/d 18, 22 s/d 24

Po1 batok anak: 2:(2:1/2.311,5).4.26 + 0,25.0,4.24.6 = 52,74 KN

Nodal 31 & 32
PD2 R perletakan atap = 28:60 KN

Nodal 27 & 30

Pp3 penunp 114:1,75.(1,5 + 3).0,12.24 + 0,25.0,4.24,6 = 37,08 KN

Nodal 8, 14, 20, 26

P4 Liselasar : 2.1,25.(1,5 + 3).0,12.24 + 0,25.0,4.24.6 = 46,8 KN




b. Beban hidup
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Beban terdistribusi merata elemen 14 s/d 17,19 s/d 22, 24 s/d 27, 29 s/d 32

W, =22/3.1525=50 KN/m

Beban terdistribusi merata elemen 18, 23,28, 33

W, =22/31253=50 KN/m

Beban terdistribusi merata elemen 34 & 35

W, =22R053=60 KN/m

Beban terpusat
- Nodal 4 s/d 6,10 s/d 12, 16 s/d 18, 22 s/d 24

PLI R vatok anak . 2.(2.1/2.3.1,5).2,5=22.50 KN

- Nodal 31 & 32

PL2 R pertetakan atap : 7,166 + 6,304 = 13,46 KN

- Nodal 27 & 30

P13 penump s 12.1,75.(1,5+3).3 =47.25 KN

- Nodal 8, 14, 20, 26

Pra Lt selasar : 21,25(1,5+3)3 = 33,75 KN
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Beban gempa

Reaksi atap : 2.28,6 = 5720KN
Plat penutup Lt.4 0 2.3,56.0,12.24 = 120,96 KN
Kolom 0 2.0,45.0,7244,8= 72 58 KN
Balok 0 2.0,4.0,824.12=184,38 KN
Balok ©2.0,25.0,424.6 = 46,08 KN

Beban hidup tereduksi: 0,6.(2.3,5.6.3) = 75,60 KN

Dibulatkan W, = 556,80 KN

Berat lantai 4 (tipikal dengan It. 3, 2,1)

Lantai : 6.15.4,26 = 383,40 KN
Kolom : 2.0,45.0,7.3.85.24 = 5821 KN
Balok : 2.0,4.0,8.24.12 = 184,32 KN
Balok :4.0,25.04246+2.0,25.0,424.2,5=111,36 KN
Balok : 2.0,25.0,4.24.12="92,16 KN
Tembok : 2,53,85.12=115,50 KN
B .hidup tereduksi : 0,6(6.12.2,5 + 6.2.5.3) = 60,60 KN

Dibulatkan W, =1005,6 KN

Wrro 0 556,8 + 4.1005,6 = 4579 2 KN




Gaya geser untuk tingkat daktilitas penuh (K=1)

V=CLK.W,
=0,07.1,5.1,0.4579.2 = 48082 KN

distribusi gaya-gaya lateral akibat gempa

lL Tingkat | Wi (KN) | hi (m) | Wihi (KNm) | Fi (KN) |

| |
__Atap | 5568 | 2028 | 1129191 | 108,57 |
| 4 10056 | 1540 15486,24 | 14890

3 1005.6 | 11.55 1161468 | 11167 |

Gaya geser untuk tingkat daktilitas penuh (K=2)

V=CIlKW,
=0,07.1,5.2,0.4579,2= 961,64 KN

distribusi gaya-gaya lateral akibat gempa
Tingkat TWi (KN) | hi (m) | Wihi (KNm) E Fi (KN_)W

Atap | 5568 | 2028 | 1129191 | 21704 ]
F 4 10056 | 1540 | 1548624 | 297.80
R 10056 | 1155 | 1161468 223,34{
T 10056 | 770 T 714312 | 4800 |
0| 10056 385 | amiss 74,46 |

' 50007,51 961,64 ‘
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4.6 Perencanaan Penulangan Portal As 9 dan As

4.6.1 Penulangan lentur dan geser balok
tabel momen rencana balok didapat:
M tumpuan = 1196,13 KNm
M timpan = 397,08 KNm

M lapangan ~ 506,15 KNm

110

10 Daktilitas Penuh (K=1)

a. Pemeriksaan rasio tulangan apakah boleh dilakukan redistribusi momen

b :M‘O,gs.(& = (.0029
350 600 + 350

_1196,13 .10°

=5316
0,8.400.750>

5
. 1 (* 1“A,5,316,1&3L03018

183 350
6
R __397.08.10 i
" 0,8.400.75 0°
p«zL 1— I_M =0,0053
18,3 350

0,018-0,0053=0.0127 < 0.5.0,029 =0,0145

maka redistribusi momen negatif boleh dilakukan

- faktor redistribusi maksimum

30(1-20018-00053),
3 0029

Redistribusi momen negatif pada pertemuan kolom tepi

oM = 1196,13.12% = 143,06 KNm

(dari 3.3)

(dari 3.37)

(dari 3.39)

(dari 3.3)
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- Momen balok rencana terredistribusi
M ump = 1196,13 — 143,06 = 1049,07 KNm
Mﬂumpz 397,08 + 143,06 = 540,14 KNm

Mup = 506,15+ 143,06 = 649,21 KNm

- Perencanaan tulangan tum puan negatif

f; =22.5MPa v o
= ]

f, =350 MPa v As |

d’ =50 mm 8;)0

d =800-50 = 750 mm 750 J{

o ——

m= 183 VA | _}1

Pmn = 0,004

P max = 0,022

6
R - 1049.07 .10 — 466

" 0,8.400.7502

i 2466133
=1 124001830, b0
Pec 18,3[ 350 )

As =0,016.400.750 = 4721.90 mm> (dari 3.40a)

As’=0,5.As=0,5. 4721,90 = 2360.95 mm> (dari 3.40b)

- Perencanaan tulangan tumpuan positif

R, = 2,40
I 2240183

=1 1- 220183 00y
P 18,3( 350 )

As’ = 0,0074.400.750 = 2206,12 mm?




Tulangan tumpuan terpasang berdasarkan luasan maksimum
As =0,016.400.750 = 4721,90 mm?

Dipakai tulangan 10D25 = 4909,0 mm?

As’=0,5.As=0,5. 4721 .90 = 2360,95 mm*

Dipakai tulangan 5D25 = 24545 mm?

- Perencanaan tulangan lapangan
Rn=2 8§
Pperiu = 0,0089
As = 0,008.400.750 = 2694,65 mm>

Dipakai tulangan 6D25 = 2945 4 mm>

b. Momen kapasitas balok berdasarkan tulangan tarik terpasang (akibat gempa

kiri)
C. =0,85.22,5400.a =7650a N (dari 3.59¢)
C, =2454,5(350~0,85.22,5)= 812132,69 N (dari 3. 59d)
T =4909,0.350=1718150 N (dari 3. 59¢)

o 1718150 -812132,69
B 7650

C, =7650.118=906017,31 N

mm (dari 3. 59g)

dari persamaan 3. 59h, didapat nilai:

M, ., = [9060 17,31 _(750 ~ %} +812132,69(750 - 50)]. 107

= 626,06 +568,49=1194,55 KNm

M.» =1,25.1194 55 = 149296 KNm (dari 3. 59a)




¢. Momen kapasitas balok berdasarkan tulangan tekan terpasang ( gempa kanan)
Perencanaan menggunakan anggapan bahwa tulangan tarik dan tulangan
tekan berjumlah sama yaitu berdasarkan tulangan tekan terpasang momen

positif akibat gempa kanan (gambar 4.6. | .), sehingga didapat:
C.=0,85225400.a="7650a N
C, =2454,5(350= 0,8522.5)=81213269 N
T=2454,5350 = 859075 N

o - 859075 -812132,69
7650 g

mm
C, =7650.6,2= 4694231 N

dari persamaan 3. 59h, 'didapat nilai:

M, b = [46942,3 1 .(750 - %} +812132,69.(750 - 50)} 107°

=35,06+568,49 = 603,55 KNm

M,,., =1,25.603,55 = 754 44 KNm

—)lk_-_," l(—

As

=]

As
ﬂ i
f<—100—>] e

Gambar 4.10 Anggapan penampang balok tulangan tekan terpasang
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d. Tulangan geser balok

Vp = 188,58 KN
Vo= 71,30 KN
Vi = 112,54 KN

Ve =188,58 + 7130 =259 88 KN
I, =12-0,70=113m
Gaya geser rencana:

192,96 + 754,44
11,3

Vip = 0,7.( )+ 1,05.22992 = 42574 KN (dari 3.60a)

dari persamaan (dari 3.60) didapat gaya geser terpakai-

Vb = [229,92 - 0,7{ 1492 96 + 754,44)}

11,3
L 113-07 425.74-(22992-07 1492 96 + 754,44\ 2
11,3 TERAS /]
= 407,64 KN
tidak perlu lebih dari

Vb = 1,05.(1 89.73+72.00 + ?.91 .71) =026.59 KN (dari 3.60b)

- Pada daerah sendi plastis (V, = 0), (x=2.750 = 1500 mm)
Vs =407,64 /0,6 = 679,4 KN (dari 3.60m)
Dipakai sengkang 3D10 = 23 5,5 mm?

s - 235,5.350.750.10°

=90 - mm (dari 3.60j)
6794

s< @ =187,5 mm (dari 3.60n)




115

$<825=200 mm (dari 3.60n)
$<24.10=240 mm

s < 1600.350.157
~490,9.350

=500 mm

- Diluar daerah sendi plastis

-1.5
V, = 6 61’“ (396,79 - 184.20)+ 184,20 = 34364 KN
V. = 1/6,{22,5.400.750.10 = 237,17 KN (dari 3.60¢)

s = 343,64/0,6 — 237,17 = 335,57 KN

=150 mm

< 235,5.350.750.1073
B 335,57

750

S<—=1875 mm
2

s<300 mm

414,04 KN 396,79 KN
343,64 KN

184,20 KN

750 mm 750 mm

—+—1

’/—* 6006 mm —>




4.6.2 Penulangan kolom akibat beban lentur dan aksial
Ih = 1/12.0,40.0,8° = 0,0171 m*

k=1/12.0,45.0,7 = 0,014] m*

K., = ﬂ = M =0,003662.F (dart 3.61¢)
' h, 3,85
K Bl B0

h, 3,85

LK =Ky, +Ky=0,003662.F + 0,0036624F = 0.007394.F

a,, = K 0003662 E =05 (dari 3.61d)
2K 0007324 F
a. Momen rencana kolom (dari 3.61b)
\Y . =ﬁ.0,7. 1,3.0,5. £.I492,96+0 +03 3.310,82 +i.310,82
T 3,05 11,3 5.6 5.6
=910,59 KNm

tidak perlu lebih dan (pers. 3.62)

M, =1,05(165,76+ 78,08 +4/1.(346,96+03. 185,78)=171325 KNm

b. Gaya aksial rencana kolom
n =35 lantai
v =1,1-0,025.5=0,975
Np = 662,88 KN
Np = 318,05 KN
Ng= 193,11 KN

Ny = 662,88 +318,05= 980,93 KN

116
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dari persamaan 3.64a

1
N,, =0,7.0,975|. 9]0’59—()) 03(i 310, 82—— 310 82)§+I,05A980,93
‘ L 12 5,6 5,6 J]

=1081,76 KN
tidak perlu lebih dari 3.64b

N =1.05.(980,93+4,0/1.(193,11+0,3.73,38) = 1841.04 KN

¢. Perencanaan tulangan desak dan lentur kolom

Kontrol kelangsingan kolom
r=7——=-=2165 mm=022 m (dari 3.65a)

M_LOGEIRY _ 5 pendek (dari 3.65¢)
r 0,22
Tinjauan terhadap kondisi seimbang untuk luas tulangan 1% Ag
Ay =0,01.450,700 = 3150 mm?> (dari 3.65¢)

As=As’=0,53150 = 1575 mm>

d =700 - 50 =650 mm> (dari 3.65f)

Cp = M =410 mm (dari 3.65g)
600 +350

a, =0,85.410=348 mm (dari 3.65h)

f, = 200000{0,003{4—121‘0&)] =3526,8 MPa>fy (dari 3.651)

maka dianggap f, =f,
- 200000.[0,003{6—53;7‘;19)} =3512 MPa>fy (dari 3.65;)

maka dianggap fs = fy
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C, =0.8522,5348.450.10™ = 2994975 KN (dari 3.65k)

C,, =1575(350-0,85.22,5)10 = 521,128 KN (dari 3.651)

T,, =1575.350.10™ = 55125 KN (dari 3.65m)

P, =(2994.975 +521128-551.25)= 2964.85 KN

¢P,, = 0,65.2964,85 =1927.15 KN

(dari1 3.65n)
M, = (2994,975.(@% 521,128(350~50)+ 551,25(650 —350)}10‘3
L NI
= 848,83 "KNm
OM,, =0,65.84883=551,74 KNm (dari 3.650)
b= 55]’7_4 10" =286 mm (dari 3.65p)
192715

Dengan cara yang sama ditinjau kondisi patah desak
Diambil ¢ > ¢, — ¢ = 500 mm

a=0,85.500 =425 mm

f, = 200000.{0,003{ : 020"05 OH =529 .. MPa > fy

maka dianggap f, =f

f, =200000 0,003/ $20300Y 00 v < fy
500
maka digunakan f,

C,. =0,85.22,5425.450.107 = 3657,66 KN
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C, =1575(350-0,85.22,5)10" = 521,128 KN
T, =1575240.107 =378 KN
P, =3657,66+521,128-378 =4556,79 KN

OP, = 0,65.4556,79 = 296191 KN

M, = [3657=66{M) +521,128,(350 - 50)+ 378.(650 - 350)} 10
= 772,67 KNm
OM, =0,65.772,67 = 50224 KNm

e :—522’—24—.103:]70 min
296191

Dengan cara yang sama ditinjau kondisi patah tarik
Diambil ¢ < ¢y -3 ¢= 300 mm

a=10,85.300 =255 mm

.= 200000.[0,003.( > 0;)0‘ > OH =500 MPa > fy

maka dianggap f, =,
f = 200000_[0,003.[92(;0&)] =800 MPa> fy

maka dianggap f, =f,
C, =0.85.22,5.255.450.107 = 219459 KN
C, =1575(350-0,85.22,5)10 = 521,128 KN

T, =1575.350.10° =551,25 KN
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P =219459 + 521128-551,25=216447 KN

oP, =0,65.2164,47 =140691 KN

Mﬂ

I

230;25.5_) +521,128(350 - 50)+551,25.(650 — 350)1103

[2 194,59.[
< J
8

10,01 KNm

It

oM, =0,65.810,01=526,51 KNm

526,51

- 10° =374 mm
1406 91

Keruntuhan akibat beban sentris (aksial murni)
Py ={0,85.22,5.(315000 - 3150) + 3150.350}.10°
= 7066,63 KN (dari 3.65q)

0P, =0,65. 7066.63 = 459331 KN (dari 3.65r)

Keruntuhan tanpa beban aksial (lentur murni)

Anggap tulangan baja desak belum luluh, keseimbangan gaya menjadi:
0,85.22,5.0.85,:¢?.400 + (600.1575 - | 575.350) ¢ — 600.1575.50 = 0
6502,5¢* +393750c — 47250000 = 0 (dari 3.65s)

didapat: ¢ = 120 mm, a=0.85.120 = 96 mm

M, =[0,85.22,5.96.400.(650 - 96/2) + 1575.350(650 - 50)} 10~
=830,93 KNm

OM, = 0,8.830,93 = 664,75 KN ~ (dari 3.65u)
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Keruntuhan akibat beban sentris (aksial murni)
P, ={0,85.22,5.(315000 - 3150) + 3150.350}.10°
=7066,63 KN (dari 3.65q)
OPy =0,65. 7066,63 = 4593 31 KN (dari 3.65r)
Keruntuhan tanpa beban aksial (lentur murni)

Anggap tulangan baja desak belum luluh, keseimbangan gaya menjadi:

0.85.22.5.0.85,.%.400 +(600:1575 ~1575.350) o 600.1575.50 = 0

6502,5¢* +393750¢ — 47250000 = 0 (dari 3.65s)
didapat: c = 120 mm, a=0,85.120 =96 mm

M, =[0,8522.5.96.400.(650 —96/2) + 1575.350.(650 —50)] 10~
=830,93 KNm

OM;, = 0,8.830,93 = 664,75 KN (dari 3.65u)
Dengan cara yang sama didapat diagram interaksi kolom 450,700 untuk luas

tulangan 2%, 3%, 4%, 5%, 6%

Tabel 4.9 Interaksi Pn — Mn (kolom 450/700)

PLLuas tulangan} 1% 2% 3% I 4% 5% ; 6%‘g
LAst 3150 tL 6300 | 9450 ; 126007 £15750 f 18900 |
| As=As' | 1575; 3150 | 4725 6300 7875 9450
0.65.Pn, 1927.15 1907.58 1868.42 | 1848.84 ] 182906
0.65.Mn; 55174 | 760.85 | 969.97 | 1179.08 | 1388.19 | 159731
& 7066.63 | 8108.89 9151.14{10193.40 11235.66 | 12277.91
10%Pn [ 706.66 | 810.89 | 915.11] 1019.34| 1123.57| 122779
0.65Pn 54593.31 5270.78 |5948.24 | 6625.71 | 7303.18 | 7980.64
0.65Mn 306.02 | 695.96 | 887.07| 1078.71 | 127064 | 146276
| 0.8Mn 622.79 8563&)91.78 1327.64 | 1563.87 | 1800.32
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Pn (KN)
1227791

Diagram Interaksi P,., M,

1123566

10193,40
9151,14

8108,89

7066.63 w \ \

706,663

Mn (KNm)
62279 85656 1091,78 132764 156387 1800,32

Dari analisis momen dan aksial rencana kolom, didapat:
M,x=910,59 KN
Nux = 1081,76 KN

o 910,59
1081,76

107 =842 mm> e, = 286 mm (patah tarik)

Rasio tulangan menurut diagram interaksi kolom, dilakukan interpolasi:

_ (0,04-0,03)(910,59 - 887.07)
- (1078.71- 887.07)

+0,03=0,031

As =3,1%.Ag = 3,1%.450.700 = 9836 mm>

Dipakai tulangan 22D25 = 10799,8 mm>
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As =11.409.9 = 5399 9 mm>

As’ =11.409.9 = 5399.9 mm>

Kontrol kapasitas kolom terhadap keruntuhan tarik
m=18,3

(1 _ i) = M =-0,757 (dari 3.65w)
d 2.650

[I_Sj:@_éﬂ):m
d 650

dari persamaan (dari 3.65x), didapat:

P = 0,85_22,5.450.650{— 0,757+ (= 0,757) +2.18.3.0.031 .(0,923)}. 1073

= 2885,99 KN

¢.P, =0,65.288599=1875,80 KN > P, =1081,76 ~ KN

d. Perencanaan tulangan geser kolom
Muxa =Mugp = 910,59 KN
Vpx= 80,50 KN
Vix= 33,06 KN
Vex= 201,14 KN

Gaya geser rencana kolom

910,59 +910,59
(3,85-0,8)

=597.11 KN (dari 3.66a)

uk

tidak perlu lebih dari

Vi =1,05(80,50 +33,06 +4/1.201,14)= 963,55 KN (dari 3.66b)
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Tulangan geser didaerah ujung kolom (V, = 0)
V,=597,11/0,6 - 0 = 995 18 KN

Dipakai sengkang tertutup 4P10. A, = 314 mm’

‘< 314.350.650.10™"

995,13 =70 mm (dan 3.60k)
$< 3450 = 12,5 'mm (dari 3.66d)
$ < 8.25 =200 mm (dari 3.66¢)
s < 100 mm (dari 3.66f)

Tulangan geser didaerah tengah bentang kolom

Ve =(1+1081,76 /14.315000)(1/6. 22,5)450.65010_3 ‘
(dar1 3.66¢)

=23224 KN

Vs =09518 — 23224 = 762,94 KN

s - 314.350.650.10"
762,94

=90 mm

s £ 100 mm

Daerah-daerah yang berpotensi mengalami sendi plastis terletak sepanjang l,
dari muka yang ditinjau, dengan nilai 1, tidak boleh kurang dari:

h =450 mm untuk N, <03A f

1,5h untuk N, , >03A_f,

1/6.1=1/6.3050 = 508 mm

450 mm




4.6.3 Pertemuan balok kolom

. 0,7{12/11,3.1492,96) _ 37153 KN
1/23,85 + 3,85)

~0,7.1492,96.10°

- =2195 KN
(650 —348/2)

V,, =2195-371,53=142347 KN

kontrol tegangan geser horizontal minimal

_ Vin o 142347.10°

v, = = 4,07 MPa
bk, 800700

1L5Af, =1.5225 = 7,12 MPa>V,, =4,07. MPa

Gambar 4.11 Join balok kolom

Penulangan geser horizontal (dari 3.67g)

Nyux = 1081,76 KN

N, 1081,76 .10°
A 450.700

g

(dan 3.67a)

(dan 3.67d)

(dan 3.67b)

(dar 3.67e)

(dar1 3.67f)

|¢—— o ~—>|

=359 MPa>0,1f =0,1.225=225 MPa




maka sumbangan gaya geser beton horizonal adalah:

V., =2/34/41130,95.10° /450.700)- 0,1 22,5}800.700.10 "

=563,25 KN
sehingga:
Von = 142347 - 563,25 = 860,22 KN (dari 3.67))

Luas tulangan geser horizontal

Vi, 8602210
Mgy 350

= 245777 mm?’ (dari 3.671)

luasan tersedia 2 sengkang tertutup P10 (2A,) = 2.157 = 314 mm*

jumlah lapis sengkang = 2457,77 /314 = 7,8 ~ 8 lapis

Luas tulangan geser vertikal
A=A

R s

V,, =61485.1423,47/6558,4(0,6 +1425,75/315.22,5)

126

(dari 3.670)
=1069,16 KN :
V,, =1423,47-1069,16 =354.31 KN (dari 3.67n)
3
A, = 3—5%10— =1012,33 mm? ( dari 3.67m)

luasan tersedia 2 sengkang tertutup P10 (2A,) = 2.157 = 314 mm*

jumlah lapis sengkang = 1012,33/314 = 3,2 ~ 4 lapis

Keperluan tulangan geser diatas sebenarnya sudah dapat ditahan oleh

tulangan lentur balok maupun tulangan kolom terpasang.
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4.7 Perencanaan Penulangan Portal As.9-10 Daktilitas Terbatas {(K=2)
4.7.1 Penulangan Lentur dan Geser Balok
Dari tabel momen rencana balok didapat:
M tumpuan = 1808,22 KNm
M i = 939,17 KNm

M lapangan © 862.52 KNm

a. Pemeriksaan rasio tulangan apakah boleh dilakukan redistribusi momen
Py =0,029

R, =80

n

p=0,032, dipakai p_ . =0.022

maks

R =417
p'=0013

0,022-0,013=0.009 < 0,5.0,029 = 0,0145

maka redistribusi momen negatif tidak boleh dilakukan

- faktor redistribusi maksimum

30.(1—30’OO9J%: 12 % (dari 3.3)

- Redistribusi momen negatif pada pertemuan kolom tepi, (6= 15%)
OM = 1808,22.12% = 180,82 KNm

- Momen balok rencana terredistribusi
M’ pmp = 1808,22 — 180,82 = 1627,40 KNm
M ump= 939,17 + 180,82 = 1119.39 KNm

Mu, = 862,52+ 18082 = 1042,74 KNm
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- Perencanaan tulangan tumpuan negatif

f=22.5MPa v L
50

f, =350 MPa " As

d = 800-50 = 750 mm 800

m=183 l

P min = 0,004 {—400 —}J

P e = 0,022

As =0,020.400.750 = 6000 mm?>
As’=0.5. 6000 = 3000 mm>
- Perencanaan tulangan tumpuan positif
R, =4.91119.39
P e = 0,016
As’=0,016.400.750 = 4946,17 mm>
Tulangan tumpuan terpasang berdasarkan luasan maksimum
As = 6000 mm?
Dipakai tulangan 13D25 = 6381 7 mm?>
As’= 4946 17 mm’
Dipakai tulangan 11D25 = 5399 9 mm?
- Perencanaan tulangan lapangan
Rn =463
Ppertu = 0,015
As=0,015.400.750 = 4624.6 mm?

Dipakai tulangan 10D25 = 4909 mm?




136

b. Tulangan geser balok
Vp=165.17KN
Vi = 64 35KN
Vi = 112,54 KN
V, = 188,58+ 71,30 =259.88 KN

L, =12-0,70 =113 m

V,, = 1,05.(165,1 7+ 72.0,0% 5;—0_91,71) = 48733 KN

8 dr 48733=4019 KN

ubterpakai

- Pada daerah sepanjang d = 700 mm
V, =.1/6.4/22,5.400.750,10% = 237.17 KN
2. V,= 1185 KN
Vs =401,9/0,6-118,5 =551 3 KN
Dipakai sengkang 3D10 = 2355 mm>

¢ - 235.5.350.750.10°
- 5513

=110 mm

S S?z 187,5 mm

- Diluar daerah d

Vi =401,9/0,6 — 237,17 = 432,66 KN

<< 235,5.350.750.107°
B 432 66

=140 mm

sS?:lS?,S mm
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4.7.2 Penulangan kolom akibat beban lentur dan aksial
a. Momen rencana kolom
M, =105(163.35+039.73+6237+03.4.01 + 1.3.83,94+03.357))
=1291,32 KNm
b. Gaya aksial rencana kolom

N, =1.05(662.88+0.3.314,25+318.05+0.3.149.66 + 13123975 +03.619.87))

=25926 KN
e= w 107 =498 mm> € = 286 mm (patah tarik)

25926

Rasio tulangan menurut diagram interaksi kolom, dilakukan interpolasi:
p=0.04
Asi = 4%.450.700 = 12600 mm?
Dipakai tulangan 26D25 = 12763 .4 mm>
As =13.409,9 = 6381,7 mm’
As’ =13.409,9 = 6381,7 mm>

Kontrol kapasitas kolom terhadap keruntuhan tarik

P, = 0,85.22,5.450.650.[- 0,227+ (- 0227f +2. 18,3.0,04.(0,923)]_ 107
=5355,74 KN

0.P, =0,65535574=34812 KN > P =25926 KN

¢. Perencanaan tulangan geser kolom

V.r =1,05(82.65+2331+ 13.22534)=418.85 KN (dari 3.66b)

u.



Ve = (1+2592,6 114.315000){1/6 /22,5 )450.65010°

=367,18 KN
1/2.V.= 183,59 KN
Tulangan geser didaerah ujung kolom

V,=418,85/0,6 — 183,59 = 514,49 KN

Dipakai sengkang tertutup 4P10, A, =314 mm’

- 314.350.650.10
a 514,49

=120 mm

s< .450=112,5 mm

PN

s < 8.25 =200 mm

s < 100 mm (menentukan)

Tulangan geser didaerah tengah bentang kolom

V,=418,85/0,6 — 367,18 =330,9 KN

314.350.650.107
330,9

=210 mm

s < 200 mm (menentukan)

{dan 3.66c¢)

(dari 3.60k)

(dari 3.66d)

(dari 3.66¢)

(dari 3.66f)
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HTabelj.ﬂl l.a Momen Rencana ‘Balok Portal As9-10 (K=2)

—— —

7 :
; 0.3MD £ ME) | 1.05MD+0.6ML + ME
J"""‘ PoMD ML % MGEMPA (mlu) t2MO« 1. 6L { )8 )

7
i
J
]
b
\

] | o —kNm L oNmy I ORET :
| : tm) ¢ (KNm) M‘\\'") OKIRE \ M\ AN KSNm) Ry | | KANAN
! i : )
i o 31934 J 104??/ 115479 115587 55083 _ L5191 ‘ -1614.96_ !
|

=
0

| 8736 | 233 | 6703 ~14183 | 70092 | 85877 | so3o 909660 | bk 1

| 10857 | 4pss | 57713 | 57820 | 20524 | 61743 (—42267) 74950 | 46360 J J
| 10857 | 4685 | 57743
18874 | 7200 | 28830
| 23245
123246 | 85
16081 |
5232 |

 ST820 1 20524 | g1743 | 42267 | 74950 | 46360 | |
RO 3488 L 42033 | o087 | 4624, g031 bkt
859 | 054 | 084 . wiszs | 20873 | 20873 | 29763 | 20763
' 129763 | 29763 |
10069 | 50586 | bk #1
I
|

402

54437 | 66873
544371’ 66873 |
_ 183471 62499i113776' _ 681.89 J bik. #.1

1 -142893 | 65067 {-167650{ 649.69
J J Il
o "mg_ ih_; L _-355.90 414593 | -146934 2344_1 _ 23441 |
} I
Y

j i H J i | 1 ' i i
%Hi*f 228.00 | >“§_1 3.58 { 358 40714 2@42 20842 g zﬁ?g H 295.74 | |

16004 | 54894 | blk ko |
, ! i
-561.17 756.77

] J
3 0 0, 15783 [ 6306 I -63064 -10261 1 -10261
| 0| o 0 o g 5 0 }" o |
] ) : N ! B
| 135401 1134685 52014 792! 938.17 | 179672 |
] i 7 i |
1.5 | 7857 | L 101640 1100924 | 12072 | 973534 . -115339 | bk 12 |
| 3 1 11281 | 4974 | 67879 | 671.63 | 21496 | 712.44 | 50004 | 86252 | 55540 i |
T ; j ¥ ” T 1 * ; T —
} 1,70,,4 11281 49744 67879 j 67163 | _ 21496 ,zggﬁ4 50294 | »‘ 332524_ 55552;_‘7,? |
|20 | 15 | 18883 i 7223 I 3.1 34119 | 33403 ‘;77‘351,;52 B4 |.-13086 | 601.81 | 107.16 | bk f2 |
{ L35 | 2800 | 8346 J 356 | 358 | 0714 { 20842 L 20642 | 29574 f 29574 | ]
|
{
|
I

21 ) { - ) )
| 54' _j151.81 } 4967 | 4267 | 334037 341.19 26164 ?6400“_{ 443 7 g
/ .83 | 87879 | { 646,17

[ i §
0 39.17 4.63 -671.63 67879 54.40 -569.22 | 64617 -661.17 78677 |
PR oo s oA LT AP T Iy
2 (1.5 1-189.03 ;@45 i=1009.24 101640 _-363.55 -107844 74463 |-1312.02 814.90 bik. tt.2
o [
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!

|
1

; ; |
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i 1 T ]
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SHEEEE 2 -
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Tabel 4.11.b Gaya Geser Rencana Balok Portal As.9-1¢ (K=2)

Jarak Ve Vis Veg Vue=1,05(Vp 5 + Vi +4/2. Ve )

|

(K
56.04 86.28 405.03

{m) (KN)
| 15 14264 | 5054 96.28 | 37164
| 3| 11834 | 4304 292 61

0 | 6560 2052 96.28 | 25922
1.5 | 4130 | 1302 96.28 22583
| 1700 | 55 96.28 f 25758
0 3575 | 17.00 96.28 290.97
16 15 60.05 | 2450 96.28 32436
3 8435 | 3200 96.28 40338

0 137.09 | 5455 436.77
0

-Em 62.02 86 28 470.16
s | iss69 | eass %628 s
-mlm-:“—m_

125 | 65307 4000 o
4680 | 33751 o 467.65 '

:

j Bik LTT{

Bk LT ¢
| BT
Blk LT 1

Bk LT 1

321.85

164.04 112.54 43406 I
nm—m 400.87 { BlkiT.2
| 11254 |

28846
RRE D = Eat
296.63
15 363.41 BlkiT.2

S | 6294 | 2628 | 11254 |
| 87247 3378 | 11284
0 139.98 56.30 475.82

BlkLT2

Bk LT.2

Hu
-
I
3
>58
R3I8
NN
3|8
8l

-'
1) -
e
2R
©|8|3
PR
8|5/818
S N
SIX&IRI3l;
RN

ﬁ

-
w
8
I
8
8

84.58

5
3

BkLT.3

Bk LT.3

BkiT4

BikLT4

Bik LT 4

BikiT4




Tabel 4.11.c Momen Rencana Kolom Portal As.9-10 (K=2)

{ { ]

} Ja;rak,:i Mo « ‘J Meo 1 Mg f Me Mu= } |
j j ! LOS(Mo +My v = M) | |
By f(KNm)j (KNm) | (KNm) | (KNm) R fKETERA”GA”/
P | | | ! (KNm) | j
l 0 | 24.65; 3.37 84060 | 83756 | 116561 j

7 11.925) 69.35] 3087 | 37577 375_81} 407.01 | KOL BASEMEN |
13.851-16335 6237/ 8906] 8394 -1291.32 )

KOL BASEMEN

4240 | 488134 493 99 882 61 )’

3 1925 311 a8 66.20 | 6022 260.37 KOLOM LT 1

-§22.39

nmm-—
288 | 19968) 73206 | 37356 |35158] 50014 T

3.85 |-165.76| 78.08

O 1-151.74] 5382 | -299.86 | 30507
| 6 [1.925] 323 | 6217 | 716.86 KOLOM LT.2
| [3.85[ 15820 7343 346.96 | 449.30 -370.03

8
O_113169]  894| -150.98 ] 26961
1.925] 21.13] 2955 -47.46 | 12261 | 93.01

385 m-ms-
| 0 ]-133'96] 1032 26967
1.925 KOLOMLT.3

-282.09 , |

KOLOM LT.J

KOLOM LT 4

KOLOM (LT.2

KOLOM LT.3

!

KOLOMLT 4

KOLOM LT 4
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Tabel 4.11.d Gaya Geser Rencana Kolom As.9-10 (K=2)

T ] | VUK= | |
| {Jarak | Vpx | Vi Ve | | |
Elm E { i ! : 1,05(\/9*“" VL‘)(“" Wg. VE,k} ; KET
§ bom) ] (KNY (KN (KN ) 1
|| ! | 1 3 ) } |
] | O | -4B83 | -1532| 241.47 | 262.25 | f
§ 1 %1_9251 4883 | -15.32 | 241.47 | 262.25 | KOL BASEMEN |
| 3.85 | -48.83 | -15.32 | 241.47 | 262.25 1 }
I 10 48.83 | 1532 239.35 | 394.07 |
Lz 1.925!| 4883 | 1532 239.35 394.07 |KOL BASEMEN‘
385 | 4883 | 15.32] 239.35 394.07 | |
0 | 8265 -2331] 21825 186.65 ] |
3 11925] -82.65 | -23.31] 218.25 | 186.65 | KOLOMLT.1 |
| | 3.85 | -8265 | 23.31| 21825 186.65 | |
Il o 8265 | 23.31] 22534 418.85 | |
4 11.925| 8265 | 23.31] 22534 418.85 | KOLOMLT 1 |
g | 385 | 8265 23.31| 22534 | 418.85 | ;
0 | 8050 | -33.06 ] 201.14 155.32 !
S 11.925| 80.50 | -33.06 | 201.14 155.32 | KOLOMLT 2
3.85 | 8050 | -33.06| 20114 = 15532 =l
0 80.50 | 33.06 | 168.00 348 56 | |
6 (1.925| 80.50 | 33.06| 168.00 | 348.56 | KOLOMLT.2 |
| 3.85 | 8050 | 33.06| 168.00 | 348.56 i i
| 0 |-5743] 2110] 5378] 35.26 |
7 11.925] -57.43| 21.10| 53.78] 35.26 | KOLOMLT.3
| 385 | 57.43| 21.10| 53.78 35.26 i
D) 57.43 ] -21.10| 203.70 316.20 i
8 [1.925| 5743 | 21.10| 203.70 316.20 | KOLOMLT.3
. 57.43 203.70 | 316.20 |
0 0 108.57 | 148.20 ! KOLOM LT 4
13| 0 0 108.57 | 148.20 i
;{ 2.68 % 0 % 0 | 10857 | 148.20 ii
0 ) 0 0 0
{10 134 o0 | © 0 0 BOLOMLT.4
2.68 0 o 0 0
) 8 3 0 0
11| g 0 0| 9 S be
{ 22 0 % 0 0 ; 0
0 0 0 |10857 148.20
12 1 1.3 0 | © 108.57 | 148.20 i KOLOMLT.4
22 0 | 0 [10857] 148.20 ]
S S S S O .- S S




Pembebanan Portal As 6 dan As 7
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a. Beban mati
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Gambar 4.12.4 Pembebanan mati Portal As 6 dan As 7




b. Beban hidup

Gambar 4.12.p Pembebanan hidup Portal As
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c. Beban gempa kanan
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36 37 109.62KN
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3%33 34—HL35 488 m
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385 m
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4 5 & 385 m
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Gambar 4.12.c Pembebanan gempa kanan Portal As 6 dan As 7



d. Beban gempa kiri
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Gambar 4.12.d Pembebanan gempa kiri Portal As 6 dan As 7
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a Beban mati
- Beban terdistribusi merata clemen 19 s/d 42
Lantai - 22/315426= 8,52 KN/m

Balok - 0,4.0.824 =7.68 KN/m

Wiy = 16,2 KN/m

Beban terdistribusi merata elemen 43 & 44

Lantai 12.2(831,75.0,12.24= 5,86 KN/m

Balok 0.4.0.824= 768 KN/m

W])g = ]4,50 KN/m
- Beban terpusat nodal 5 s/d 30

Po1 vatok anak ¢ 15542, 1/2.31,5)4,26 + 0,25.04024 45 = 39,56 KN

- Beban terpusat nodal 32 & 35
PD2 R perletakan atap = 28>60 KN
- Beban terpusat nodal 36 & 37

PD3 permtup 114 1,75.(1,5+3).0,12.24 + 0.4.0,4.24.6 =45 72KN

b Beban hidup

- Beban terdistribusi merata elemen 19 s/d 42
W, =22/31525=50 KN/m

- Beban terdistribusi merata elemen 43 & 44
Wy,=22/3153=60 KN/m

~ Beban terpusat 5 s/d 30

PLIR batok anak 1,542.1/23.1,5).25 = 10,622 KN




- Beban terpusat nodal 32 & 35
PLl R perletakan atap -

- Beban terpusat nodal 36 & 37

Pl,?» penutup Lt d . 1,75(],5*3)3

¢ Beban gempa

7,166 + 6,304 = 13,461 KN

Il

23,625 KN

Reaksi atap 2.286= 5720KN
Plat penutup Lt 4 2.3,5.6.0,12.24 = 120,96 KN
Kolom ©2.0,450,74,88.24= 7258 KN
Balok 20,250,424 6= 4608 KN
Balok 4.0,4.0,824.6 =184,32 KN
Beban hidup tereduksi: 0,6(2.3,56.3)= 75,60 KN

Dibulatkan W, = 559,74 KN

Berat lantai 4 (tipikal dengan 1t. 3, 2,1)

Lantai 6.18.0,12.24 = 311,04 KN
Kolom 1(2.0,45.0,7 +0,45.0,45).3,85.24 = 76,92 KN
Balok 11.0,25.0,4.24.6 = 15840 KN
Balok 0,4.0,8.24.30 = 230,49 KN
Tembok 2,5.3,85.12 = 115,50 KN
B hidup tereduksi : 0,6(6.18.2,5) = 162,00 KN

Wt 1 559,74 + 410543 =

Dibulatkan W, =1054,3 KN

4776,94 KN

149
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Gaya geser gempa untuk tingkat daktilitas penuh (K=1
V=CLKW,

=0,07.1,5.1,0.4776,94 = 50158 KN
distribusi gaya-gaya lateral akibat gempa

L’rmgkat 1} Wi (KN) | hi(m) | Wi hi (KNm) | Fi (KN) IJ
| |

i

|

Atap | 55974 | 2028 | 1135153 | 109,62
! ;

10543 | 1540 1623622 F 156,78

| ;‘
J I
f |

4 )
| | t
K 105431 193,55 T F00179:17 11759 |
i
2

10543

Gaya geser gempa untuk tingkat daktilitas terbatas (K=2)
V=ClK.W,

=0,07.15.2,04887 4 = 100316 KN
distribusi gaya-gaya lateral akibat gempa

Tingkat | Wi (KN) | hi (m) | Wibi (KNm) T Fi (RN)
Atap 155974 | 2028 | 1135153 1 219,14 |

L2 105431770 | siisd | 156,78
1) 105431385 | 405906 | 7840

-_—— .
2 | 5412859 | 1003.16
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Tabel 4.12.3 Momen Rencana Balok Portal As 6,7-8 (K=1)

Jarak | MD ML M.GEMPA

Bm i ) i (KNm) | (KNm) el
, | KRl | KANAN
2971 ] 9840 | 20530 1 00

A s ores eS| s
i N Y A 14585 | 7473 ]
lm-u-z.m
12359 4085 -48 94 49.40 21367 67.19 15569 04.

4661 1583 | 5614 9933 8127 4728 13135

o | | ] -m:%m—m

mtﬁn-ms-m.m

2584 830

ST 8987 T 7540 g5 4]
15765 %m—mm

' ‘

1) 010 685101 sy

mmmmm-m—%mm_ ]
- 7 X

308.
-268.

48.68

’ ' | 8405 | 1667 | 5745
-n:- e %&?@J%‘“ﬂ

52635 [ e |
26928 | 20505
_




Tabel 4.12.b Gaya Geser Rencana Balok Portal As.6,7-8 (K=

VLB VE.B : VUB= 0,7(MKAP B+M'kAP B ) VUB maks
(KN) f (KN) An+105VGE  (KN) lerpakai {KN)
334.77

22850 | 30130 ok s
26800

4397 | 911.86 | 42637

| 1008 7aso |
IEPIY P

o lxs09¢ | 1550] 4540 13555 | o170 |
| 15 Jsss64 | saa] asno | ssa0n ]

L 3] etar! 1as0 | 9990 { 61.76 { 91185 | ar6.37 . }
!

Q {13883 45.88 48 {189.82 { 1061.85 X584

X 43, (S 2596.22 £.88 390.45 —J
3 | 15 )
220.44 .

3 9133} 3099 | 4648 122.33 | 1061.95 | 56849 21010 32367

[

0 6257 2037 | 4648 | 824 | 1061.05 568.49 188.09 16875 | 28232
2| 15| 327 1267 | a0 | 511 | somre IS Iy g pwey SO

3 1397 $37 | 4648 | 1934 | 1061 20§ $68.49 121.31 101.97 215.54
0 14.79 525 | 4648 | 2004 | 1061 .95 | 56849 122.04 10270 216.27

3 m 59 2 84 1 1061.95 | 568 165,43 136.09 49 bik. It.3
3, 6330] 2025 | 4645 8364 | 106195 | 58840 188.82 I 169.48 283.05

0 9215| 3087 | 4648 123.02 | 1061.95 | 56849 230.17 21083 324.40
34 : MM“@ 35780 | bik 13

3114075 { -45.87 | 4648 94.88 | 106195 | 56849 2062 181.28 20485




Lanjutan Tabel 4.12.b Gaya Geser Rencana Balok Portal As.6,7-8 (K=1)

jJarak | VDB | viB | vEp ve,af (“\/UB=O,7(MKAP,B+M‘KAP,B){' Vub | VB maks
(m) | (KN f (KN) | (KN) [ (KN} | o " Ant 105VGB_ (KN) ! terpakai (KN)
T

L 35.41 | 106195 | seaag 138.18 L 11884 | 4747 | |

I 1ol 1e8] ses 10420 | 397 | 1061.95 | sesag | 9.83 | _7749]  asaa7 [

|36 | 15] 5122 1315 | 104001 6437 | 106195 | seg.4g | 168,59 | 14925 | 50523 | bk 13 |

|| 3] 7550] a0es 10420 ] 9617 ] 106105 | 56349 | 201.98 | | ‘ |
| | f f ; .

| 8] E168,52 [ 4602 | 4662 ’21.4.54
h—‘\%%

15111562 | 3850 | ageo

Keterangan:

Mhp,b + Msz,b In-d M b M, b
; — N = 0,7] ———— Y —_— _ F i Kap
Vb terpakai LOSNG -0 * Vab ] LOSN, 07— B0




-¢ Momen Rencana Kolom Porta} As.6,7-8 (K=1

Tabel 4.12

7 T 7

i i | / [ MUk=105 |
I Jarak | MID MLk H MEKi MIE | MkaP | MKap | / k J
aral o N Xa i H i (! 4
[ Eim j ' = ki | denan | My MDdeML KET
@) | ENmy | Ky {okNmy | k) f K ME K

!
| (KNm) |
| |

5028.72

i

! PKNm) (KN
|
i

!
J N
[ 6022 | 2104 |

" Kof Basmen |

|
] )

|
|

s

.
o
Kol L1.1 '

|
S

Keftiz

Kol Lt2

Kol Lt.2

Kof 1.3

KolLt.3

Kol L1 4

Koiltq

Kol Lt4

Keterangan: M =h /hn 0,7.(1)d AO,S(ij “n.ki 'Mkap,b.ki +1, /lnAka 'Mkap,b.ka ) KNm




Tabel 4.12.4 Gaya Geser Rencana Kolom As.6,7-8 (K=1)

1 MU,k L MUK } j -

Jarak | VDX | VLk | vEk _ VUK = 105(VD ke Viks 411 VE x| i
3 ' ! " bawah | atas | VUK=(MUKa+ MUKby 1 i 1
(KN) | (KN [ (KN | { (KN} i

; | KNk (KN)

t l1o5 ] 8510 |

L 3855510 |

§ 0 | 4827 | 16 19 ] o11, . : ‘ : |
| 2 [1925] 4827 | 1600 | 26119 | 911.86 | 91189 597.95 ‘ 1164.48 ; Kol Basmen |
|| ass : 48.27 | 1600 | 26119 | ‘ ‘
I O | B83 | 224 | 3105 |
i3 Z¥,925‘ 683 | 2 86 | : ‘ ;' Kot Basmen |
bl 360 1663 ( 224 3105 | g11ge 311,60 | Sar.gs { 133,91 i i
i o " 7753 | 259 | 16488 | 91186/ 91189 | 507.95 ; 801.04 ; ﬁn
| 4 L1925 7753 | 2506 | 16485 | 91185 51159 | . ‘ . | oKOLLT
[ 3565|7783 | 2596 | 16485 | 91166 | g11ag 597.95 I 501,04 | |
{ L0 |easr "' 21.56 | 23240 | 91186 | 91189 597.65 106733 |
| 5 1925 597,95 1087.33 | koL LT i
| 385 | 6437 | 2158 | 23740 | 011 88 911,89 m 1087.33 5
; |0 1317 | 438 60.13 | 91186 | 911.89 m 270.98 j {
{ 6 11905 m 597.95 70.98 KOL LT 1 ‘
!I | 385 | 1317 | 4366013 | 91186 | 911,89 50795 27098 ]! j
| 018121 | 2705 | 10259 | o116 106195 647.15 544,56 ! j
17 119250 8121 | 2705 647.15 54456 | KOLLT2 i
j 3.85 647.15 544,56 i )
' o ‘ 65.41 :2256 995.54 ; s
8 21504 911.86 | 1061.95 647.15 99554 | KoLiT2 |
|l aes | esar 12256 | 21504 | 911,86 | 106105 647.15 m t
| nm 647.15 300,04 |
I g ' 6636 | 91186 1061.95 30004 | KoLLT2 |
| 385 1580 | 449 | 66.36 | 91186 | 1061 05 64715 | 300,04 | —

| o |4676 m 2686 | 1061.95 | 1061.95 696.36 168.80 |
F 10 |45 : 4676 | 656 | 2646 106195 | 1061.95 |

!;

KOLLT3 |

|

! Q g 0 109.62 1061.95 } 696.36 | 460,49
© sl 0 | o | e | asen) 46040 KoLLT4
o { o | 5 | o leioeluee n |
P @_ KoL LT4 !

19250 0 | o | o0, r0emes . KOLLT4

-
&
=
2
2

16 85 0 0 0 1061.95 | 106 2 | 696,36 ! Q ; KOLLT 4 f
L_lses| o | o o f1oe1.95f1061.95? 696.36 | 0 | |




Tabel 4.13.a Momen Rencnnn Balok Portal As 6,7-8 (K—2)

; AND M.GEMPA 3 0.9.(MD + ME) 05(MD+0 SMLME)
r! i | 2K oM _{KNm) [ TIMD+1eML | __(KNm)_ _(’Nm) o gpr
| ! { (KNm) | (KNm) KNm) ! ! : | '
/ ; m) ‘ ( ; ) ( . KIRt  KANAN | KiRf ‘ KANAN
; j ; J , I ] ] ] I
L 029741 984040416 | -40054 | 51397 | ge35 82789 ¢ 5041 | 83585
i ; + T ' 1 1
19 15, Losss | 3530, 30376 | 30068 | 18316 -1178.38 | 36562 | 18587 | 46362 bk 1

4954 | 1655 20335 | 20081 | 8592 | 20760 | 13614 L 27596 | _1a1.46 :
O54, 1855 20335 20081 592 | 20760 13614 27506 | 14145

125060 4121 10295 | 10095 | 21600 | 2052 2170 | 26537 | e8s8 | bk 1
16412 ! 54600 54l -1.08 | 28434 | 15000 | 14673 | 20841 | 22854 -
‘ B | : | 8 i ‘
16412 5482 9541 108 28434 100014673 | 20041 | o585

12359 .. 40850 9786 9878 21367 . 2316 2001,3{ 5275 | 27638 bl t1
i ‘ !

I ; i i
46.61 . 1583 -198.26 . 19864 | 81.27 . 13648 | 22073 | 14906 | 274.14

4661 1583 -19826§ 19864 | 817 nggsﬁj,gzgzzl 14926 | 27414 ’
H 1 i 1 T
| 20851 19014 | 367.77 | 16070 l 45197"L 159.79 | bk t.1 |
i
)
| 4
B

T

_;,1(),9,-9@1",_,,,136.,3,7, i -298.67 9 | ;
| 9982 ' 39907 | 398 37 I -523.29

|_30208 : v _ 631,85 | s | 000,04 | 465 |

_-25;99‘1 2479 | ,591:9,_8,,r} ;sgg;},, 2085 4102 4"5&6 Tﬁﬂri 67757 | j

. 878 *5'7"2'89 ﬂigyg «3&91#,‘, _15.02 J 2 | 20571 | .p81. .02 | 34677 7 \321927% bik. it.1 ;f

: f‘ 19.14 9760; -97.55;‘ .16 139.23 -36.40 ‘ 174.50 f -22.36 { '
L5711 # 49144 97603 _-97.55 f#* 99.16 | 13923 -%%74% ! 2236 |

-12459‘ ,szsf.gq*‘,gizg_#ﬁse 1366@ 28646 | J __ 16808 | bik 1.1

] 27660 | 41678 | 30845 ‘

] ] ]

547'87r _;._L 51528 2522 | -7575: TMJ 387671 ;

| 8560 41156 | 156 | 40892 | 18441 | 27505 | 46338 | 20845 | | -578.00 bk nz,

1636 | 27524 | -273.65§ 8930 [ 20207 | 20193 | 35105 | 21840 y ﬁl

163 27524 | 27365 | 8531 | 20007 f-\zm.gs f 35105 | 21841 | f J

41, 13‘ 13893 | -138.37 | 21872 | 23747 | 1211 30296 | 2907 bk 2|

5466 262 -310! 28439 | 15005 14491 | 206850 | o045 | J

| 1641 1f 5486 262 310 se4s f 1soos | 1a491 | 0050 | 22546‘3 ‘

‘ 4101 3  -133.70 | ] 13217 214.06 23029 | 1534 311@ bik. 1.2 |

1610 —27001’ 267.45 8199 |

28288 | 22417 | 34503 |
11610 | 2700 22447 | 34693 |

1

i

!

L3560 0632 40272 189, ‘ 83 | 56437 | mmblknzg
J

J

531 | 42958 | 42295 : ) . : 42:;61_{ bik. .2
1967 | 12524 | 12331 | . . : } 59 |

f 1967_»\125 24 ! 123.31 v s | (
1.05 685 _-179.08 | 17634 3502 | 14313 162,67 213.40 | bl k.2 |
472 | 48340 | 47599 53.16__| 48427 | 37918 | 57583 42430

0] 29692 | 9901 | 5695 @ -514.71 ~773.28 | 22386 | -1006.12 [

!

31 134]‘.105.25 3564 | 42763 | 42286 18332 | 20014 | 47530 | 31605 | .501g4 | DK 13

25| 4997 16.48 : 28575 | 28343 8633 | 30215 | 21041 | 36289 : f
0, 4997 | 1648

32 15 12560 | 4141 ! _ 143, . : . b"(“j
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Lanjutan Tabel 4.13.2a Momen Rencana Balok Portal As 6,7-8 (K=2)

,‘h ! i ! l I ‘1
| ; o | 0 1 e F M.GEMPA PN 0.9.(MD 1 ME) ‘ 1.08(MD+0. GMLtME) | !
| bim P ‘ KNm - oM ‘ KET f
ot RN RN anan | (KNm) ] KIRL | KANAN | KIRE | ganan J
L ! ! f | | | { : 1
1 ol izl ssoe| reel 4571 20589 | 15000 | 1as10 | 0081 zor| |
131 150 1p4s 4150 ] -13990§ 13486 21581 . 397 | 23| 991 | 3i58s | bk 13|
! ' 3 47 52 16.85 ! -281.78 | 274.28 | 8397 21084 | 289.62 | -23536 i 355.58 j l
L0 a2 vees | t2i7s | orane 8397 ' 15238 | 20962 | 183390 | _ 36558 | |
IECRRRT Y 10893 3509 | 423,5,6;‘/ 1371 18686 | 47933 | 27430 88132 I 28318 [blk !t3f
3 30183 -gs7 | 56554 | 55314 51943 | 78063 ‘ 22618 | 97265 | 1606 | _
0l soss s | 75918 | 739061 2588 | sr08s L 73757 | 70119 187960 | i
P35l 15l g9sr | gl 185 3367 ¢ 41586 f,»assga L 48389, 42053 Lok 13 |
; i 3 83.75 19.23 ‘ 12455 | ‘ -11398 | 131.26 187.47 i -27.20 | 230.83 -‘ -11.55 ;’ ?
| ] 0 8375 ‘,‘,,,1,9,,23,,1,*12455 ‘ -11398 13126 *48747 a0 J zaoLj _ 1155 | ‘
% ’ 15)_ 215 N 3838 -gossl 20134 [ L ar2a7 | szg,zzj blk. 't3"

{ 3 -116.25 | -521.99 ] 39707 i 62173 44202 ! !

{

| 0130028 | 101 7 74 60756 | 54923 | | —SR42__| 27657 | 76456 | 25 29851 Leons | |
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Tabel 4.13.1 Gaya Geser Rencana Balok Portal As.6,7-8 (K=2)

. Jarak . VLB , VEB | VUB=105VDB+ VLB +13, VE B)

m

L (KN) (KN) { (KN)
7 T
!

] ! o | 13955 45, 2»‘ 66.58 334.76 ! ,
f 19 L 15 | 11555 | 3832 | cess ! 301.37 [ BkLTs ‘

| 9125 | 30.82 | 66.58 | 267.98 i |
L_0 | 6249 2019, 66.58 | 226.63 /
: ; 1 | ] :

20 | 15 3819 | 1269 | 6655 | 19324 BIkLT 1
i ! H
3. 1389] 519! gesg | 159,85 ]
1289, 519 eese ‘
! 0 1487 | 543! 6658 | 161.12 i
[ 21 ] 45 3917 ! 1203 ' ogss | 19451 CoBkiTH |
e L 1| , !

Bl LT 4

Bk LT

BlkLT 1

BIKLT.2

BikLT.2

Bik LT 2

BkLT2

30 | . ) 471.96 i Bk LT.2
L 3 | 6197 | 1980 | 10976 | 505.35 |

139.93 45.99 92.95 S 390.42 ;

BkLT.3

BIkLT.3

8kiT3

BkiT3

BikLT.3




Lanjutan Tabel 4.13 Gaya Geser Rencana Balok Portal As.6,7-8

(K=2)

H i ” H
e |9k | vos | vis | ves | VUB=105vD B+ VLB 113 ve g, } wer |
L L@ | o | o« |y | KN | e

| t ]
| 0_| 16852 | 4602 | sg32t | 421.00 i [
37 [ 125 | 11562 | 3852 | 9321 ! 357.58 | BkLTa4 |
25 | 9% | 302 ] sam ) 32419 ! E
| o J 62.56 - 8321 | 26284 ) !
38 | 15 | 308 | 1290 | 9321 | 249,45 } BkiT4 |
BlkLT4 ‘

1999 | 163.39

BlkLT4

BkLT 4

Bik atap

Bl atap

S




Tabel 4.13.c Momen Rencana Kolom Portaj As.6,7-8 (K=2)

I ! H = '
Jarak | MD MLk MEKi [ Meke | MUk

|
1 OS(MD, k+ ML kt+od ME k) ! KETERANGAN

1]
em | KN ‘ ; KN i N j
(| [ KNm) D km ! (KNm) [ Rnmy | Ky ‘ f
; T T T T ; T ‘ ﬁ?
? i I 261562 | 956.403 i 1390.81 ] i

392.901

i

]

[, 385 9881 | 3367 | 526140 ¢ sy3ps | -588.65

i ol 948 | ) ; 27672 738626 | 981.38

| KOLOM LT 2]

| 192 | ! 3032 220,013 ‘! 123,094 9569 | KoLOM U'«3f
{ 385 -51.45 17.70 -440.893 " -412.418 -598.3g i
mmm ,"
119 m : KoLom 173,
35 |
mmm i

A i 3 e £ s et o 800 |Kolom L3
[385] w50 | ue |

519.85 -569.672
119.44 -1069.4 1069.403

‘ | 7575 | 44559 KOLOM LT.4
228 | 20883 | 11944 | ypy 10 104476

-
N
-
O
i

4
{e]
3

},

—
w
s
=y
1.9
I
s
I

N
35
g a
(]
g
N
3 R

KOLOM LT.4
208 | aioas | o | o6 |
m- -482.108 482.108 658.08
15 -I-I KOLOM (7.4
-I-I_m_m
I o | o} o | sear } 7774 | |
l 16 f 1_3§ 0 f 0 ’ 0 { 284 88 f 386.86 ’KOLOMLTAJ
} 26| o | 0 | o | o j 0.00 ]

160




Tabel 4.13.d Gaya Geser Rencana Kolom Portal As.6,7-8 (K=2)
| Jarak F‘ VDk | wvik i VE k {’ VUK = ﬁ\’

Yl i
| Em |

| f { KETERANGAN i
M N kN oy | 1.05(VD k+ VLk+ od VEK) (KN) | ;

! i T T
L — 5510 w2 | aipos | o ] ;
I K_} |

I ! ' ; | ! KOL BASEMEN
| e L5510 b 1824 | 41864 | gapus —
i : 385 i 5510 18.24 | 41864 X i

i f | !

KOL BASEMEN

KOL BASEMEN

KOLOM LT 3

KOLOHM LTy

KOLOM LT 1

KOLOM LT 2

KOLOM LT 2

KOLOM LT 2

KOLOM LT 3

KOLOM LT 3

KOLOM LY 3

KOLOM LT 4

KOLOM LT &
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a. Beban mati
- Beban terdistribusi merata elemen 54 s/d 101
Lantai :2/3.1,54,26 =426 KN/m
Tembok: 2,5.3,85=963 KN/m ‘

Balok : 04.0,824 =768 KN/m

Wiy = 21,57 KN/m
- Beban terdistribusi merata elemen 102 & 108
Lantai : 2/3.1,5.4,26 = 4,26 KN/m

Balok : 0.4.0.824 =768 KN/m

Wpo = 11,94 KN/m
- Beban terdistribusi merata elemen 103 s/d 107
Lantai :2/3.1,5.4,26 =426 KN/m
Balok : 0,4.0,824 =768 KN/m
Tembok: 2.2.2.5=550 KN/m
Wns = 17,44 KN/m
- Beban terbagi merata elemen 109 s/d 115
Lantai :1,5.0,12.24 =432 KN/m
Balok :0,25.0,4.24 =240 KN/m
Wps = 6,72 KN/m
- Beban terpusat nodal 70, 75
Ppirkas = 28,5995 KN
- Beban terpusat nodal 71 s/d 74

PD2 RKAL = 41,2076 KN
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- Beban terpusat nodal 10 s/d 19, 23 s/d 32, 36 s/d 45,49 s/d 56

Pa R batok anak = 2.(2.1/2.3.1,5.4,26) + 0,25.0.4.24.6 = 52,74 KN

. Beban hidup
- Beban terbagi merata elemen 54 s/d 64, 66 s/d 76, 78 s/d 88,90 s/d 100

W, =2/

(WS

1.525=25 KN/m
- Beban terbagi merata elemen 65, 77, 89, 101,

W, =2/3.15.

(v

=3,0 KN/m
- Beban terbagi merata elemen 102 s/d 108
W, =2/3.1753=3,5 'KN/m
- Beban terbagi merata elemen 109 s/d 115
W, =.153=45 KN/m
- Beban terpusat nodal 70, 75
Prirkas =13,4605 KN
- Beban terpusat nodal 71 s/d 74
P12 rra) = 13,0327 KN
- Beban terpusat nodal 10 s/d19, 23 s/d 32, 36 s/d 45,49 s/d 56

Pr3 R balok anak = 2.(2.1/2.3.1,5.2,5) = 22,50 KN



¢. Beban gempa

Reaksi atap
Plat atap
Balok ring

Kolom

Beban hidup tereduksi:

:4.41,2076 + 2.28,5995 = 222 03 KN
1,5.27.0,12.24 = 116,64 KN
0,4.0,89.3.27=20736 KN

6.0,45.0,7.2,6.24 = 6979 KN

0,6.(1,5.27.3)= 72,90 KN

Dibulatkan. Wy, 1= 718,72 KN

Plat atap (mangkok) : 3,5.36,5.0,12.24 = 367,92 KN

Kolom
Tembok

Balok ring

: 8.0,45.0,7.2,2.24 = 157,25 KN
2,5.2,6.30,5 = 198,25 KN

0,4.0,8.36,5.24 = 280,32 KN

Beban hidup tereduksi: 0.6.(3,5.36,5.3) = 22995 KN

Dibulatkan W2 = 1233,70 KN

Berat lantai 4 (tipikal dengan It. 3, 2,1)

Kolom

Lantai

Balok

Balok

Tembok

:8.0,45.0,7.3,85.24 =232.85 KN
6.36,5.4,26 =932 94 KN
0.4.0,8.24.78,5 =602,88 KN
0,25.0,4.24.66 = 158 40 KN

2,5.3,85.30,5 = 293,56 KN

B.hidup tereduksi:  0,6(6.36,5.2,5) = 328,50 KN

Dibulatkan W, = 25492 KN

Worow : 718,72 + 1233,70 + 4.2549,20 = 12147,94 KN
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Gaya geser untuk timgkat daktilitas penuh (K=1)

V=CLKW,
=0,07.1,5.1,0.12147,94 = 127564 KN

distribusi gaya-gaya lateral akibat gempa

Tingkat } Wi (KN) ; z Wi hi (KNm) { Fi (KN) }
Atap 1 5 718,72 gvovoi 14518,15 ! 137,32 }
Atap 2 f 1233,70 } 18,00 } 22206,60 i 210,04 f
i 4 { 254920 I 15,40 } 39257 68 ] 371,31 }
3 11:254920 | 11,55 29443 26 j 278,49 ]

2 254920 | 7,70 19628,84 185,66
1 254920 | 3,85 9814,42 92.83 |
134868,95 | 1275,64

Gaya geser untuk timgkat daktilitas terbatas (K=2)

V=CIKW,
=0,07.1,52,0.12147,94 = 255128 KN

distribusi gaya-gaya lateral akibat gempa

LTingkat [ Wi (KN) ) hi (m) { Wi hi (KNm) { Fi (KN)
L Atap 1 | 71872 [ 20,20 ! 14518,15 } 274 44
Atap2 | 1233,70 | 18.00 } 22206.60 1 420,08
4 254920 | 15,40 ’ 39257,68 i 742,62

1 3 | 254920 | 11,55 ! 29443 26 1 556,98
E 2 g 2549,20 ; 7,70 19628,84 j 371,32 ]
}L 1 % 254920 } 3,85 9814.42 } 185,66
j 134868.95 1 255128

169




170

Tabel 4.14.a Momen Rencana Balok Portal As A -D (K-l)

Jarak MD : ML MGEMPA '12MD+16ML‘; °Q‘MD+ME’ } 1.05(MD+0. GMUME)
e | Loy T e ®Nm | KET |
| (KNm) | (KNm) | b (KNm) | ‘\ ! : i
! ; . KiRI ;KANANi KIRI \ KANAN KiR} I KANAN j \}
| 4596 | 1351 | 20445 20000 7677 14264 ] »223161 157.90 | -26887 | !
1047 | 295 10892 | 0785 1727 | 107.45 | L8 371 12721 | 10008 | bkt
| 3524 | 1007 | 1339 | 1309 5983 | 4377 1993 | _stor| 3016 | |
0 | 3524 1097 1330 1300 5083 | 4377 j 1993 \ 57971 3016 | “
15 8173+ 241 8214 8136, 1365 | 6657|8058 | -76.15 | 9553 | bik 1 |
|3 | 5056 1459 7767 | 17582 | $401_ 20540 | 11273 | 24883 12233 | |
| o | -2447| 538 20501 | 26292 | 3798 21648 | 25865 | 24947 | 30516 | ‘5
i 15 | 01 | 064 106 ddd, 006 | 043, 1,84‘2 056 | 174 | bkt |
f 3 g‘-27.o2jf 3426712 | 26519 3036 |-26473 | 21436 [ 311,68 S 24735 | |
|0 {7298 19382 | 16515 | -16431 1 | 10934 ) 8097 ; 21355 | 8820 ; 25772 | |
i 15 14.33§ 2.53§ 80.41 7994, . 2125 ( 85.255:' 50,05 | so1.o7§ 6729 | bik.fL1 )
| 3 {4831 7024 434 444, 7436 | 3956 | 4748 | 5262 6184 | |
* ] g 48.31 § 1o.z4§ 4.34§ 444 | 7436 | 39,58§ 47.48§ 52.62{ 61.84 g |
{( 15 | 6.79§ 137 § -89.08 { 88.82 ; 12.75 ‘ -?2.26§ 87.85 ; -83.44g‘ 103.36 4 bl 11|
| 25 8404|1503 17383 | 17319 | -126.33 [.23208 | 8024 | -28079 | 8358 | |
0 |-8093 | 1523 é 178.42 f 7826 1 12148 z 87.74 Ji .233.07 )[ 9277 | 28174 i, ﬁl
{15 894 144 8936 8922, 1303 | 8848 -7225) 30413 8338 | bl tt1 |
3 | 4550 967 _ 03t | 018 2007 | 4123 4079 | 5419 5368 | |
0 | 4550 867 | § 031 018 7007 f 4123 | 4079 | 5419, 5368 j |
|15 | assj. 132 8875 | 8886 . 1238 | -72175 8768 | 8336 | 10312 | bk i3 (
{3 18160 1547 |-177.80 | 177.90 12278 |-23354 | 8659 | 28221 9127 | |
{ 0 (343054 E 45.20 { 17751 | 178,12 2007 5 87.28 i 23279 | 9278 g 28117 | ?x
i 15 | 915 146( 8368 | -83.91_ 1331 | 8805| -7178| 10364 | 8283 | bik.K1 |
| 3 | 4553 ge8tl 016 o028 7012 | 4083 | a124| 5373 |  sa21 | |
L o f 4553 | 063 -016?, 029 | 1012 | 40.33{ 41.24f sa73| | sapt | f
s [ 841 | 132 -80.00 | 8950 | 1221 | 7253 | 8812 | 8378 10364 b |
3 [0 | 4548 {17784 | 17871 | 42318 |-23387 | 87.00 | 26260 S| ‘
Lo | 8228 f-1545 |17365 | 17496 | x4 | 8223 g 23152 g 8620 27983 | |
%’ 125 3 952 | 1.60]{ 8852£ 8913 1 13.99 % 88.24$ -T1.64$ 103.95€ ~82.574§ Bik. f.1 ;
{25 $ 4801 ) 10 1{ 38, 329 73.96 { 46.26€ 40.25 | 6040 ( 5339 $ |
:L 0 | 4501 | 022, 338 g :3.29 | 7396 | 4626 | 40.25 { 60.40% 5339 | ]l
L 15 g 13.01 ]{ -81.75 E 8254 19.21 % 5137{3 55.995 -70475f 101.74 W] bl .1 |
| 3 |.7531)-14.15].166.89 ) 168.37 | 11302 j217.98 | 8376 ] .263.22 88.80 J
0 | 3158 | 451 | 24364 24640 | 4510 | 19086 | 25026 | 21983 | -20481 K
15 | 881| 073| 218, 234 11.73 597| 1003| 742 1246 | blk It 2
3 15221 208 124800 | 25116 2150 23680 | 21235 | 27768 | 24643 ? !
0_| 4802} 1411 | 20641 | -20428 8019 | 14255 | 20706 | 15742 | 27380 | !
| 896 251 | 108.72% 10754; 1476 | 10591 | -8873 ) 12514 -101.94 jJ bik. 1.2
| 3427 | 1069 | 1103 1081 5822 | 4077| 21121 5430 3137 | |
| 3427 | 1089 | 11.03 | -1081 | 82 | w77| 2112| s430|  mar | |
f 774| 279 8666 @ | 1265 | 7103 | 8431 8142 | 0980 | bk K2 {
| -50.44 | 1455 |.18435 182675 8381 |-21131 | 11900 | 25570 | 12967 | |
i»ze.n 540 | 266.49 | -2645%6 | 3998 | 21634 | 26160 2899 | 30880 |
| 230 -053 oszi 231 | 15| 263 168 | 289 | b2
| 2261 {—26755 26580 | 3288 |-28115 | 21887 | 30693 | 253.0 f
| 7511 -1410( 17455 | -173.73 f 41260 | 8949 | 22096 | 0553 | 27047 f
| 1311] 26| 85 f 8512 | 1934 | 8882 | 6481 | 10504 | 7418 | b k2
| 02| 1017 ] 240 as0 | 7290 | 4016 | 4636 | 5326 | 6050
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Lanjutan Tabel 4.14.a Momen Rencana Balok Portal As A-D (K=1)

] 1 '( ! i

* - 0.9{MD+ME) | 1.05(MD+0.6ML + ME} |

| | Jarak | MD j ML ,MGEMPA(kNm) 1.2MD + 1.6ML | { b 105 )

| ELM . j g e e ARNM) O (KNm) 0 KET
Co(my | (KNm) { (KNm) | T (K\m} : :

a i | KIRI KANAN KIRI ;KANAN . KIRI KANAN |

; ) i | : : T

; | 0. 4802 1047 | 340 ¢ 3.50 7390 | 4016 . 4636 . 5326 6050 |

j 70 15! g43 | 43 | 151 | .9p37 | | 9211 1373 7465 | 9138 | 8614 10757 | bik. 1t 2 j

i
[ I
| T

118135 | 18072

9334 |
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L0 4563 969 | 009 003 2026 | at14| 4109 5411 sapq | |

72 15{ 8.38 } 1.28 f-91L91 10| 1200 | 7438 | 80531 8597 | 10526 | bk h2

L3 | 8219 11558 f 48212 | 18218 1255 § 23788 | 9000 L 28734 9518 |

i ,,_04’ meb 1531 fgsx.gg  AB240. 121,47 1 90974 23689 | 9648 | 28601 N i
T3 | 15| 906 a1 ~9095 9115, 1315 | 9003 | 7387 10592, _.8529 1 bk .2 |
34564 670 goz| 010,  wxm | att0] 4147 5406 | sata | |
’ L;Mgi 45mf 970_{ 002; Q10| 7030 J‘F« wﬁL 4117 | 5406_L 54.14 ﬁl f
74 15 7«_8.;24_1&._?*&&%_91@; e 9006#«3@_.1%:, 0585 | bk 12 |
F { 3 ; -81.53 ﬁ -15.31 2) -181.84 ; 1%_1 -122 33 -23703 90 86 -286.18 J 96.47 f {
| [ .0]-8053 ;‘ 499 | 18037{ -18154 | 12061 #864 »23586#,_4975,391 28461 | ]
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| 6 15 1190 197 | 8643 | BLIS, 4743 | 6708 g 89.15 | _TT01 | 10525 ) bikR2 |
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i } }1-25.74}{ -3.26 | 241.89 | -244. 37} —36%_}{ 19454 | 24310 | ? 224&4 28567 | j j
I 77 _175| 925 085) -253| o267 1246 | @Jhan 759 1305 | bk 2 |
L | 350-2017| 308 | 24695 | 24070 | 2912 | 24041 | 20658 |
J { —4863_£;1424 177.71 | -175.40 | ; _ 8114 mLJ -201.63 [ 12656 | -244.21 ‘
78 i 15_4 87oﬁh24@;{_9;3._5@J iz_gzj_h 14.37 ~Ls;zm‘ -75.21 }‘ msszj 8620 | o 1t3 f
L | 3343 10730 041 013 325 | |

| | 34 73 o 43| 5840 | 393 | 27 |_sar2 |
| 00343 10734 0m | 913 ssa_ B3| 271 s 721 F
79| 15| 819 24 { 474 | _T401 13.69 -sg,gof 7398 | 633 | &7s3 | b K3 f
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1
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v , . T z ;
i Jarak | ‘ MD ML \ M.GEMPA a\\m)szDnsMLy 09‘M0+ME) ; 1.05(MD-+0.6ML + ME) f f
ELM j ] o (KNm) | (KNm) | KET |
@ (KN | (m.m)f (Khmy | '[ i i ; ;
; [ KIRI KANAN |_KIRI | KANAN | KIRI | KANAN | ‘
0 4565] 971 006 006 70.32 Mia| 4114 5411 | stz | |
| 86 15| 876 145 77.00 | 77.45 1286 £1.41 77.59( -70.72 9145 | bk 13 |
3| 8144 | 1522 | 15406 | 15484 12208 [21194| 6606 | 25686 | 6748 | f
017942 |-1462 | 15463 | 15584 | 11834 6795 | 21146 | 7007 | 25592 |
87 15| 1141| 202 7819 | -7875 1655 8036 | -6088| 9503| 6975 | bkt3 |
3] 4802 10221 1750 168 73.97 4479 | 4173 | sg69 5512 | |
4] { ‘70.22 1.75 i -1.66 73.97 4479 41.73 58.69 55.12 \ )
88 15 ﬁ 11 184 | 7469 | 7543 1667 | s693| 7819 6526 9237 ) bhR3 |
3{.7845 -14.98{ 45113 | 15253 21811 |-20663 6686 | 25050 6834 | j
{ 0 l2288 |25 i 193474 19601 | 3130 ! 15371 19683 | 7772 | 23124 |
| 8 . 175, 927 086 |.-282. 297, 1250 ﬁ 5811 1101 | 732 | 1339 | bk K3 |
{ __{ 35/.2319| -377 J 199.10 | 20185 (  -3385 [-20006 | 160,88 | -205.78. 18532 | |
!7 [ o ;,so_,osj 1477 § 113.89 { 11386 | 8365 SY s7.49 | 14749 ? 57.76 5 -181,37 ﬁ‘ 2
{90 | 15 771( 210 é 5905 | 5804 ) 1261 ﬁ 60.08 %} 46.20 f 71.42? 5257 | bl ta {
| [ 337 1084] 422] a2 5739 | 3419 2659 | 4653 | 3767 a' J
i o J 3377 ; 10.54 (: 422 422 ] 57.39 g 34.19 ) 2659 | 4653 } 3767 { ,
st . 15 700 240 | 5062 | 5060 | 1343 3837 | s273| 4325| _esca | bk it4
; 34945 1417 |10545 | 10543 8207 |13941 | 5036 | 7158 4984 | J
| 03107 ' 672 ‘ 12413 | -124.48 -48.03 }5 83.76 13999 | 9348 16755 \‘ ﬁ
b2 . 15 251 0270 002 001 258 | 224 226 2.44[ 247 | bk.n4 }
| 311725 226 42418 | 12450  2apo |-12707 9654 | 14990 41120 | |
07676 |-1438 | 10367 | 10361 | 11542 | 2422 | 46233 | 1920 | doBas | {
J % | _15] 1239} 2.16i St | 6137 | 18.32 f 5742 | -35.082 6835 | 3957 i bik. 14 |
] [ 3( 48231025 086 Q87 | 7428 | 4263 | 4419 | 5620  s8o1 | |
0l .a4823 | 1025| 086 o087 7428 | 4263 | a4413| 620  sso1 | ;
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| ol 566! 90| 014! 014 70.28 821 | 4097 sars) sssi_; }
9 15| 8es| 144 5025 5025 | 1293 | 3726 | sat0| 4256| 6206 | bk it |
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Lo | 7800 | -1424 | 10388 | 10387 | 11638 2529 16368 | 1820 | -ieas3 | |
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>* ‘ | ! ‘w 0.9({MD + ME) i 1.05{MD+0.6ML + ME) I
ELM[ Jarak | MO | ML tMGEMPA (kNm)r{ 1.2MD + 1.6ML | - - ] -
o ? (i E (K | R kanan | KIRL | KANAN | KIRL | KANAN |
| | o 1 2852 | 875 l se72 | 6101 4822 | 2808| 8057 \ 2725 | o951 |
102 3 | 1876 | 579 | 059 095 377 | 1741] 1603| 2396| 2235 | bik.nok !
| 63225 1006 5855 | sat1| 5478 | ST | 2418 & 40167 | 2187 | !
‘[ l._Q f 2569 | 779 | 4782 | 4805 _..4330 r 19.92 I 6637 | 1832 | 8234 | ;
(103 15 [ 196 | 1.34 0581 060 451 | 125| 231] 2300 354 | binok )
! | 3] 261 036 4897 4926 371 172 4669 | -48.45 | 5469 |
| | 0|-4992|-1069, 6326 6320, 7700 | 1201|0180 | 727 2550 |
J 104 i 342533, 506, 030 029 | 3849 2306 s 2254 ; 3000 | 2948 { bik. nok |
§ 6 | 4720 | 957, 6267 | 6262 7185 | -96886 | 1388 | -121.39 % 10.16 ;
! \ 0| 4618 k -840 i 5523 | 5523 045 814%‘ 9127 € 358 1240 | |
[105 3 {259, s22d 012 Loft I | 39.88 | 2256 *, 277 2981 9 2086 | bl nok |
j i 6] 5122 | -1053 | 5546 | 5546 ] 7832 | 9602 ] 381 | -118.66 219 ‘,
| | 0 -s078 j 41.01 | 5555 ,: 55,54 f -78.56 ]} 430 ;f 0560 | 4w é 41857 ;:
106 3l 2512 5281 004 905 ] 3858 __| 22.64% 2256 | 2074 2965 | bik nok |
6 46,771 881 | 5547 | 5545 7022 | 9201 | 781 | -112.90 | 357 | ‘
E 0] 4504 | 0014 60.06 ) 6006 | -68.46 | 13.521 9458 | 1040 I 41603 | ‘
107 | 3,2516 | 4% x 028 029 38.06 5 239 291 292 [ 208 | bik. nok
! 6 1( 5243 g-u_ss 6062 | 6064 l 8136 1-101.74 f 7.39 $ 12696 | 1.36 ?
f 0| 032 | 050 4208 4121 | 0.42 i 3789 | 3738 | 447 | 4329 | |
108 | 175 | 684| 211 -168| 130 1158 | 465! 733 ? 675.| 988 | blk. nok |
| 35 f-nia | 432 s aast | -27.60 | 5641 | 2692 | 6853 f 2519 i i
{ Q E 956 | 288 ; 2417|2304 | 1560 | 1315 2834 | 137i | asse i
19| 15| 003 019, 52 507 034 | 473| 453 564 517 | bkatep]
| 31000 85| 4374 I 1201 | 3696 | 2044 t) 548 | 3092 | 4197 | ?
'k 0 f 64,85 § -23.37 f 3774 > 3732 i 41520 | 2440 |_-91.94 ( 4318 f 2199 |
110 ! 1.5 % 952 | 394 ; 19.45 1 -19.22 s{ 17.74 g 26.08 § 872 i 32.91 f -7.69 ;:btk. axap,:
| I3l es27 { 19.44 { 117 g 112 ;{ 8743__ | 5080 f 4874 7151 g 6911 | {
S; o sszr i 1944 197 | 142 97.43 ? 50.80 é as1s| TIST {6911 % ,
HERENRT- | 1050 | 358 L7z, 1698 | 1844 | 568 | zas1| 460 3120 | bik. atap |
|3 é 62,72 } 2400 9540 | 3508 | #1381 | 8830 | oe87 | 11820 } 4420 | f
z; 0| -4375 ‘—17.96(5 26.77 :; —26.70% 81.23 1} 1528 | 6340 2044 | 8525 !
112 3, 1742 733 4).37@ 0.42 3263 | 1535) 1606) 2252 2335 | bk atap§
63580 | 1464 | -27.50 | 2754 6649 65706 | 751 | 7579 | 1799 | |
03674 | -1526 | 27.39.| -27.65 68,50 841 | 5705|1943 77> ;
13| 3| 1802 7281 040 034 3326 | 1658 | 1591 2392 | 2314 | bk atap |
| 641701744 | 2650 | 2096 |71 | 147 | 1327 8270 2647 ?
4 | 0| ssss { 2529 E 3369 ! 45 10714 | 1968 | 8100 | 3889 | 11044 | E
5| o54| 354 1567 -1617{ 770 | 2287 | sa7| met| 473 bk atap |
3| 4602 | 2055 | 196 | 211 8811 | 3966 | 4331 | 5922|  634g | |
% 0 4602 | 2055{ a6 211 8511 | 3066 | 4331 | 59.22{ 6345 | ?
15| 15| 1098 557 1978 | 2030 | 208 | 79| 2823 573| 3644 | bik atapi
[ 3 : 5269 | -21.23 { -37.60 i 38.67 f 9720 | 8128 41262 [ 10818 f 2810 f |
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Eim Jarak VDB VLB VEB V6.8 MXAPB | MKAP.B VUB= 0.7(MKAP,.B + M'KAP.B ) Vub VUB maks KET
(my L (KN) 1 (KNY | KNy Lk An+1,05VeB _ (KN) | terpakai (KN)
0] 481711378 6297 | 61.96 | 450.96 | 28425 11116 102,33 32952
se | 15| o707 816 | 6297 3523 | 459.96 | 28425 8309 74.26 301.46 ik 1.1
3] 596 253, 6297 85045096 28425 5502 [ 4619 27339 (
0} 749 | 289 | 6297 | 10.39 | 459.96 | 284.25 57.01 f 4818 27538 |
55| _15{ 2860 852 { 6297 3712 | 45096 | 284.25 85.08 f 76.25 303.44 {btk.fﬂ
3i 4970 | 1414 | 6297 | 6385 | 459.96 | 284.25 11314 f 104.31 33151 {
of 34,69 5‘97( 176.04 40.67j75_9.96 284A25i 88.80 { 79.97 782,06 {
56 15; 085 | 035! 17604 | 1.20 | 459.96 284.25g 47.36 { 38.53 740.62 ![b*k-fﬁ
3f 3639 | 528 176.04! 4167 | 459.96 284.25: 89.85 I 81.02 78311 ]
0| 75907 | 1358 | 5625! 8955 | 459.96 | 28425 | 140,42 { 931201 33028 |
ST | 45| 4043 | 795 5625 4838 45996 | 28425 96.90 ? 88,07 287.05 }blk.tﬂ
3. 488 | 2330 5625 7214509628426 5367 ) 4484 24382 |
0{_ 857} 310{ 5625 1167 {45996 264.25 58.36 4953 248 51
58 15{ 4412 | 673 5625 | 5264 | 4596 | 28425 101.58 92.75 291.74 bik. 1.1
3| 7966 14.35 | /5625 | 9401 | 459.96 | 284.25 144.81 135.98 334,96
0} 7769 | 1392 | 15936 | 91.61 | 459.96 | 284.25 142.29 133.46 34550
56 | 15 4294 ) 830 5936 ) 5044 | 450.96 | 28405 99,07 9024 30027 blic .1
3| 660 267 5336 92845996 | 28425 5584 47.01 259.05
04 68 | 275| 5936| 961 |45996 | 284.25 56.19 47.36 259.40
60 | 15| 4240 | 838 ] 5936 | 5078 | 459.96 | 284.25 99.42 90,59 30262 bik. It.1
3 7794 | 1400 | /5036 | 9194 | 459.96 | 284.25 14264 133,81 34585
0| 7757 | 1392 | 5947 | 9148 | 45096 | 284.25 142,16 133.33 34584
61 151 4202 | 829 | (5947 | 5032 | 45996 | 28425 98.93 90.10 30261 blk. 11
3| 648 | 267 | 5947 ( 915 | 459.96 | 28425 5571 4688 259.38
0| _697( 276| 5947 | 073 {45096 | 28425 56.32 47.49 260.00
62| 15| 4252 839 @9.47 50.90 | 459.96 | 28425 9955 90.72 303.23 bik. ft.1
3| 7806 | 1401 | 5347 | 9207 | 459.96 | 284.25 14277 13394 346.45
0| 7897 | 1418 | 57.22 | 93.15 | 459.96 | 284,25 14391 135,08 338.14
63| 15| 4343| 856 | 5722} 51.99 | 450.96 | 28425 100,69 91.86 204,92 bik. 1.1
3] 789} 293! 57221 1082 | 45096 | 28405 57.46 4863 251 .69
0} S557{ 250| 5722| 80645096 28425 5457 4574 24880
64 | 151 4111 ( 812 5722 4923 | 459,96 | 28425 97.79 88.96 29202 bik. 1.1
31{ 7665 1375 | 6722 | 90.40 | 459.96 | 284.25 141,02 13219 33525
Of{ 4148 529 { t4219 | 46.77 | 459.96 | 26425 85.21 86.38 646.29
65| 15| 467 06914219 537 | 45996 | 28425 51.74 42.91 50282 | bk i1
3] 3213] 390} 14219 | 36.03 | 459.96 | 2845 83.94 7511 635.02
01 4853{ 1389 | 6449 | 6242 {61058 { 42637 120718 117.48 336,41
66 15{ 2743 { 827 | 6449 | 3569 | 610.58 { 42637 101.71 8941 308.34 bl #.2
31 632! 264! 6449 896 {61058 42637 7365 61.35 28027
0] 713] 279| e449] 992 !61053] 47637 7465 62.35 281.28
67 | 15| 2824 B4y | p449) 366561058 | 40637 10272 90.42 30934 | bk 12
3) 4934 1404 | 6449 | 6338 | 610.58 ) 426.37 130.78 118.48 337.41
0] 3671 623 ] 17679 ] 4294 | 610.58 | 42637 10932 g7.02 78758
66 | 15! 117 060 ] 17679] 177 |61058| 42637 66.10 53.80 744,36 blkc t.2
3 34338 ) 502 | 17678 | 39.40 | 61058 | 42637 105,60 93.30 783.86
0] 7659 | 1372 | 5908 | 9030 | 610.58 | 426.37 159.05 14675 34293
69| 15] 4104 800 | 59081 4013 |61058 | 426.37 11583 10353 289.71 bik. 12
3| ss50| 247| s008{ 797 61058 42637 72.60 60.30 256.48




Lanjutan Tabel 4.14.b Gaya Geser Rencana Balok Portal As.A-D (K=1)

E)mf[ Jarak ] Vo.8 vie VeB VG.B ]MKAP,B MHAP B VuB= 0,7(MKAP.8 + M'KAP.B ) Vub VUB maks KET
L(m | (KN} | (KN) | (KN) | (KN) Ant105VGEe _ (KN) | terpakai (KN)
l 0 796 ) 296 | 59.08] 1092 | 610.58 | 426.37 75.70 63.40 259 58
70{ 15 ) 4350 ; 859 | 5908 | 5209 | 610.58 | 426.37 118.93 106.63 30281 blk. 2
{ 31 7904 § 1421 | 50081 93.25 610.58;426,37 162.16 14985 346 03
of 77.48 13.88{ 60.72 | 91.36 | 610.58 426.372 160.16, 147.86 350.95
! 1.si 41.94 e.zsi 60.72 | 50.19 { 610.58 | 426.37 11694 104.64 307.72 bik. .2
3f 639 | 263 | 6072! 902 | 61058 | 42637 73.71 [ 61.41f 264.50ﬁl
L of 7061 280! 6072 | 9386 |610.58 | 426.37 74.59 { 62.29 26537 f
72£ rs,f 4260 | 842 | 6072 | 5103 | 610.58 | 426.37 117.81 { 105.51 308.60 blk. 1t.2
f 3f 7815 | 1405 | 6072 92.20‘61058‘42637{ 161.04 f 148.74 351.82
i ol 7769} 1396 { 6083! 91.66 | 610.58 f 426.37£ 160.48 { 148.18 f 351.73 J
73 15| 4215 ! 834 | 6083 £ 50.49 610.58£ 42637 f 117.25 g 10495 | 30851 | bik .2
[ 3 | 661 l{ 2.71 f 6083 | 932 610.58$ 426.37g 74,02 61.72 26528
0l e85{ 271 6083{ 95661058 42637 7427 61.97 26553
74 1.5% 4238 { 834 ( 6083 { 50.73 | 61058 | 426.37 117.50 ms.zol 308.76 bik. .2
3| 7793 | 13.96 | 6083 | 6190 | 610.58 | 426.37 160.73 148 43 351.99
jz 0 7834 | 14.02 { 5971 | 9235 | 610.58 | 426.37 161,21 148.91 347.75
75( 1.5} 4280 839} 5971 | 5119 | 610.58'} 426.37 117.98 105,68 304.52 bik. .2
3 725) 277 i 5971 | 10.02 | 610.58 | 426.37 7475 62.45 261.30
o 6204 266 | 5971 ) 88761058 ] 42637 7355 61.25 260.09
76 15] 4175) 828 ) 59711 5003 | 61058 | 42637 116.77 104.47 303,31 bik. 1t.2
3] 7729 ] 1381 § 5971 | 91.20 | 610.58 | 42637 160.00 147.70 34654
0| 3840 | 465 141.16 | 4305 | 61058 | 426.37 109,43 97.131 638,09
771178 1.5 | 005 | 14116 | 165 | 610.58 | 42637 65.96 53,66 594.62 bik. 1.2
351 3522 | 454 | 14116 | 3976 | 610.58 | 42637 _ 10598 9368 | 63463
0| 4877 | 1395 | 5543 | 6272 | 459.96 | 28425 111.95 10312 298,64
78 16| 2767 | 832 | 5543 | 3599 | 450,96 | 28425 83,89 75.06 270.57 bik. .3
3, 656 270 )| 5543 | 926 45996 28425 5582 46.99 24250
o 690 | 273 | 5543 | 963 |45996| 28425 56.21 4738 242.89
79 151 2800 | 836 | 5543 | 3636 | 450.96 | 28425 84.27 75.44 270.96 bik. it.3
3] 4911} 1398 | 5543 | 63.09 | Lisgs 28425 112.34 10351 299.02
O 3881 [ 674 14110 | 4556 | 459.96 | 284.25 93.94 85.11 640.46
80 1.5 327 | 112} 14110 | 430 | 459.96 | 284.25 50.71 41.88 597.24 bik. 1.3
31 3227 | 451} 14110 | 36.78 } 459.96 | 284.25 84.72 75.89 631,25
O 7686} 1377 | 5102 | 9063 | 459.96 | 28425 141.26 132.43 300.46
81 15 41321 815 | 5102 | 4946 | 45696 | 28425 98.04 89.21 266.23 bik. 1.3
3 STT | 252 { 5102{ 829 |45396( 28405 54.81 4598 22301
g 768 { 291 51021 1059 { 453.96 | 284.25 571.22 48.38 22542
82 15 43231 653 { 51.021{ 51,76 | 459.96 | 284.25 100.45 91.62 268.64 bl .3
3( 7877 1416 | 5100 | 5202 | 459.96 | 284.25 143.67 134.84 311.87
O 7741 | 1386 | 5143 | 9127 | 45996 | 28425 141,94 133.11 311,86
83 15) 4187 | 824 ) 5143 5011 } 459.96 ) 284,25 98.71 8988 268.63 bik. 1.3
3 633 261 ) 5143] 89445996 28425 55.49 46.66 225 41
0 713 ] 282 | 5143 ] 995 | 45996 28425 56.54 47.71 226.47
84 1.5 ] 4267 | 844 | 5143 | 5111 | 459.96 | 284,25 99.77 90.94 269.69 bik. It.3
31 7822 | 1407 | 5143 | 9228 | 45996 | 28425 143.00 13417 312.92
0] 777211399 | 5159 9171 | 45096 | 28425 142.40 133.57 312,99
85 15 ] 4218 | 837 | 5159 | 5055 | 45096 | 28425 99.17 9034 269.76 bik. £.3
3 6641 274 5150 93845996 28425 5595 47.12 22654
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Eim Jarak VDB VB VEB VG.B MaP8 | MKAPS VUB= 0,7(MKAP.8 + M'KAP.B ) Vup ‘ VUuB maks <ET
(m) ] (KN) | (KN) | (KN} | (KN) An+105VeR (KN | terpakai {KN)
I 0] 682] 269! 5153 ! 951 | 45096 | 284.25 56.08 47.25 226 67

86{ 151 42361 831 5150 | 5067 | 459.96 | 284.25 99.31 9048 269.90 bik. #.3
] 3| 77.91 | 1394 | 5159 | 91.84 | 459.96 | 284.25 14253 133.70 31312
f of 77.93 | 13.90 | 5139 | 91.83 { 450.96 | 284.25 142,52 13369 31228

87f 1.5{ 4238 | 828 | 5139 | 5066 | 45996 | 284.25 99.30 90 47 269.05 blk. it.3
f 3f 6.64 z,ssf 51.39 | 949 | 453.96 | 284.25 56.07 47.24 22582
f of 6.62 2.77f 51.39 | 939 | 459.96 | 284.25 55.96 4713 2571

88{ 1‘5{ 4216 | 8.40{ 51.39 | 50,56 | 459.96 | 284.25 99.19 f 90.36 268.94 1 owc s
3f 7770 | 1402 | 5139 | 9173 | 450,06 | 284,25 142.41 f 13358 31217
0 3666] 425 11370 { 4091 { 450,96 | 28425 89.05 8022 | 52051

63 ]ujsf 015 | 0354 113.70 | 049 | 459961 28425 46.62 37.79 478,07 ik #.3
3.5( 3695 494 | 11370 | 4189 | 45996 { 28425 9009 61.26 | 52154
O] 49.03 | 1406 | 3655 | 63.10 | 310.82 { 284.25 103.11 96.05 21975

8¢ 151 27931 844 3655 | 3637 {31082 284.25 7505 67.99 191,68 bik. it4
3({ 682 281{ 3655| 964 (310.82{ 284.25 4698 3992 163.62
0 663{ 261 ( 3655| 02531082} 268425 4657 39.51 163.21

91 1.5 27.74 8.24 36.55 { 35.98 { 31082 { 28425 74.64 67.58 191.28 bik. #.4
3 4884 | 13.86 3655 | 6271 | 310.82 | 28425 102.71 95.65 219.35
0] 4015 711 8299 | 4707 | 31082 | 28425 86.49 79.43 398.19

92 1.5 4.61 1.49 82.99 6.10 )} 310.82 | 284.25 43.27 36.21 354.97 bik. it.4
3, 3003 | 414 8299 | 3507 131082 28425 7368 6662 38538
0] 7720 | 1384 | 3483 | 91,04 | 31082 28425 132.45 125,39 241.87

93 16§ 4166 | 821 3483 | 4087 | 31082 | 284.25 89.23 8217 198.64 bik. 1.4
3. 6121 2853 3483| 871 |31082| 28425 46.00 38.94 155.41
0] 734! 2841 3483 | 1018 | 310.82 | 28425 47.55 40.49 156.96

94 1.5 4288 | 8474 3483 1| 51.35 | 310.82 | 28425 90.78 83,72 200.19 bik. {4
3| 7842 | 1400 | 3483 | 9251 [ 310.82 | 28425 134.00 12694 243 .41
01 7737 | 1387 [ 3354 | 91.24 [ 31082 | 284.25 132.66 12560 236.67

85 15| 4183 | 825| 3354 5007 {31082 | 28425 89.44 82.38 193.44 bik. it.4
3| 628| 262 3354 890 |31082] 28425 46.21 39.15 150.22
0] 717! 281 | 3354 | 9098 |31082| 28425 47.34 40.28 151.35

96 15] 4271 ) 8431 3354 | 51.15 | 310.82 | 28425 90.57 83.51 194,57 bik. 1.4
3] 7826 | 1408 | 3354 | 9232 {31082 | 98425 13379 126.73 237.80
0) 7777 1400 { 3359 | 9177 |310.82{ 28425 133,22 12616 237.45

a7 15( 42231 83T { 3359 | 5060 {31082 28425 8999 8293 19422 bik. it4
3{ 663 275 3359 { 943 {31082| 28425 4677 _ 3871 151.00
0 677 268 3359 | 945]31082] 28425 4679 39.73 151.01

98 1.5 4231 ! 831 3359 | 5062 | 31082} 28425 90.01 §2.95 194.24 blk. It.4
3] 77851 1393 | 3359 | 9179 |31082) 28425 133.24 126,18 23745
) 7758 13.80 | 3450 } 91.36 | 310.82 ) 28425 132,81 125.75 240.84

89 15 4204 818 | 3450 | 5021 | 31082 28425 89,58 8252 197.62 bik. t.4
3( 649 | 265 3450 | 904 |31082| 28425 4636 39.30 15439
O] 696| 288 | 3450 | 984131082 28425 47.19 40.13 155.23

100, 15 4251 ) 850 | 3450 | 51.01 | 31082 28425 90.42 83.36 198.45 bik tt 4
3] 78051 1413 | 3450 | 9218 | 31082 | 28495 13365 12650 24168
0l 3481} 375| 6528 | 38.56 |310.82] 28495 71.35 70.29 31465

101 175! 199 | 085 6528 | 284 131082} 28425 39.84 3278 27715 blk. tt.4
351 3860 | 644 6528 | 4424 | 31082 28425 83.32 76.26 32062
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Jarak Vo.B VLB VEB VGB %wap,a MxAPE VuB= 0,7(MKAP.B + M'KAP B ) Vub | VuB maks KET
my | O(KN) 3 (KN) | (KN) | okNy ) An+1,05VeB  (KN) | terpakai {KN)
0] 3214 991 2002 42.05]310.82 28425 81.01 73.95! 128.23

102 | 0621 022 2002 0.84[310.82 28425 3774 30.68{ 84.96 blk. nok
6 | 3338 | 1034 | 2002 | 4373 | 310.82 | 284.25 8277 7571 126.99
G| 2743 | 947 | 3244 | 3690 | 310.82 | 284.25 75.61 68,55 174.99

103! 15) 943! 270 3244 l 1215 | 31082 | 28425 4962 42.56; 149.00 | bik nok
j 3 857 | 403 | 3244 ] 1260 | 31082 | 28425 50.09 | 43.03} 149,47
0 49.71_| 1031 | 2097 ? 60.02 310821 28425 99.80 92,83I 151.10

104{ 3 045 | 0.19 | 2097 [ 0.64 | 310.82 | 284.25 3753 30.47f 88.74 !btk. Nok

4881 | 994 | 2097 fssjs 31082 | 28425 9855 {9149 14976 |
Q 48.42 9.94[ 18.45 | 5836 i310.82 284.25i 98.14 I 91.08T 13875 i

105 3 084 o.19i 1845 | 10331082 284.25{ 37.94 f 30.88 7856 Fb'k. Nok
6 50.10 | 1032 1845 | 60.42 f 310.82$ 284.25 100.30 f 9324 | 14092
0 4993 | 1049 | 1850 | 6042 fsm.azj 28425 100.30 83.24 141.14

1068} 3 067 037 | 1850 1.04§31o.s2i284.2s 37.95 30.89 7878 blk. Nok
| 6 4859 | 976 1850 | 5835 | 310.82 | 28425 9813 91,07 13896
g 0 4803 | 971 2012 | 5773 | 310.82 | 284.25 97.48 90.42 14511

a7 { 3 123 § 042 2012 165{31082( 28425 38.60 [ 3184 86,22 bik. Nok
| 6 5049 | 1054 | 2012 | 6104 | 31062 | 264.25 100.95 9369 146 56
a 1302 | 322{ 2429{ 1623 {31082 264.25 53.91 46.85 119.08

108] 175 483 139 2429% 621 | 31082 28425 43.38 3632 108.55 bik. Nok
35 [ 2268 | 5971 2429 | 2866 /31082 28425 86.95 59.89 132,12
a 15.94 578 { 1198 | 2172 { 31082 | 28425 59.67 52.61 73.13

108/ 15 3.15 209} 1198 | 524 |31082] 284.25 42.36 3530 55.82 bik. atap
3 2223 | 997 | 1198 3219 |310.82 | 28495 70.66 63.60 84.12
0 5912 | 2215 ] 4207 | 81.26 | 31082 | 28425 122,19 11513 136.00

110§ 15 | 4004 | 1427 | 1207 | 5431 | 31082 ] 28425 93.89 86.83 107.70___ |blk. Atap
3 2096 640 | 12,07 | 27.35 | 31082 | 284.25 6558 58.52 79.40
0 2025 | 664 1207 | 2689 | 31082 | 28425 65.09 58.03 78.91

111 15 | 3933 | 1451 ] 1207 ] 53.84 | 31082 | 28425 93.40 86.34 107.21 blk. Atap
3 5841 | 2239 | 1207 | 8080 | 310.82 | 28425 121.70 114.64 13551
0 3947 | 1630 9.04 | 5577 | 310.82 | 284,25 95 42 88.36 96.53

12| 3 1.31 055 904 | 186 (3108228425 3382 31.76 3992 [blk Atap
6 3685 | 1520 904 | 5205 | 310.82(284.25 9151 84.45 9262
0 3733 | 1539 9.10 | 52.72 | 31082 | 284.25 R 85.16 93.58

113} 3 083 | 036 910 | 1.19 {31082 28425 38.11 31.05 3947 {blk atap
6 3899 | 1611 9.10 | 5510 | 310.82 | 284.05 9472 87.66 96.08
0 5294 | 2316 | 1219 | 7610 | 31082 | 284.25 116.76 109.70 131.08

1141 15 | 3386 | 1528 | 1219 | 49.14 | 310.82 | 28425 8846 81.40 10278  |blk Atap
1478 | 7411 1219 | 2219 131082 28475 60.16 5310 7448
1382 | 605§ 1219 | 19.88 {31082 1 284.25 S1.73 SO67T 7205

15 15 { 3290 { 1393 { 1219 { 46.83 { 31082 { 284.25 86.03 7887 10035 (bl atap
3 5198 {2180 1219 { 7378 {31062 284.25 114.34 107.28 128.66
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. —
i ’ f f MKAPJ MKAP b ? MUk= 105 | |
iermf"'amk Mok MUK MR Moo Kiri fkanan S e 8 R 1<ma,k+mmwmm§ KET |
[ | (™ JKNm) | (KNm) (KN | (KNm) L KNm) | (KNm) et ey f J
{ 0 954 f 277 %-24234 { 22| 0 j 459.96 | 280.54 lf 101512 f ’
1 21'925\ 523 | 53| 7528 | 7429 | [as9.96 | 280.54 | 30890 | Koresmen |

( } 365 $-20.m ) 583 91.77‘2 -90.04‘2 s $459.96$ 28054 ? -405 31 ?
f Lo { 540 ] -192 { -290.32 { 267.57 ‘{45996 { 453,96 | 561.08 J 1199.26 | !
2 {1925 262 064l 4uos| 4ver | uso05 | 45096 ) 561.08 J 20868 | Ketasoen |
j 385 | 1083 a( 379} 191.76 |-189.63 459955459953 561,08 ; -781.31 ; J
L o | 900 | 181 | .287.91 28574 § 561.08 | 1omss ) j
3 J3925) 513 ) 105 5031 40997 | 45006 | 450.96 561.08 j 203.39 }Kﬂ*%"“‘r’)
385_]-1935 | 391 | 187.30 |.185.80 | 455.96 459.96] 561.08 i -804.79 ] i
0 | 009 | 025 |-27104 | 27035 | 45996 | 45096 | 561.08 I 1134.16 j ;
4 11925| DO7 ] 001} -5873 | 5859 | 450.96 459951 561.08 | 24617 W.KO'BQW";
- 13.85 143 | 027 | 15356 | 153,16 45996 | 450.98 561,08 i -641.83 ; j
o | 081 | 020 271.4D 272408}459.961459.96] 561.08 0 Sasres | ]
5 |15 | 019 | 005 | 5813 | 5825 | 45996 | 45096 | 561.08 | 24438 [Ko'aaw"]
i 385 | oa3 0.11 {11554 |-155.59 459.96L 561.08 | 65252 f |
o | o7 -0.20 {-270.34 | 272.30 | 455.96 | 459.96 561,08 | 114306 | %
6 [1925| 030 -008| -5845| 5882 459.962459496 561,08 f 246 53 Kol.Basmen |
385 | 003| 003 15344 |-15476 | 450.96 459.96 561.08 { -650.00 | |
|0 | 873 218 1-282,50 f 286.00 i45995 f 459,96 f 561.08 f 1189.11
7 |1925] 424 093] 5188 | sp42 {45008 450,96 | 561.08 fos 2560 | oreamnen |
385 | 1820 | 40117874 |.181.25 { 45008 | 45096 | 561.08 | T3 ‘ ;'
O_| 366, -055 17858 | 18130 | 45096 | © g 280.54 g 1540 | |
8 {1925 132 0.155 3494 | 3540 |45996{ 0© 280,54 % 15023 gmmf
385 | 629{ 085! 1068.71 {-110568 {45996{ @ __260.54 { _ 45695 { !
O_|2595] 768 (11268 |11196] 0 | 61058 372 .41 } 50553 ‘f !
9 1825, 084 027 114 698 O emss% 312.41 g 295 ; KOLLT ‘
385 {2427 { -714{ 11496 {11392 @ 610.56€ 37241 { -511.43 i :
Q {1545 ( 542 {-25082 | 24011 | 61058 | 61058 | 744,81 ! 1024.33 |
10 11925} 104 027! =345 34561058 sw.saj 744,81 ‘ 13.15 KOLLT !
385 1 1338 | 489 | 24401 | 24019 | 51058 | sw.ssL 74481 995.03 j
O /2650) 53724008 ) 24371 | 61058 | e1058 74481 3057.12 ] »
M l1e25) 031] o09] 295] 206 61058] 61058 744 81 1284 KoLiTa |
385 |-2508 | 519 ] 23000 |-237.79 | 61058 ] 61058 74481 -1031.45 i
0 | 198 | D44 )-19867 | 19829 | 61058 | 61058 744,81 830.26 |
12 11925] -026) -005] -112] 113 |61058) 61058 744.81 440 KoLLTA J
385 | 146] 034 10643 |-19604 | 61058 | 610.58 | 74481 -821.46 ]
0_| 072 016 |-20018 | 20042 | 61058 | 61058 | 744 81 84086 §
13 (1925( 002 | 000| -154{ 15261058 {61058 744 81 6.37 j KOLLT+ ’
385 | 0671 016 | 197.10 {-197.38 | 61058 | 61058 74481 -828.12 |

0 024 { 000 [-19805 | 198.90 | 610.58 | 61058 744.81 83564

14 11925| 018 | 005 -1.181 1146105861058 744,81 503 KDLW’
385 | 015| 010 | 19568 |-196.63 | 610.58 | 610.58 744,81 82558 | !
D }-2553 | 564 }-231.79 | 23362 | 610.58 sw.sai 74481 948 46 j J
15 11925] 010] D01 | -289| 28561058 ] B1058 | 744,81 g 1184 | worun
385 | 263 | 562 | 226,00 {-227.92 | 61058 | 61058 | 744,81 | ooa78 | J

0 §{ 8931 -1.23 {-139.29 | 14058 {61058 | © 372.41 ST9.77 !
16 11051 026! o8} -212 2.07 | 61058 0 372.41 5.06 KOLATA f

385 | 944 | 130 13506 |-13644 | 61058 o 37241 -561.65
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S I s ? MraP b | MKAR b I j MU= 105
{Elm Jarak | Mot Mok e Meea Kiri kanan | "¢ S e et "“ Ml bii j(MD.hMLk—: 4K ME K KET
)y {(KNm) { (KNm) | (KNm) | (KNm) knmt | (KN Rt T { Ktir |
| ’ 0 123.75 ss?f -91.455 90.36% 0 {459A96f 260 54 f 411.77 §
117 1925f»0.21 006 | 1058 {—10,58 ‘ 1459,95{ 280,54 f 4512 ; KoLtz ‘
f 385 !-24.15 7.10 fnz.m 1-111.71 { 45996{ 280,54 { -502.02 f
J ;fo {-mgsf -426 | -206.82 205_03;45996f45996{ 561.08 f 84515 f J
18 ygzsf-o,oz gom 744 | 742 345995 4*5995J 561.08 { 3118 j KoL (T2
f 385 {1091 | 428 {22170 {21987 | 45996{45996] 561.08 g 907 51 i ,
| g ! 26.53 ) 5.31 f\ -203.02 | 201.74 E45996 f 458 .96 561.08 f 880.74 f: f
I 18 !1.9253 -0.38E 407% 742! .74z (45996{45996! 561.08 é -31.62 | xciir2
L }3.85 1-27,29 5 217.86_|-216.57 | 459.96 | 459.96 561,08 é -943.98 g ;
IL o] } 0.84 017 j -167.22 { 166.82 1145996 } 459.96 561.08 J £99.59 é J
20 |1905] opo| ooy 925 | 924 ) 45095 | 450.95 561.08 3681 | Kouire
3.85 0.84 0.18.] 18572 5 18531 | 45096 | 450 86 561.08 77721 % )
0§ -071] -0.11 )-166.91 [ 167.21 | 459.96 | 455.96 561.08 701.40 } ]
21 [1905] 002 | 000 i -9.07 | 459.96 | 459.96 561.08 -38.13 l KoLLT2 ’
385 ] 0681 011 { 185.08 i -185.35 | 45096 | 45096 561.08 | 777 .66 T
0O | -085] 023 hss 53 1 167.50 I45995 458,96 561.08 f 702.36 3 ]
| 22 jmgzs 001 | oo2 916] 914 45996 45096 561.08 | 3838 ] KOLLT2
f 385 | D84 i i 184,84 i 18578 | 45096 459 96 561.08 i 77912 f !
f 0 (2632 | -580 i -191.25 i 18317 itzsggs 459.96i 561.08 I 77757 ( )
23 |1925{ 031 o.oef 769.( -768 | 45096 | 45096 561.08 i -31.83 i KOLLT2 '
385 | 2693 | 595 | 20663 |-20852 | 459.96 | 459.96 561.08 -841.24 f |
f 0_|-1073 | -165 {-111.89 f 113.27 f459.96{ 0 280,54 462.69 j
| 24 [1025] 021 0.06 4A74f 472 f459.96f 0 f 280.54 ; -19.52 f KOLLT2
‘ 385 | 1144 | 1811 12137 112270 459.96! D f 28054 { 501,74 |
O {24471 714 -Bs.mf 83689 | © <3104323 189,58 { 300.70 f
2 1.9254 060} 023f 2432 | 2339 0 {31082 189.58 9736 $ KoLLTS
385 (-2327 | 669 | 11374 {11047 { 0 {31062 189,58 -495 a1 {
000 | 381 }-150.09 | 14B.3D | 310,82 | 31082 | 37915 509.33 ‘}
26 (1925( 056 | 013 1424 | -13.85 | 310.82 | 31082 37915 f -58.90 | woLers
385 | 79T 356 | 17843 {-176.01 { 310.82 { 310,62 37915 i -721.13 2
Q {2862 566 (-147.36 { 146.22 { 31062 { 31082 37815 J 650.33 3
27 11825 Q00| 004 1475 -1445 | 31082 310.82) 379.15 ! -60.73 XOL LT3
385 |-0862 | 594 | 17686 1-17513 | 31082 | 31082 379.15 j -771.80
0 | 084 017 {92484 | 10451 | 31082 | 31080 37915 ] 52009
28 13.925] 003! 004 1785) 1773 | 310.82 | 310.82 37915 -74.37 | xoLits
385 )] 069 025]| 16055 |-150.96 | 310.82 | 31082 379.15 67083
0 | -084] 014 }-123.42 | 12378 | 31082 | 31082 37915 | 516,84
29 [1925] 001 ]| 001 1744 -17.54 | 310.82 | 31082 379.15 7364 KoL LT3
385 o.as' 0.16 | 158.30 |-158.85 | 310.82 | 310.82 37815 -666.12
0 | 148 -034 |-123.85 | 12490 | 310.82 | 310.82 379.15 52267 .
30 |19251 002! 004! 1759 | -17.93 | 310.82 | 310.82 379.15 -75.31 KoLLT3
385 | 151 025 15303 {-160.75 | 310.82 | 31082 37915 $7329
0 |-28841|-648 {-137.97 i 140.02 | 31082 | 31082 37915 551.00
31 {1925] 018 010{ 1491 | -1543 { 310.82 | 31082 37915 -64.50 KOL LT3
385 | 2620 | 668 | 167.79 |-170.88 | 310.82 | 310.82 379.15 -680.02
O |-1205|-196 | -77.73| 7925 |31082] o 189.58 318.13
3211925 011} -006] 1007 | 1048 |31082] 189.58 -44.21 KOLLT3
385 | 1083 1831 O7.87 |-10021 |31082] O 189.58 -406.55
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(K=1)

MKAP b I MKAP 1 i

MUlk= 108

| .
é em | t Mar ) Mok I Mo | Mea K| kanan | MRS RS v e e sk g i KET
i | (O | Gum) | Gimy | ) e | g | e Kt |
f JL 0 f26.74f 8.09 i 015{ 340 0 i310,82 16956 i 5083 |
f 33 f 1.34 {-0.89 |03 f 2979 f»za.ao [ 0 f31o,82 188.58 f -122.26 f KoLt
i | 268 {-28‘52 f 875 Ls_gg { -61.01 f | 31082 189,58 { -295 35 | J
f fi 0 1-10,42 | 390 | 5100 s3m iawoszfamazf 37915 { 211.34 { f
| 34 {128 {4 a5 | o6 i 1935 ! 1940 | 31082 | 31082 | 37915 | ey | e |
{ { 268 | 753 f 253 | 8978 | 9270 | 31082 | 31082 | 37915 ! 37878 J |
{ % g g 3091 | 619 g -50.99 ? 52.96 fsm 82 } 310,623 37915 4 261.47 9
{35 | 134 | <08 3 123 | 1855 3 -18.55 ’ 310.62 2 51062 | 379.15 | 7233 J KOLLY 4
! 288 3~22.76} -3.73 5 88.10} -50.07 | 310682 | 31062 379.15 j 406,12 J
| ) } 0.15 } 217 ; 45.24} 4581 }310.82}310.82) 37915 ﬁ 19273 ;f
; 36 | 334 ) 136 ) 030 2187 | 2188 310.82§310.82 37915 E 9372 g’ KOLLT 4
268 | 287 | 094)] 8B9B| -BYSE | 310.82 | 310.82 379.15 -380.16 i
O _|-065)-004 | -4342 | 4289 ) 31082 ) 31082 379.15 -183.07 f 1
37 | 134 ] 032! D15 2213 | -2215 | 31082 | 31082 379.15 93.46 I, KOLLT 4
iz.sa 129 ] 034 ] 8769 ) -87.19 | 31082 | 310.82 37915 369.90 (
l 0 ‘ 176 i 074 | -4548 f 4376 | 31082 31032‘ 379.15 ] 19365 §
38 { 134 | 1866 0.791 2187{ -21.88 | 310.82 | 31082 37915 { 94 .41 | kauta
i 268 | 508 i 2.3'2? 89.22 f 8751 i310.82 31082 379.15 38248 ?
( o {3046 i 669 | -4765 i 4429 fsmsz { 31082 37815 23913 ;
39 f 1.34 -3.92; -1.33 2002? -19.98 | 310.82 f 31082 | 379.15 7855 § KOLLT4
i f 268 | 2261 | 402! 8768 i -84.25 | 31082 f 310.82{ 379.15 396.22 f |
{ 0 11481 |.-208 f ~1B.71f 16.22 310.62f 0 f 189.58 -97.35 | J
4D { 134 | 116 0,57{ 13_37‘ -13.80 awo.azf D ; 189.58 { 58.07 f ®oLLT s J
{ 268 | 17.23 1 432 4544; -43 B1 f:ﬂgg ; 18958 { 21350 {
{ 0 | 087 | 026 -1658{ 14.461 e 310482! 188.58 f -68.33 ’
# | 19 | 430 16| 380 4| o | 31082 189.58 | 02 | *ouurs
22 | 9856} 28581 2417 | o3p4] D |38 18958 f 88.76 f
D }2077 | 732 | 2413 2238 | 31082 { 310.82 37915 ! 62.4D J
42| 11 | -804| 3601 1366 | 1397 {31082 | 31082 379,15 Z 4515 13 KoL LT4
22 {-4585 {1452 | 5145 5022 { 310.62 { 31082 379.15 152.71 I
o | -369 {-1.12 { -geet | 2825 {31062 | 31082 S78.15 12668
43 | 1.1 754 { 251 1663 | -16.74 { 310.82 | 310.82 378.15 80.39 KGL 174
22 11897 ! 613 6217 | 5177 |310.82 | 31082 37915 287.47
| 0 ! 085 | 082 | 2333 2381 3108231082 37915 9625 }
44 | 1.4 000) 030} 9578 ) -1589 j 310.82 | 310.82 3749.15 66.38 KOLLT.4
22 | -0B5! 062 ) 5489 | -5519 | 31082 | 310.62 375.15 228.02
0 335 | 253 | 2632 ] 2800 | 310.82 ] 31082 379.15 -104.36 j
4 | 11 | 5251 266 ] 1699 | -16.70 | 310.82 | 31082 379.15 63.03 }I KOLLTA
22 j-1385] 785| 6020 61.41 | 31082 | 31082 37915 230.41 1
O |-2040 | .801 | -1502 | 17.60 | 310.82 310.32‘ 379.15 -102.48 i
46 | 11 11160 | 6611 1128 -1053 | 31082 310.82§ 37915 i £6.53 | wotira
el 22 | 5269 | 2123 | 3760 | 3867 310.8_2_J 310.82i 37815 i 23554 i
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i Jarak | VDK | vik | vek | ME : MU | e { VK= %
Elm ’ ’ ’ bawan | ates | (MUkasMUKDY . 3,05(VDk+ VL k& 473 VE k) KET
L | oow | oo | oo e ; j f
| J: ; { | (KN i (K () ! K ! |
{ 0 768 % 2.24 86.78 | 459.96 ( 459.96} 30161 ] 37489 %
; t {1o25{ 768 | 224! e678 | 45996 | 459.96! 301.61 ! 374.69 | HotBasmen
| 365 | 768 | 224 s678 | 45006 ?45995} 30161 J 374,88 J
o | 417 1.48 j 125.21 | 459.56 (45995 ’ 301.61 j 531.83 %
] 2 1.925 [ 417 148 é 125.21 | 450.56 z 459951 301.81 } 531.83 ); Kol Bastmen
385 437 1.48 | 12521 | 450086 ; | 455,96 301.81 J 531.83 i |
; ¢] 7.39 1.49 | 12343 | 459.96 | 45996 } 301.61 ] 927.72 S j
3 (1925] 739} 149! 12343} 45008 1459961 301.61 | 527.72 | o men
{ | 385 | 730 | 140 | 12343 | 45006 | 45996§ 301 61 | 50772 |
L o | o055 018! 11020 | 45096 fas0ce 301.61 | 45393 E
a [1925| 085 | 013 1102 | 4508 Lazo06 | 301 61 i 463,93 | o1 sosmen
| 385 | 055! 01311020 | 45998 L5996 | 30161 { 463,93 i
i L o | 03| 008 11079 | 459.96 | 450.96 | 30161 f 465.74 f J
i 5 |1925] 032| 00811070 {45996 | 450,96 | 301 61 f 465,74 meBawwn
f 385 | 032 008 f 11079 f f %6 | 301.61 | 465,74 f
Lo | 019 oos| 1007 | 450,98 i 459,96 301.61 § 46256 |
6 ‘b,gzs { 019} 006 {31007 % 45096 | 459,96 301,61 J 36256 i et Gasmen
$ 385 % 018 | 006 I 11007 | 45996 {45996 30161 ! 46256 %
{ 0 | 726! 1601 11980 | 45396 301.61 J 51247 {
1 7 31.9255( 726 | 160 | 1980 | 459,96 ;'459,95 301.61 } 512,47 %Kmsmen
| 3.85 7.26 1.60 | 131980 | 450.96 | 45696 301.61 512,47 |
0 2.58 0.37 74.62 | 458.86 | 458096 301.69 Kyt 5
8 |1925| 258 ) 037 7462 | 45996 | 455.96 301.61 316.50 of Basmen
L 385 | 256 | 037 7462 | 45006 | 45096 301.61 31650
T 1304 ) 385 5013 ) 45006 | 610,58 351.00 26607
9 j1.925] 1304 ] 385 5913] 45095, 610.58 351.00 266.07 l KoLLTA
385 | 1304 | 385] 5913 45006 (61058 351.00 266,07 3
j | o 749 | 268 12855! 450,95 | 610.58 | 351.00 | 550,60 f
} 10 51_925 749 | 268 | 12855] 459961610583 35100 ; 550.60 | woLir
| 265 | 740 268 1285 45996{61058( 351.00 i 550,60 i
‘f | o [13ee| 274! 12573 45996 61058 351.00 j 545 28 |
11 | 1925 | 1866 | 274’ 12573 | 459.96 61056 351.00 [ 54528 KOLLT.A
! | 385 | 1366 | 274 | 12573 458.96 | 610558 351.00 | 54528
o | 089 | ozof 1wpes 459.96 | 610.58 { 351.00 ! 43216
12 {1925} D85 | D20 | 10262] 45096 f‘ $1058 | 351.00 { 43216 KOLLTA
385 | 089 020 10262 450.06 {61058 351.00 | 43218
g 0.36 Q.08 103.19 { 45996 | 61056 351.00 43385
13 {1e25! 036] 008 105.19| 45895 61056 | 351.00 43385 KOLLT 1
385 | 036 008 103.19] 459.96 610.58 351.00 433,85
o | oo2) 903 10027! 4599661058 351.00 | 42058
14 |125) oo} 003 1027 45006 61058 351.00 2058 KOLLT 1
385 ] 002] 003] 10227 4509661058 351,00 42058
0 |1321! 203] 11801 4509661058 351.00 516.35
15 |1925) 1321 | 2931 11891 ] 45096 | 61058 351.00 516,35 KOLLT1
385 | 1321 ] 203 | 11891 45096 | 61058 351.00 51635
0 | a77| o68{ 7126{ 45006{61058 351.00 305.01
16 {1925] 477! 068 | 7126| 4509661058 351.00 305.01 KOLLTA
385 | ar7| oes| 71261 4509661058 351.00 30501




i
J
J
!
i
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LanjutanTabel 4.14.d Gaya Geser Rencana Kolom Portal As.A-D (K=1)
i Jarak | VDK | Vik J VEK | MUK | Mok VUk= j VUK = j ’
Eim ' ' ‘ " | bawah | atas 5 MUka+MUKDB)Y - ’ 3.05(VD K+ VL ket 4/9. VE k) } KET
‘ (m) (KN [ (KN) | (KN I KN | K10 } ‘ & | <0 { j
: ! i ! 1 | " L (K8 ; : :
! 9 1 12.44 l 366 3 s3.00 ! 459.96 fem 58% 351.00 é 239,51 % }
‘ 17 ],1,925 é 12,44 J 3.66 é 53.00 i 459 96 !610 58 I 35100 g 239,51 | Kot Basmen 1]
! | 385 } 1244 I 3.66 j 53.00 | 45595 gsm.s&% 351.00 | 238.51 1 :
!{ l o j 5.68 J 2.22 ! 111.30 | 450.55 3610,58 J 351.00 ] 47577 f —}
18 { 1.905 j 568 j 222 J 111.30 | 45696 1(510.55 ) 351.00 ; 478.77 J Koi Basmen
J 3.85 I 5.68 j 222 }i 313.30 | 450.96 JBKXSB j 351.00 } 8475.77 1‘ J
[ L 0 | 1358 260 | 10832 459,95 161056 | 351.00 ] 47676 | |
| 19 |195] 1398 | 260 | 1003 | 45086 ei05e | 351.00 | 476.76 REr—
| i 385 | 1398 | 280 | 10032 | 459,95 |610.58 ] 351,00 | 47676 i
§ ’L o | 0.44 | o‘ogj 91.67 | 45996 610,58 ; 351.00 l 38558 j
{ 2 {1925 | 044 | 009 j 9167 | 45096 (61058 j 351.00 j 385,58 )lw Basmen
| i 385 i 044 | 000 | 9167 | 45096 fem.sa | 351.00 { 385.58 {
o | 03| oos 91.43 | 45096 61056 | 351.00 | 38442 |
21 {1e25| 036 006 91.43 | 450.96 610,56 | 351,00 f 384 42 Kol Basmen
385 | 036 | 006 9143 459.96 (61058 | 351.00 384,42
L o | paa| 043 | 9126 | 4509 |61058 ! 351.00 383.90 i
22 11925} 0.443 0413} 91.26 | 459.96 {610.58 ; 351.00 i 383.90 }K"‘B'me“
| } 385 } 0.442 Q13 ! 91.26 { 45996 Esmse g 35100 } 383.90 !
Lo | 1363 | 305 | w0355 45595 61056 351.00 2 45176 |
23 4‘1.9255 13.63 | 3051 10335 | 459,96 61058 | 351.00 | 45178 JKmEmw
| 385 | 1383 | 308 108,35 | 459.96 |1058 | 351.00 ] 45178 }
0 | ses| oo 60,50 | 459,96 |610.58 351.00 j 261.38 5
24 11925] 568 ] 081) 6059 | 45096 |61058 351.00 26138 Kol Basmen
| 385 | 568 | 001 | 6050 | 45996 |610.58 _351.00 261.38
0_j124p) 350 4645 | 81058 J4sooe 351.00 211.89
25 [1925) 1240 ] 359 4645 | 61058 45096 351.00 211.89 j KoLLTH
385 | 1240 | 350 | 4645 | 61058 |459.96 351.00 | 21189 |
| o 443 | 191 | 8533 | 61058 |450.96 i 351.00 | 365.03 |
2% |1925| 443 | 191 | o533 | 61058 | 25006 | 351.00 j 365.03 | xoLurs
| {385 | 443 | 101 | 6533 | 61056 | 45006 { 351.00 | 365,03 1
b Lo 1487 | 307 | 84zt | 61058 45096 351.00 | 372,51 |
i 27 1925 | 1467 307 | 8421 | 61058 45396 | 351,00 | 37251 | KoLirs
L 1385|1467 | 307 | 6421 {61058 458,06 | 351.00 | 372,51 |
f Lo o.34§ 011 { 7413 | s1058 45006 | 351.00 f 311.81 5
2 | 1.925 | 034 11 | 7413 | 1058 | 4505 | 351.00 i 31181 | woru
385 | o3a! oM { 7413 | 610.58 | 450 96 % 351.00 | 311,81 |
s 044 | 008 § 7318 | 61058 {45096 [ 351.00 % 307.88 l
29 {1,825 0.44‘ 008 { 7318 { 61058 {45396 35146 { 307.68 AowLzd
385 { 044! 0OS| 73.18 | 610.58 |459.06 351.00 J 307.88
) 0.78 815 7347 | 810.58 [ 45596 351.00 ‘I 308.57
30 |1.995) D78 015 7347 ) 6105845096 351.00 30057 « KOL LT 1
L1385 078 ] 015] 7347 | 6105845096 351.00 30957
0 11507 | 342 7942 | 61058 45996 351,00 35297 .
31 11925) 1507 | 342 ] 7942 | 610.58 45996 351.00 352,67 KOL LT
385 | 1507 | 342 | 79.42 | 61058 [450.96 351.00 35297
| 0_| 620 0os{ 4561 | 61058 {45906 351.00 19912
32 {1825 620! 099! 4561 | 61058145096 | 351,00 19912 KOLLT1
f 385 | 6201 099 | 4561 610.56450.96 f 351.00 199.12




Lanjutan Tabel 4.14.d Ga

I

ya Geser Rencana Kolom Portal As.A-D (K=1)

Jarak | VDK | VLk | vEj | WK MUK e Y E E
Eim ' ' || bawah | ates | MUKka+rMUKB) 1y neypke viks 4 VEK) | KET |
(m) | (KN) | (KN) {KN) (KN} (KN) { (KN J j
- ) | , ;
{ o} )21 25 } 5.48 } 2303 459.96 } 310.82 J 252.71 % 12583 Vj g
3 |15 | 2008 | cas | 2305 asa.0 | 31062 ] 252.71 | 12563 { ot Bssomen |
3 268 l 21.25 ] &.48 ) 23483 { 459.96 310.82! 25271 J 12583 J. |
} z[ 0 J 6.50 ) 247 J 5418 | 459.96 smazl 25271 J 237.40 J |
| 34 1.34 8.80 2.47 j 54.18 | 45096 § 310.82 1 252.71 j 237.40 ‘ Kol Basmen ‘I
268 6.90 247J 5418 | 45096 [31D.R2 ) 252.71 J 237.40 j i
02084 | 381 | 5350 45996 | 31082 | 252,71 i 250.36 | |
35 | 134 | 2064 | 381 5350 450,96 31082 | 25271 | 250.36 ijﬂW"}
268 | 2064 | 381 | 5350 | 4506 |31082 | 25271 1 250,36 i |
| | 0 1116 | 0a3d] s1e2 | 4s0ss | 21082 | 252.71 | 218.48 | |
] 36 @4 | 116 043 5162 | 459.96 31082 | 25271 [ 218.48 (mEasmevvj
[ 268 | 116 | o043 5162 | 45006 (31082 | 25271 f 218.48 i l
0 |o7s | o8 5042 | 45096 | 31062 | 25271 | 21272 | ‘
37 | 134 | 075 015 S04z 450,96 (31082 | 252.71 f 21272 fKo’Basmwvf
| 268 | 075 015 5042 §45996 l31082 | 25271 f 21272 f %
L 0 i 263 | 148 | 5181 | 45096 gswoaz% 25271 ! 22459 { (
38 [13a{ 263] 1181 518 §45996 082 | 252,71 3 2159 flwsmeﬁf
\ 268 { 263| 118 | 5181 { 45396 {31082 ! 752711 } 22159 | |
{ 0 {2041 | 412 ! 5205 | 45896 | 31082 252,74 ; 244,37 | %
39 L?.S# 2041 | 412 5205 | 450.96 |310.82 25271 | 244.37 4J Kol Basmmen |
j 288 | 2041 4.12 5205 | 45995 }31D.82 25271 j 24437 j ?f
0 }1237 | 281 | 2487 | 45096 | 31082 252.71 j 11956 J |
40 | 1.34 | 1237 ) 281 | 2467 | 45096 |31082 25271 119.56 | Kot Basmen
268 | 1237 | 281 | 2467 | 45996 131062 25271 11956 |
0 4.79 1.29 1852 310.82 | 310.82 20382 B4.17 i
4] 19 479) 120 ] 1852 |31082 31082 203.82 8417 ‘ KoLt |
| 22 ] a79| 120 1850 | 3108 310.82 203.82 8417 |
] Lo [3437 | g2 i 3435 | 31082 310321 203 82 | 190,80 |
a2 | 13 | 3437 | ow | 343 308 iamezi 203 82 | 180,80 [ x|
| 22 {3437 | 092 | 3435 |a1082 i:«no a2 j 20382 ; 190.80 ! }
o 1039 | 330 41,40 {31082 {31082 203.82 l 188.25 |
|11 | 1039 330 4140 | 31082 31082 203.82 i 188.25 f KOL 174 J
22 | 1030 | 33 41.40 | 310,82 | 310,82 20382 ] 188.25 ;
0 | o7 | oes 3556 | 31082 | 31082 | 203.82 ! 150.83 %
44 1 11 f 0.77 0.65 3556 | 31D.82 1310.82 203.82 { 15D.83 } KOL LT
22 | O77] 065! 3556 | 3108231082 203.82 | 150.83 !
0 {782 { arz { 3036 | 3106231082 20382 ! 178,49 !
45 | (1 { 782 472! 38.36 { 310.82 {31082 20382 J {7848 j KOLLT
22 { 782 472} 3936 31082!31082 20082 j 17845 ]
D 3735 31320 ) 2392 | 31082 | 31082 20682 15385 J
46 1.9 3735 ) 1329 2392 ; 31082 {31082 20382 18365 KOLLT.4
22 | 3735 ] 1320 | 2392 ) 31082)31082 203.82 153.65




Tabel 4. 15.a Momen Rencana Balok Portal As A - D (K=2)

184

i ‘: j | MGEMPA | 0SMDEME) | 1.05(MD+0.6MLtME) |
| Jarak , MD ‘* ML 1 1.2MD + 1.6ML | - i
; p— (KNm) : (KNm ) ,JI\T‘@ ,,,,,, 4’ (KNm) ;,,U\\L“) b (WKNm)y___ KET
2 ‘ 1 | KANAN | __KIRL_| KANAN | __KIRI KANAN
o0 ?45.%)-13.5,1,1,408.99 | 40400 | 7677 32665 40496 | 37258 . 48097
54 ‘ 15 | 1047 | 295 | 217.85 | 21509 | 1727 20548 | 18416 | 24158 | 21300  bik 1
3 | 1007 | 2679 | 2618 5983 | 5582 | 815 7203, 1642 |
| ol 1097 2679 2618 5083 | 5582 815 7203 1642
55 } 15 8170 24116427 | 16273 1365 -140.49 | 15381 ) 16239 _ 18096 | biktt1
3 | -6056 | -1459 (-35533 | 35163 | 8401 36530 | 27097 | 43538 | 30694 |
o | 2447 | 538 | 53002 | -52584 | -3798_ | 45499 | 49528 | 52743 . 56122 |
s6 | 15 | 091! 0641 2112204 006 .. -108) 286 167 . 294 1 b1
| 3 o700 434 53424 53039 [ 936 |.50514 | 45303 | 89206 52580 | j
{ 017296 | -1362 | 330.30 | 32863 | | -10034 2316 | 36143 | 26163 | . 43025 |
ST {15 ;1433 | 283316081 | -15087 | 2125 | 15763 | 130.99 | 18550 | 45122 | OACAT |
3 | 4831|1024 Bes( ess| 743 | 356T| siaT | asor| €650 | [
0 | 4831 | 1024 | 868| 6se 7436 1| 3567 | star| 4so7.{ €650 |
58 t.s,,j a?eg 137 {-178.17 | 177,63 | 1275 |-15p44 | 16779 | -176.36 | te66z | bkttt |
25 (5404|1593 |-347.66 | 4630 | 12630 |:309% | 20612 | 46031 | 26543 | i
0 | 6090 | -1523 | 35684 | 35651 | 12148 || 24832 | 90070 | 26011 46891 | ]
59 | 15 | 894 144 17873 | -178.44 | 1303 | 16890 | 15254 197.96 | . 477.06 | bik 1 |
[ 3 | 4550 | 967 062 | —0.365 7007 | 415t 4063 | 5451 | | 5349 ; |
|0 | 4550] 967, 062 -036| 7007 | _4vS1| 4063, 5451, . (8349 | 3
80 | 15 | 856 132 |-177.50 | 177.72 | 1238 {15204 | 167.65 | 17655 ) 19643 | bk it |
|3 | 8160|1547 {-35561 | 35580 | 2275 | 39357 | 24870 | e89i L 27807 | Y
|0 | 80s4 n 1520 | 35503 | 35624 | 12007 [ 24704 | 39310 | 27884 | 4es19 | |
61 | 15 | 915 146 {17738 | 7182 | 1331 | 167.85 | 15180 | 19675. _ 17619 | bk tt1 |
| 3 s | 968 | -033{ 059 f 7012 | 4068 | 4151 536 [ sasp | |
| o 45| ges| 033 ose| 7012 | 4ges| ar151| sase| | sasz |
62 i 15 | 841 132 i 178,01 | 179.00 | 1221 |-15263 | 16867 | 177241 | 19762 | bk 11 |
|3 5202|1548 [06666 | 36741 | 12318 39363 | 24785 | 46034 21941 | ,
|0 | 8298 1545 | 34730 | 34992 | 12346 | 23852 | 38898 | 26853 | 46354 | {
65 | 125 | 952| 160 |1rTas | -7875| 1393 (16790 | 15185 | 19683 { -i7615 | bk fi |
| 25 | 480t | 1022 | 677 658 7396 | 4930| 3720 6365 4904 | j
{; o {480t 1022 677! -658] 7396 | 4930 | 37.29§ 6395 4994 | !
64 4, 15 , 13.01 | 205 ;-163.50% 165.08 19.21 {-135.44‘ 160.28 | -156.601: 18841 { blk. 1.1 ?
3 |-7531]-1415/.33377 | 33675 11302  [36817 | 23529 | 43845 | 26550 | ]
0 %‘-31.58 451 | 487.98 | -492.08 4510 | 41013 | 47210 | 47565 55362 | |
65 | 15, 881, 073| -436) 467 11.73 401 é 12431 513 14.61 ‘ bik, 1t.1 ;
3 [ 1522 | -208 | 49599 | 502.32 2150 |-46000 | 43839 | 53808 510.15 | |
0 | 4802 | -1411 | 41281 | 40856 | -80.19 2832 | 41092 | 37415 | 48829 | |
6 | 175 | 896 | 251 | 21743 | 21509 | 1476 20375 | -18552 | 23929 | 21486 | bl 2 }
| 35 | 3427 | 1060 | 2006 | 2161 | 820 | 5069 | 1139 6587 2002 | |
|0 | 3427 1069| 2206| 2161 562 | s0es| 1139 ess7] 2002 | i
67 | 15 : 774 229 z 47332 | 17186 | 1295 |-149.02 | 16164§ AT242 | 19003 bk.f2 |
? 3 5‘ 50,44 i 1455 |-368.70 | 36533 | 8381 |-377.23 f 26340 | -449.27 f 321.47 § 1
|0 |-2611| 540 | 53007 |.52011 | 3008 | 456.17 | 40070 | 52880 | 56639 |
6 | 125 | 230| 028 407 124] 231 L1t stel 141 354—?b»<nzf
| 25 | .2261 | 350|531 | 53160 | -3288 50104 | 45800 | 58786 | 5317 | 5
NE SI 4410 | 4910 | 24746 | 11260 | ose50 | 38032 | 27881 | 45088 i‘ {
0 | 15 | 1311 2 j 17115 | 17023 | 1934 {165.83 | a1 | jease | 16355 | bk K2 |
| 3| aser] mﬂ'l 60! 693 7300 | stta| 4o50] ages|  eatr | |




Lanjutan Tabel 4.15.a Mo

men Rencana Balok Po

rtal As A-D (K=2)

185

|

T

R

3

Csarak | MD | ML | MGEMPA (KNm) | 1.2MD+ 16ML | 0.9MDME) . 1.05(MD+0.6ML + ME) | ,
] ELM My | (KNm) RNy ¢ L (RNm) ) (KAm) i (RN L
KIRL | KANAN | KIRI | KANAN | _KIR KANAN |
o amo2 | 1047 680 eoe . 7300 | 3710, aest | asee |  e417
70 15 943 151 18474 18a22| 1373 15778 17428 | 183131 20428 | bk 2
38248 | 1559 -36260 | 36145 | 12392 l.a0085 | 25107 | 47725 | 28310 :
0 -8018  -1507 . 36461  -36427 | 12034 | 25508 | 40000 | 28915 | -476.17
71 150 9380 153 18239 | 18211 . 1370 | 172501 15546 | 20232 | -180.40 | blk 12
3 4563 969 018 005, 7026 | 4123 | 4111 5420 | 5407 | |
0. 4563 969 018 005 7026 | 4123, 4111 5320 5407 | ‘
72 45, 838, 126 182030 18221, 1200 45620 . 17152 | -1B154 | 20002 | bik 12 $
‘ | 3 8219 1558136425 | 36437 42355 | 40179 | 25396 | -AT8ST | 28647 |
f 0 .06t | 1581 36377 , 36460 | Aztar || 25467, sqr0s | 267461 aTTSA ;
| 73 15, 008 /141 18191 18231, 1315 | 17188 -15591 | 20142 | .-181.00 | bl 2 |
| 3| 4564 970 004| 019 7030 | 4192 | 41.25] 5608 5424 | l
| | ol 4564 970 004 019 7030 L | 4112 41.25] 5408 _ 5424 j
| 74 15 872 vA11-18182 18269 | _ 1272 __ 115580 | 17226 | -18087 | 20186 _ bl 12 |
} 3 5153 1531 36360 | 36518 | (12233 | 40060 | 25520 | 47712 | 28819 | ‘;
| | 0 8053 1499 36074 . -36308' 12061 | 25219, -39924 : 8478 | 47522 | |
; 75 15 10,3231, 182 18287 ‘ 18395 | 1530 | 17387 _ 15626 w 20400 f 18196 | bl R2 |
i 3. 4786 1018 501 482 | 7373 4788 | 3874 61934 | 5161 | ;
: | 0147851018, 501 48217373 41881 3874, 6193 | _ 5161
{76 151 11.90 | 197 '-17286 | 17431 ] 17.43 114486 | 167.58 | -167.77 | 19676 | bk t.2 |
§ | 31-77.38 | 1468 35072 | 35343 | 11634 |-38529| 24845 | 45875 _ 28061 | .
C 1 oi2s7al 3 \4s379 48874 3601 | 41224 | 46303 | 47890 54226 |
77 | 475| 925( 086\ 506 533 1246 | 877, 1313,  A94| _ 1585 | bk 12 |
| 3502047\ 30840301 | 49941 | gat2 {46267 43132 | sa1T2 | 50126 | f
| 0| 4863 1424 | 35543 35081 | 8114 | 27892 | 35050 | 31318 | a3 |
78 | 15| 870 286118712 | 18453 | 1437 | 17623 | 15825 | 207161 18308 | Ok K3 |
| 334361078 | t667| -1626| 6640 | ares| 1450 62ea _ 2367 E
| 0| 343 (1075, 662, -626| 5640 | a766| 1450| 6260 | zer |
79 | 15! 819 241 4940 | 14802 | 1369 . |-12717 | 14050 | -14684 | 16554 | b k3 |
| 3 4064143431779 31429] 4251 33060, 20819 | 30484 | 26885 | b
02064 626 42562 | 42205 4557 | 3639 40657 41184, 47822 Q
80| 15, 193,036 110,512 173 | 075} ..286 064 ] 341 bk k3 |
311982 | 201 42781 | 42456 | 2844 140087 | 36476 | ATIE5 | 42314 | }
0| 7573 | 1423 30263 | 30102 | 11384 | 2021 | 33508 | 22028 | 40455 | j
8 | 15| 1200 22 [ 14886 | 4796 | 190 | 14558 | 12165 | 17123 | 4042 i bik. 1.3 J
L 3?& 821 | 1021 | 4w | 511 7420 1 s897 | 4790 | 5190 | 6243 f
lr | ol 4821 i 10.2@ 492|811 7420 | s8e7| 4799 5190 | 6243 | i
| &2 'g 15 1003 | 164 |-15868 | 158.18 1465 | 13370 | 15139 | -15505 | 17765 | bl 13 4
U U 3l 146 4538 | 31245 | 31125 | 12036 |-35453 | 20881 | a0 | 2150 | %
| 07999 |-1503 | 30867 | 20838 | 12008 0582 | 34953 | 20065 | 41725 | ’k
8 { 15 § 047 155 { 15434 {45408 | 1384 | 14743 | 43015 § 17288 { 150,86 i Bk, 1.3 {
{ 3| 4562 | ssa! oor| oaz| T | 4106 | s176| sso1!  sa2 { }
| ol asez| gea| Qo1 Q2| T2 § 4106 | 4126 | 5401 { 5423 | {
84 J‘ 1,55[ 8.2?% 1.25 {-154.324 154,52 1191 3-131.45{ 14651 | -15258 171.71 { blk. #.3 %
J[ 3 J[ -82.40 1( -15.63 %-308.66 l[ 30883 | -123.89 }[351‘95 z[ 203.78 | 42048 227.90 1[ {
0]-8088].1530 | 30834 | 30044 ] .121.68 a7 | 95129 | 22016 | 41983 | !
85 |__15! 004 13815423 | -15466 13.06 14694 | 13106 | 17230 | -15203 | blk 13
3] 4565 971 012] 0412 70.32 4119 | 4118 | 5417 s418 | t




Lanjutan Tabel 4.15.a Momen Rencana Balok Portal As A-D (K—Z)

: , R 0.9{MD + ME) D 105(MD+0 6ML + ME) |
" ! Jarak | | MD o omL ‘VM.GEMPA (KNm) | 1.2MD + 1.5ML o e
! my ({\\m\ (Kf\'m)f TR ' {RNm} :
KIRL | KANAN | KIRI . KANAN | KIRI KANAN
o{ 46.65 971, 012} 012 7032 | 4119, 4119, 5417 5418
8 _ 15| 876| 1.45 45400 | 15490 | 1286 43071 | 14730 | 15157 | 17277 b 13
8144 | 1522 | 30811 | 30868 | 12208 |-35050 | 205.42§ 41861 | 23006
5«79 12 | 1462 f 30926 | 31167 i 1834 |o0ra2| 35172 23pa3 | -aress
87 15 f 1111} 202 | 156.36 i 15749 | 16.55 I 15073 f’ -131.75 ; 17713 | -15244 | bk 13
3 4802|1022 30| 33| 7307 | ap3 | 4024| 6053 5338
0 ae,ozi 1022 | 3sof 391 | 7397 | a637| a024| eos3| 5338
88 15§ 11.44 | 184 {14930 | 15087 1667 12415 | 14608 { 14360 { 17158, b3 |
3| 1845 | 1a98 {30027 |30 41811 {34265 | 20394 | 0019 | 284
[ ,0* 2268 ; -255 36684 | -332.03 | . -31.30_ .| 327.63 | -373.24 ;.-.380.86 { . 43705 '
89 . 175, 927 . 086 -563: 583 1250 | 328 1388 | 437 . 1651 | bk k3
L/ 35 2319 1377 130870, 40389, 3385 37925 | 34263 | 44483, 30737
’ o500t -tazr | 22778 [-zzz7a| 6365000 15089 | 24906 | 17735 %0083 | |
190 1 15 7710 210 11811 | -118.08 | 1261 11323 ;| -99.34 | 13343 ! 44457 | blki4
[ 3, 3377 1054 844 844 5739 3708 | 2280 5006, _ 3324 |
| 103377 1054, sas| sasi &3 | 37080 2280 | 50064 3324 |
9 |15 799 240 40123 | 10121 ] 1343 | 8392 9828 | 9639 . 116.17 ﬂ blic. 114 |
3| -4045 | 1447 |.21090 f 21085 | 8202 23437 14526 | 26230 . . 16054 | |
03107 | 672 24826 | 24896 | -4803_ | 195487 25002 | 22382 | 29806 ]
92 15, 251 027! 4).05{ 002 2580 221, 227 241 248 | bk 4
3 72 | 226424835 | 24609 (" 2420 23903 20858 | 28029 . 24192
| 0TeT6 (1438120734 | 20722 | 1542 | (1783 25558 12806130724 j
93 | 15| 1239 216 (/10281 | -102.74 | 1832 | 10368  _-81.31 | 12232  -g351 ) bik 14
3433 %005 72| 174 7428 | M86| 449 | 5520, 5803 | |
0l 4823 10257 472 174 7428 4186 4497 | 55091 | oy | ;f
94 | 15 1056 178 10625 | 10622 | 1551 8612 | 10511, 0036 | 12374 | okt |
| I3 3 -60.42 | 1514 (210,76 | 210.70 g 12073 |-26206 | 11726 | 31536 (2726 | |
. |__ol.resr|.1506 | 7007e | 20062 |  -ttge5 | 10883 | 25263 | 11748, 30422 J
| % | 15 952 &2 | 100,19 | -100.20 | 13,95 9874 | -8161| 11615 9426 | blk 1.4 |
| si4se1) 957 042 0w 7020 067, 4142| 5354 544 | ,:
| 0 a6t ge7 042 042 7020 | 4067 4142, S354|  sae | |
| % | 15 819] 124..10102| 10104 1182 . 8355 9931 | 9669 11547 | bk R4 |
38254 1563 |-201 .6537 201.66 f 12405 -25575 10720 30822 | 11523 1 3
i 0| -81.04 v -15.43 | ( 201.81 | 201, 83$ 12183 110870 | -254.58 | 117.10 } 306.73__| |
97 ;_ 15 f 8.97 } 135 | 10104 | -401.06 | 1292 | 9901 8288 ; 11636 | 9584 ’ bl 4 |
[ 34566, geiL 027 Jf 028 | 7028 | 4134 | 4084| 5433  §375 | /
| 0| 4ses| o69| o02r| 028 7028 | at34| 4084 | 5433 |  sars | |
98 7 15 f 685 | 144 -10050 | 10050 | 1293 | 8249 | 9841 | @53 | 11572 | bkra |
L 3).8127 {-1524 20127 | 20128 | a21e1 (25420 | 10800 30627 L 14 | |
| 0|-7800 1424 § 20775 | 20773 | 11638 {11678 | 25706 | 12727 | 080 | |
% | 15| 17 224§ 104.241-10424{ 17.64 5 10436 | 33.271} 12316 | 9574 | bk 14 |
L 31 asat | 1029 | o.rsg 074 | 7419 | 4395 4263 | SI76 | 62 s: ]
| olastt| wze| ors! 74|  7ta1g | 4395| azes| st | sez2 | %
00 | t5] t1.00] 75 -t0278 | taz76 | 160t | 6260 10238 | -9526| 12055 | tik k4 |
{3794 {-1522 }-206.29 | 206___{1 11964 |-257.13 | 114_16{ -309.57 | 123.60 | j
0 ;; -19.76 { -1.85 J 22458 | 22400 ; 2667 | 184.34% 21948 g 21390 |  -257.21 ; g
101 | _1.75) 8096} ovng 429 | 38 | 11.85 420 ) 1201] 534 1444 | bik 4 |
3512674 | 481 |-23316 | 23285 i 978 23301 | 18550 | o752 | 21339 | j

o0
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Lanjutan Tabel 4.15.a Momen Rencana Balok Portal As A-D (K=2)

P 3 ‘: 1 | . 09MDME) | 1.05(MD+0.6ML£ME) |
iELMé Jarak : MD ‘ ML | M.GEMPA (KNm) 1 1.2MD + 1.6ML | N | KNm [
DU Ry RNy T T (e, (hm). R
KIRL | KANAN | KIRL | KANAN | KIRI | KANAN
| ol28se| 87511944 | 12001 4822 | 8183 13547 8096, 16356
L1020 3 1,8.76{, 579 118 480 3177 . 1794 1518 ‘ 2458 | 2136 bik nok
63225 (1006 11709 | 11822 | -5478 _|.13440 | 7737 16314 8394 .
|, 01-2569 779 9563 -6611 . 4330 | 6295, -10962 | 6853 | -13280
1030 15, 186 134 115, 121 451 073 . 285 417 bl nok
3. 2B, 036 U794, 9852 371 . 8579 9102 106.41
. ©[-4992 1089 | 12651 (42840 | 7700 B8.94 | 15888 | 7060 | -191.86
1104 | 3, 2533, 506, 059, 058 . 3849 | 7333, 2278 ¢ 3041 2918 . bik. nok
| 64720 657 12583 12525 7185 15528 | 7024 | 18748 7582
| _0l-4618 | -940 ) 11046 | 11046 [ 7045 . 5785} -14088 | 6157 (. -17039 .
105 3 | 25.19 ) 024 0237 39.58 2246 2287 | 2040, _ 2998 | bk nok
8 -51.22 Y -1G.53 j-no.ga , 110.92 ,‘ -78.32 5‘-145.94 ; 53.72 ; -176.89 i 56.04 :
| 08078 IOl ML AIN08 . TB5G. | 430 | 1567 5641 7680 | :
j 106 32512 8284 009 009 3856 | 2068, 2252 2979 2060 | blk nok
; | 614677 | 881 |-11094 | 11000 | 7022 44193 | s772 | 718400 6179
i 04504 90115012 | 12011 . 4846 | €788 14863 | 7316} 47900 |
1107 ] 3] 2516 4920056, 058 | 3806 | 22141 2317 ( 28934 3013 | bik nok
L. 6152431153 [“{2024 | 12028 | _ 8136 |-15630 | etg7 | 19961 | | 6503
0l .03 o050 8417 | 8242 042 | 75457447 | 8636 6656 | ‘
108 175 684 2111335 261 1158 313 850 499 1125 | bl nok.
35 4723 | 43 | 0089 | 8763, 2760 | 9731 633 | 11625 7190 |
|0l 95| 258 4834, 4505|1560 | 3490| 5008 | 39091 6005 |
P10 15 [ 0.03 | 019.] 1046 | _10.13 ‘ 034 | 944 -909| 1113 _ 1049 bk atap
{ | 31900 8854 2742 2581 | 3696 | #1781 613 | 5432 158 | ‘
| L oiesssioawl 7548 7483 41820 | 857 | 42559 L ase | g ,
110 35| 9s2| 3o 3891 3843 1774 | 4359 2602 _s33a| 2787 | bk atap
| | sl ss2r taaa {234 224 i $743_ | Stes| r7s| r2rad.. 6roa ‘ 5
| ol s52r teas o34 204 o743 | Stes| 4v7a| 7274 6704 |
11115 10.59 l 358 7‘ 3423 f 3396 { 18.44 * 2128 | 40.09 g 2257 | 4903 | bik atap
|3 #272 -240d | 7080 7016 1381 42016, 670 | 15537 736 |
04375 [ 1796 | 5354 5339 Bl23_| 881 B4 o104 1331 |
n2 3 17,42§ 133074 085 3263 | 1502 1044 2213 [ 2380 | b atap)
; 6 | -35.89 ! 1464(1 5501 ) 5500 6649 | 8181 | 17.27 | 10467 | 1093 | i
L0 j 3674 | 15261 5478 ; 5529 ; 6850 | 1624 [ 283 933 f 10825 j
13 ; 3 ; 18.02 i 7.28 E 080 | 069, 3326 1693 ; 1560 | 2434 | 2278 |bik atap|
! 64170 {1744 | -53.19 ; 5392 | 7795 | 8540 | 1099 { -110.62 | 184 | |
4 o § 5555 12529 | 6738 § -68.90 { -107.14 f 1065 | 11201 | _-352 | -t4661 f [
|15 | 954 354 | 3174 | 3234 1741 | 3745 -20.52f 4557 N | bik. atap |
| 3ia02 2085| 49| am|  me11 | | ason| siie|  esm | ’
| olae02| 2055 aet| axm | 8811__| 3790 | 4521 s716] 6570 |
ns{ 1_5§ 1096 | 557 {l 3056 | 40.7?;i 2206 | -25.?2§ 4657 | -26.504 57.64 jbck. atap |
| aleveoloios) 7520] 7as)  o7o0 l-t1510] 2248 ) -147.66 ) 1250 | ;




Tabel 4.15.b Gaya Geser Rencana Balok Portal As.A-D (K=2)

o Jarak VDB VLB VEB vG.B VUB=105(VD.B + VLB : 42. VE,B) }KETEMNGAJ
(m) (KN) (KN (KN} (KN (KN |
| 0 § 4817 1378 | 12737 | 6196 33254 3 |
84 | 151 2707 | 816 | 12737 | 3523 304.47 | ko
| 3{ s 153 1137 | 850 276.40 { }
' a ;’ 7.49 }’ 289 "r 127.37 }l 1032 l 278.39 \ #
55 15 ?' 2860 % 852 ; 127.37 ; 37.12 : 306.46 )l blk. .1 ;
3] 4970) 1434 12737 | 6385 | 33452 i i
| REETY 597 | 35476 | 4067 | 737.69 | 1
55 | 15!  ass | 035 | 35475 | 120 | 746.24 4‘ bk 1)
R f 3639 i 528 | 35476 3 4167 { 788.74 j' f
{ o 1597 § 1358 | 11299 { 89S | 33131 i j
57 ! 15 045 | 795 | 11200 | 4838 | 298.08 bik. #.1 ;
] 3 488 2331 11299 | 7.21 244.86 )
| 0 857 | 310 | 11299 | 1167 249,54
se | 151 4412 2 873 | 112599 5284 | 292.77 bk 1
- | 3 7966 . 1435 | 11299 94.01 335.99 1
{ 0| 768 1352 11874 91,61 34555 i
] { (51 4z14 % 830 | 11674 50.44 { 302.32 { skt
3 6.50 | 287 ) 11874 9.28 256.09 |
0 6.86 275 11874 561 259.45 |
60 151 4240 838 | 11874 50.78 302.67 bik. 1.1
3 7794 {1400 | 11874 | ote4| 34590
L 0 77570 | 1392 | 11874 | o1as | 345.41
81 | 15 }' 202 f 829 | 11874 | o | 30219 T
{: s{ e8| 267 | 11674 | a5 | 258.96 E
‘ o]  s97 275 | 11874 | 973 | 250.58 i
82 15 | 4252 839 | 11874 5090 | 302.80 bik. 1.1
3 78.06 1401 | 11874 5207 | 346.03
0 78.97 14.18 | 11351 93.15 336.18
63 | 151 4343 856 | 11351 51.99 292.96 bik. 1.1
j 23 7.89 | 293§ 11351 10.82 24973
a 557 | 250 11351 | 806 246.84
64 15] 4111 812 13351 | 4023 ) 200,07 1 bk i
3 76.65 1375 | 11351 90,40 33329 !
0| 4148 520 | 28054 4877 639.07
65 | 15 467 | 069 | 28094 537 595.60 bik. t.1
i 3] 3213 390 | 28094 36.03 627.80
o0} 4853 1389 | 113025 6242 339.08
86 15 f 27.43 827 { 13025 3569 | 311.01 btk &.2
3| &3 264 | 130.25 895 282.54
0] 713 278 ) 13025 | a.92 28395
87 1.5 | 2824 841 | 13025 36.65 312,01 | bl k2
B 3] 4934] 1404 13025 6338 34008
% ol sertl 623 | 35603 4294 792.74
88 | 1.5 147 060 | 35603 1,77 749.51 bk 1.2
! 3{ 3438 502 | 35603 39.40 r83.02
] 0 76.59 1372 | 11863 9030 343.94
69 15] 4104 809 | 11863 49.13 30072 blk. 1.2
3 5.50 2471 11863 | 7.97 257.49
o 796 296 | 11863 | 1082 26059
70 151 4350 | 850 | 11863 | 5200 303.82 blk. 12
31 7804 18211 118863 | 9325 347.04
el 7ras 1388 { t2148 1.5 35102
71 15] 4194 826 | 121.48 50,19 307.80 | Y
1 3 6.39 263 | 12148 902 | 264,57 |
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Lanjutan Tabel 4.15.b Gaya Geser Rencana Balok Portal As.A-D (K=2)

T B!
e J(a:)k l VDB f VLB VEB VG B VUB=105(VDB VLB s 42 VER) | o
L (KN) KN) (KN) KN) (KH) i
0 E 706 f 2.80 ; 121.48 g 9.86 3 265.45 f
72 15 ) 4280 | 842 | 12148 | 51.03 | 308.68 | bk, 182
{ 3 f 7615 f 14,05 % 12148 ! 92.20 % 35190 i
! 0 (: 77.69 : 13.96 | 121.24 5166 | 350.85 g
73 { 1.5 i 42.15 % 8.34 i 121.24 50.49 307.62 )‘ bik. 12
] 3 661 | 271 ) 12124 9.32 264 .40 ]
( Q j 6.85 f 271 E 12124 | 956 | 264,65 \ E
74 % 151 4230 | 834 | 12124 | 5073 307.88 1 bz |
§ 3] 71 i 13.96 % 12124 | 91.90 | 351.10 ] ;
{ 3 g' 834 | taqz 2 11656 ? g2.55 | 34598 ’
75 3% 15) 4280 ! 839 | 11858 | 5119 (; 302.75 [ b2
| 31 725 277/ 11858 § 10024 25953 i i
}, 0 } 820 | 266 11858 | 887 | 258.32 ;
7% | 15| lat1s | 829 | 11858 | 5003 | 30154 b bk
i 3| 77290 1391 | 11858 | 9120 | 344,77 |
{ ol seap i 465 | 27934 ™ | 831.82 |
77 é (75| 158 é cos | 2rasa | (651 568,35 I ekwe
i 35|  asoo 454 27934 | 3078 ) 628.36 j
L 0| 4872 1395 | 11220 | 6272 301.48 j
78 | 15| ove7 832 | 11220 | 3509 273 41 | bkws
? 3! 6% 270 | 11220 | 9.26 24535 !
! ol _ 650 273 | 11220 | 963 | 245.73 i
o | 15| 2800 | 836 | 11220 | 3636 27380 L oewns
| sl 4s1il 1308 | 11220 63.08 | 3087 ]
i ol  ssstl 674 | 28448 I 455 645.24 I
80 L 15 } 327 1 192 1 28448 | 439 802.01 Ioblk3
f 3| 3297 451 | 28448 36.78 636.02 |
j ol 7e8s | am | o2t 9063 310.44 3
8t | 15 a1z 815 | 10251 49.46 | 267.21 T
| 3l s 252 | 10251 8.2 223.99 |
{ o] 71es 291 102,51 1059 226.40 I
82 | 15 g 43.23 853 { 10251 5176 26962 7} blic. 13
J 3] 71877 1416 | 10251 92.92 312.85 ]
{ o] 7741 1386 1280 ]  e127 311.90
83 151 4187 824 | 10289 50.11 268.68 bik. 13
3 633 | 261 | 102.89 8.94 22545
D 7.95.) 2.82 302,89 995 22651
64 15 5267 844 { 102.88 51.1% 269.73 | ks
3 78.22 1407 | 10089 92.28 312.96 J
0 77.72 13.99 102.74 91.71 312,06 |
85 15 42.18 837 | 10274 5055 268.83 | bkra
3 6.64 274 | 10274 938 22560
0 6.82 269 102.74 .51 225.74
86 45 4238 831 ] 10274 50.67 268.96 bik. %3
3 7791 1384 | 102.74 at.84 st2.t8
o 77.93 13.90 101.92 $1.83 310,45
87 15 4238 828 | 10192 5066 267.23 | bkt3
3 6.84 265 | 10192 9.49 22400 )
! 0 662 2.77 10192 9.39 223.89
8 | 1.5 42.16 840 | 10192 50.56 267.12 bik. 0.3
{ 3 | iam | 1w 91.73 31035
ol 3686 425 2243 | 4001 514.03
89 1.75 015 035 | 22432 048 47160 bik. 13
35 36.95 494 | 22432 41.89 515.07
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Lanjutan Tabel 4.15.b Gaya Geser Rencana Balok Portal As.A-D (K=2)

- } Jarak } VDB % VLB VE B } VG B 3 VUB=1,05(VDB + VLB 1 472. VE B) }KETERAW 7{
L m L oen 1wy ®Ny Loy | (KN) i ‘
! 0! 4903 | 1406 7311 6310 | 219.79 |
% | 15| 2795 | 8.44 7311 ] 3637 19172 | okona
| 3 2 662 | 261 3.1 x 364 | 16365 i
| 0 }r 663 | 261! 7311 § 9.5 € 163.25 § e
91 | 151 2774 8.24 | 7311 3568 ] 191.31 | bk it4
| 3| assa 1386 | 7311 | 6271 | 21938 | t
! 0!  a01s | 711 16554 | 4727 | 397.26 !
02 | 151 461 149 16554 | 6,10 | 354.03 T bkna
3 ; 30.93 j’ 414 { 16554 5’ 3507 | 384.45 |
! al 720 { (3.64 g’ cs63 | 8tod g 241.83 |
a3 | 1.5 % 4166 | 8.21 4 69.69 i‘ 4987 : 198.71 | bka
31 612 259 11 6969 | 8.71 ] 156.48 |
o| 734 284 | 6969 L 0udl 157.03 |
94 | 15 4288 | 8.47 6963 | 5135 | 200.26 [ bik tta
3 7042 ] 1409 69.69 9251 | 243.48 i
o 7737 | 1387 67.07 9124 | 23665
85 15 4183 { 825 } 67.07 50.07 | 193.42 btk (4
3 34 628 5 262 I 6707 J 883 ;1 5.2 ! {
l o 7.37 281 62.07. | ags | 151.33 )
% | 15 42.71 8.43 6707 | 5115 19455 1 ks
| 3 78.26 14,06 8707 | 92.32? 23778 ]
| a 77.77 14.00 6718 | o117 | 237.44 §
97 L 15 f 42.23 | 5‘371{ 67.18 | 5060 5 194.21 1 owens
! 3§ 869 | 2751 . o718 | 9.43 | 150.98 !
;L e g} 677 % 268 5} 67.18 § 545 g 151.00 j!
% | 15 4231 8.31 | 67.18 | 50.62 | 194.23 | bik. it4
| 3l 788l 1393 67181 o179 | 237.45
! ol s8] 1380 6901 | 5138 | 240.86
9g 15 4204 8.18 6901 | soz1 | 197.64 bik. tt.4
51 4o 255 69.01 | .04 154.41
ai 696 283 6301 | 984 15525
100 | 15| 425 850 69.01 | 5101 198.47 bl 1t.4
3] 7805 14.13 65.01 0218 | 241.70
ol 3481 375 | 13078 3856 | 31513
101 175 ] 199 0.85 13078 | 2.84 277.62 bik. it.4
35 38.80 S44 | 13078 | 4424 321.10
o 32.14 9.9 39.42 42.05 126.93
taz 3 362 a7z 39.47 c84 6367 bik. nok
5 3338 10.34 3942 4573 | 12870
o} 2743 947 6453 36.90 | 174,25
103 15 9.43 2.72 8453 12.15 | 14826 bik. nok
3 857 403 6453 | 1260 | 148.73
0 49.71 10.31 4197 | 6002 15117 i
104 3 0.45 | 019 4197 | 0.64 88.81 1 bk ok
& 488t 9.94 4187 3 58.75 149.83 !
o 4842 9.94 3690 | 5836 138.76 j
105 3 0.84 0.18 36.90 | 1.03 78.57 [ bl Nok
6 50.10 10.32 3650 50,42 14082 i
o 4993 10.49 arot 60.42 141.16. %
106 3] o087 037 37.01 1.04 78.80 | bk Nok
! s é 4859 9.76 3701 { 5835 13898 !
! ol 4803 9.7 4023 §7.73 145.10 J
107 3| 123 042 4023 165 86.21 | bl Nok
5| 5040 1054 4023 61.04 148.56 |
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Lanjutan Tabel 4.15.b Gava Geser Rencana Balok Portal As.A-D (K=2)

o } Jarak VDB E VLB VEB VG,B VUB=1,05(VD,B + VLB + 472. VE B) KETERANGAN]
(m) (KN) (KN} (KN) (KN) (KN)
o 1302 | 322 50.02 16.23 122.08 | ]
108 1.75 483 | 1.38 50.02 621 111,55 I okoNok |
i 35 7268 | sar 5002 2666 13512 | ,’
{ ol 15sa | 578 | 2526 172 7534 | {
109 | 151 315 200 | 2526 524 | 59.53 | bik atap {
3 2223 | a97 | 2526 219 | 865.84 |
0 5912 | 2215 2438 | 8126 | 136.52 ]
110 | 15| 4004 | 1427|2438 | 5431 | 108.22 ' bk Atap
‘l 3! 2006 640 | 2438 | 2735 79.92 {
o | 2025 | 664 | 2438 | 2689 | 79.43 |
t1 { 15 % 39.33 ;] 1451 ! 2436 } 5384 % 01.73 2 bik. Atap
; 31 s841 ) 2239 2438 | | 8080 ! 136.03 |
0 | 3947 16.30 18.09 5577 96.55 j
112 3| 431 055 18.00 1.86 39.95 | bk Atap
6! 3888 1520 18.09 52.05 9264
0 37.33 15.39 17.99 52.72 93.14
113 0.53 { 036 17.99 1.9 39.04 bik. atap
3898 | 16.11 1789 g' 55.10 9564
0 52.94 23.18 2376 76.10 129.80
114 15 33.86 15.28 23.76 49.14 101.50 bik. Atap
3 1478 7.41 2376 2219 73.20
! 0 1382 | 6.05 23.76 19.68 70.77
15 | 15 2901 1393 23.76 4683 | 99.08 bik. atap
| 3| s1s8| 2180 2376 7379 | 127.38 |
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Tabel 4.15.c Momen Rencana Kolom Portal As.A-D (K=2)

I j MD K MLk S MEK | MUK= LOSMDK ML odMER [ 7
(m) {KNm) (KNm) {KNm) (KNm)y
[ a 954 277 | -asaes | 664.35 {
1 } 1.925 -5.23 -1.53 } -150.57 J 196.70 jKo).Basmen
L 1 385 -20.01 583 | 18355 J 27295 ( ]
Lo -5.40 192 56064 | 776.83 ]
2 [ 1925 262 0.94 -98.56 f 137.14 Kol Basmen |
| 385 1063 | 379 38352 | 50255 ’,
f o 008 | 18 57582 | 79153 f
I3 i 1.925 J -5.13 -1.05 E -100.61 128.93 KoI,BasmenJ
i } 3.85 j -19.35 -3.99 j[ 374.60 -531.66 J
[ o | -0.99 025 | sav08 736.75 | ‘
4 | 195 | 0.07 001 | 11748 160,04 | Kol Basmen
. f 385 | 115 | 27| _ao7.8 f -416.68 JL 1
{ Lo | 081 | 020 | 54280 | 741.72 {
5 1625 | 0.19 -0.65 11626 | 158.76 | Kot.Basmen
385 | 0.43 011 3028 | -424.20 ;‘
0 075 020 54067 | 742,64 l
6 1925 039 008 11690 | 160.07 | Kol Basmen
385 -0.03 D03 | 30638 | 42250 {
o 973 216 s6500 | 76855 {
7 1.925 4.24 093 -103.76 } 148.54 } Kol Basmen
385 18.20 401 35748 | -471.48 E
0 366 055 35716 | 48076 |
8 1925 1.32 0.15 i 6988 } 98.19 j Kol Basmen
385 | 6.29 085 | 21741 | 294,39 {
o | 2595 | 768 [ o253 | 340.96 f
9 | 1e5 | 084 027 | 228 | -1.51 | KOLLT.
| ass -24.27 714 | o082 | -343.57 )
l o -15.45 542 | _ 50184 | 658 14 5
10 | 1925 -1.04 027 591 8.07 1 xoLits
385 1338 489 488.03 -642.01
a 26.59 537 -485.95 698.87
11 1,925 0.31 0.09 589 8.49 _ 1 KoLLT
385 -25.88 -5.18 476.17 -661.69
0 -3.98 D44 397.34 538.78
12 1 1925 026 -0.05 224 2.75 KOL LT.1
385 1.48 0.34 392,86 53329
0 0.72 0.16 40036 546.24
13 | 1925 -0.02 0.00 308 413 KOL LT.1
385 067 016 30419 53797
0 0.24 0.00 -396.10 54326
14 | 1925 0.19 0.05 237 336 KOL LT 1
385 015 0.10 39137 53654
0 2553 564 -463 57 -659.58
15 | 1925 0.10 0.01 5.78 -5.98 KOL LT 1
385 2532 562 452.01 647,62
0 883 123 27858 38964
16 | 1905 026 0.08 -4.23 -3.48 KOL LT.1
3.85 9.44 1.39 _27012 382.67
o 2375 897 -182.89 -224.71
17 | 4995 0.21 -0.06 21.16 30.69 KOLLT2
385 2416 7.0 22522 286.10
] -10.96 426 41365 -576.14
18 | 1908 D02 0.01 14.88 22 3 KOL LT2
385 10.91 4.28 44340 620.74
o 26.53 531 ~406.03 S526.38
19 | 1905 .0.38 007 14.85 21.89 KOL LT2
385 27.29 546 43573 570.16
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Lanjutan Tabel 4.15.c Momen Rencana Kolom Portal As.A-D (K=2)

MU k= 1.05(MD k +ML k + od ME k)

E‘m% Jarak MD.k ML k ME k KET }
(m} (KNm) (KNm) (KNm) (KNm)
o -0.84 017 -334.44_| -457.39 I
20 ‘f 1.925 000 | 0.01 f 1850 f 27.07 _{ wotLr2
3.85 J 084 | 0.tg | 37144 | 511.94 |
4] j[ 0.71 } 011 }[ -333.82 } -456.41
21 1925 | 002 | 000 | 1817 | 26.81 KOL LT.2
3.85 0es | 011 | 37015 | 510.01
0 085 | 023 | 33306 -455 52 % f
2 | 395 | 001 g o.ozj} 18.31 27.04 KOL LT.2 i
{385 Q.84 Q.26 369.68 508,53 J {
o -26.32 -5.80 -382 50 -549.74 | ]
23 | 1925 0.31 008 | 15.38 2334 1 xoLLT2
3.85 2693 | 595 41326 | 596.42 1
L0 1073 | 1697 122379 f -316.73 ]
24 | 1975 021 | 006 | 947 | 1597 KOL LT .2
L | 585 | 1114 | 1.81 1{ 242.73 | 347.07
E a 24.47 7.14 -130.21 -152.04
25 11 1.925 0.60 023 48.64 69.04 } KOL LT3
[ 385 2307 669 227.48 290.12 -
| o 9,08 381 -300.02 -419.07 4
26 | 1925 056 013 28.48 4031 KOL LT.3
385 797 | 356 | 35699 499,70
q 2862 566 -294.71 -372.23
27 | 1905 | 0.00 004 29,50 4209 ] koL 173
| 385 2862 594 353,72 456.82
0 064 017 124,84 339.06
28 | 1925 0.03 0.04 17,85 .48.32 KOL LT.3
| 385 | 0.60 0.25 160,55 -43569 \
g .84 .14 -123.42 336.89 |
29 | 1925 0.01 0.01 17.44 -47.86 | KoLLT3
3.85 0.86 0.16 158.30 -432 61
0 -1.48 034 -123.85 339.07
30 | 1925 0.0z 0.04 17.56 -48.96 KOL LT.3
385 1.5% 0.25 159.03 -436.99
o -12.05 -1.96 -77.73 201,64
31 1.925 011 006 10,07 -28.80 KOL LT.3
385 1183 1.83 97.87 259,24
0 -12.05 -1.96 7173 20164
32 1 1925 .11 -0.06 10.07 -28.80 KOL LT.3
3385 11.83 183 97.87 25024
0 2674 8.09 015 4584
33 1.34 -0.89 -0.33 29.79 -79.92 KOLLT.4
268 -28.52 875 59.72 205,67
0 -10.42 -3.90 5109 132.11
34 1.34 -1.45 069 19.35 55.20 KOLLT.4
268 753 253 89.78 -242.52
0 30.91 6.19 50,99 183.59
35 134 408 123 1855 -45.06 KOL LT A
268 22,76 -3.73 88.10 -273.71
0 015 0.17 -45.24 125.39
36 134 -1.36 039 21.87 £1.56 KOL LT.4
2.68 2.87 094 88.98 248 51
0 085 004 -43.42 11637
37 134 032 0.15 2213 £9.97 KOL LT.4
268 1.29 034 87.69 -236.31
o -1.76 074 45,48 116.82
KY:] 134 1,66 0.79 21.87 57.15 KOL LT .4
268 5.08 232 89.22 23112
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Lanjutan Tabel 4.15.c Momen Rencana Kolom Portal As.A-D (K=2)

I

Jarak t

i

MDK MLk I MEK MU K= 1.05(MDK +MLK ¢ »dME k) )
Eim (m} ( (KNm) t (KNm) f (KNm) (KNm} KET
0 -30.46 669 | «1765‘ 81.92 J
B | 13 390 433 g 20 ozi £0.05 1{ KOL LT 4
| 268 2261 402 | 87.68 -202.03 | |
L0 | 1sg 298 | 1871 ) 2548 ! }
a0 | 134 | 116 067 | 1327 3575 ﬂ KOL LT.4 {
| 268 | 1723 43 | 45.44 -96.98 |
L o | 097 | 026 | 16.58 40,78 | }k
4 qq ] 430 | 116 | 3.80] -17.43 | KoLLT4 1
22 i 956 258 | 2417 g 75.65 | i
e | 20.77 732 | 2413 | 100,05 { {
42 11 -8.04 360 ‘ 13 66 } 50.22 ] KOL LT.4 |
22 -45.85 1452 5145 | -200.49
0 389 | Aa2 2891 | 71.98
43 11 754 | 251 1663 | .35.15 KOL LT.4
|22 18,97 f 613 | 6217 | -142.29 |
o | 0.85 0.82 2333 | 66.76 |
44 11 0.00 0.10 15.78 42,72 KOL LT.4
22 | 0.85 062 54 89 152.21
0 335 253 26.32 8261
45 11 525 266 16.99 -53.91 [ KOLLT4
22 -13.85 .7.85 60 29 -190.44 3
0 2949 | .01 1502 5147 g
46 1.1 1160 | 6.61 11.20 28.74 KOL LT 4
22 52,69 2123 37.60 108.96 t




Tabel 4.15.d Gaya Geser Kolom Portal As.A-D (K=2)

f

f f Jarak VDK i VL k VE k j VU k= 1.05.(VD k +VL k + od VE k) 1
Eim KET
{ L (KNm) | (kNm) | (KNm) (KNm) | z
{ o | 166 | 224 | s | 24732 | t
1 | 1925 1 7.63 } 2.24 } 173.56 J 247.32 } Kol Basmen
| | ass 768 | 224 | 17356 | 24732 | |
! | 0 417 | 148 | 25043 1 347.76 ? 1
S 2 | 1e2s 417 | 188 | 25043 | 347.76 | KkolBesmen |
e T e | e | e | ser76 | |
i Lo | 730 | 149 g 24686 | 34628 | )
{ 3 {1825 739 | 148 246 .86 ) 346 .28 | kotBasmen |
} Jl 385 7.39 j 1.49 246.86 j 34828 1
| o 0s5 | o013 22058 | 301.81 i ]
4 | 195 | 0ss | 013 22058 | 301,81 | Kol.Basmen
! i 3.85 f 0.55 i 013 f 20.58 { 301.81 % J
{ 5 o | 032 i 0.08 g 2158 | 3288 g I
5 | 1925 | 032 | ovs | s | 30288 I Kot.Basmen
g 3.85 i 0.32 E 0.08 221.58 302.88 !
o | 019 | ooe 22014 30075 |
6 | 195 | o9l o0e 220.14 300.75 | KolBasmen
[ a8 | o]  ooe 220,14 300.75 |
| a 726 | 160 | 73960 33636 |
7 | 1e25 7.26 160 | 23980 336.36 | | KolBasmen
385 7.26 1.60 l 239,60 33636 s
0 258 037 | 14924 206.81 !
8 1925 258 037 | 14924 206.81 | | Kol .Basmen
385 | 2.58 0.37 149.24 [ 206.81 |
f o | 1304 3.85 11825 | 179.15 f
1 g { 1eps | 1304 385 11825 | 17915 | KoLt
| 385 | 13,04 3.85 118.25 179.15 |
o 745 | 268 257.11 361.63
10 | 19285 7.49 2.68 257.11 361.63 KOL LT.1
385 7.48 268 25711 36163
o 13.66 2.74 251.46 360.46
11 | 1925 1368 | 274 251.46 360.46 {7 KoLt
365 1366 | 274 251.46 360.46 !
o pgs | o 20524 281.37
12 | 1925 0.89 0.20 20524 281.31 KOL LT.1
385 0.89 0.20 20524 281,31
0 036 0.08 206.38 28217
13 | 1925 0.36 0.08 20638 | 282.17 KOL LT.4
385 036 008 20638 | 28217
0 0.02 0.03 204.54 27924
14 | 1008 0.02 0.03 204.54 279.24 KOL LT.1
385 0.02 0.03 20454 279.24
0 1321 293 237.81 34156
15 | 1925 13.21 293 237.81 34156 KOL LT.1
385 13.21 2.93 237.81 341.56
[ o 477 088 14252 20026
16 1.925 4.77 0.68 142.52 200.26 KOLLT. 1
385 4.77 0.68 14252 200.26
0 12.44 366 106.00 161.60
17 1.925 12.44 366 106.00 161,60 | KOLLT.2
385 12.44 366 106.00 161.60 |
a 5.68 2.22 22261 312.15
18 | 1908 568 222 222 61 312,15 KOL (T2
385 5.68 222 22261 31215
o 13.08 2.80 218.64 316.06
19 | 1928 13.98 2.80 21864 316.06 KOL LT:2
385 1398 280 21864 316.06
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Lanjutan Tabel 4.15.d Gaya Geser Rencana Kolom Portal As.A-D (K=2)

Jarak

VDk

|

Vik

VE k

VU k= 1.05.(VD k +VLk + »d.VE k) }

Eim } KET }
(m) (KNm) (KNm) (KNm) (KNm) !
o 044 | o009 183.35 250.82 1
20 | 1925 04s | gog 18335__| 25082 KOL LT .2
| 385 044 | 009 | 18335 | 250.82 ]
| o 0.36 0.06 182.85 250,03 i ’
21 | 195 0.36 0.06 182,85 250.03 } KOL LT 2
| 385 0.36 0.06 182.85 250.03 | ;
% 0 0.44 0.13 182,53 249.74 % f
22 | 1928 044 | 013 182,53 248.74 KOLLT2 |
3.85 044 | Q13 18253 249.74 ! |
a 383 | 308 206.69 299.86 ] l‘
23 | 1975 1383 | 305 206.69 299.86 | koLiT2 j
| aes 1383 305 20669 299.86 | '
f a 568 0.1 121.17 172.32 i 4;
24 | 1925 5.68 091 . 52117 17232 | koLir2
3.85 5.68 0.51 121.17 172.32 L
@ 12.40 3.59 92.91 143.61 3
25 } 1.925 12.40 359 9291 } 143 61 KOLLT.3
| 385 12.40 350 | o201 | 143.61
| o 443 191 | 17085 | 23960
26 | 1925 4.43 181 | 17065 | 239,60 KOL LT3
3.85 443 1.91 { 17085 | 23060 !
6 14.87 3.07 168.42 248.72 }
27 | 1928 14.87 3.07 168.42 248.72 KOL LT3 |
385 14.87 3.07 168,42 24872 = ‘
0 064 017 124,84 202.85 ji T
28 | 1925 0.03 0.04 17.85 202.85 KOL LT3
385 069 025 160.55 20285 |
) -0.84 0,14 -123.42 200.31 !
29 | 1925 0.01 0.01 17.44 200,31 KOL LT3 F
3.85 0.86 0.16 158.30 200.31
0 -1.48 034 123,85 201.56
30 | 195 002 | o4 12.59 20156 KOL LT3
385 151 0.25 159.03 201.56 |
¢ -28.84 -6.48 -137.97 236.23
31 | 198 0.18 0.10 14,91 236.23 KoL LT.3
3.85 2920 6.68 167.79 236.23
0 -12.05 -1.96 7773 132.06
32 |_1925 -0.11 -0.06 10.07 132.06 KOL LT 3
385 11.83 183 97.87 13206
0 26,74 8.00 015 91.98
33 1.34 -0.89 0.33 29.79 9198 KOLLT4
268 2852 875 50,72 91.98
0 -10.42 -390 51,09 157.75
34 134 -1.45 0.69 1935 157.75 KOL LT.4
2.68 753 253 89.78 157.75
o 30.91 6.1 -50.99 171.72
35 1.34 408 1.23 1855 17172 KOLLT.4
268 22,76 373 88.10 171.72
0 0.15 0.17 4524 142.60
36 134 136 -0.39 2187 142.60 KOL LT .4
2.68 -2.87 0.94 88.98 142.60
0 0.65 0.04 -43.42 138.59
37 | 134 a3z Q.15 2213 138.59 KOL LT4
268 1.9 034 87.69 138.50
o -1.76 074 -45.48 145.43
38 134 1.66 0.78 21.87 145,43 KOLLT.4
268 5.08 2.32 89,22 14543




Lanjutan Tabel 4.15.d Gaya Geser Rencana Kolom Portal As.A-D (K=2)

e | VD k VLK VEK | VUKS1.05. (VDK +VL K + ©d VE k) KET
(m) (KNm) (KNm) (KNm}) (KNm)
o -30.46 -6.69 -47 65 167.85
39 | 134 392 133 20,02 167.85 KOL LT 4
2.68 22.61 4.02 87.68 167.85
0 -14.91 298 -18.71 8320
40 | 134 1.16 0.67 13.37 83.29 KOL LT 4
2.68 17.23 432 45.44 83.29
0 0.97 026 -16.58 56.95 § ‘
a1 qq -4.30 -1.16 380 56.95 [ KOL LT 4 J
f 22 9.56 2.58 2417 56.95 |
g g 3437 992 68.71 140.30 !
42 1.1 34.37 9.92 68.71 140.30 KOL LT.4
22 3437 9.92 68.71 140,30
0 1039 330 82,80 127.39
43 1.1 10.39 330 82.80 127.39 p KOL LT.4
f 22 10.39 3.30 82.80 127.39 f
I Q 0.77 065 7112 98.56
4 | 11 077 0.65 71.12 98,56 KOL LT 4
22 077 0865 71.12 98.56
0 782 472 78.73 120,63
45 1.1 7.82 472 78.73 12063 KOL LT 4
22 7.82 472 78.73 12063
! 37.35 13.29 4T84 118.48 f
46 37.35 13.29 47.84 11848 KOL LT.4 I
_22 37.35 13.29 47.84 118.48
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Tabel 4.23.a Perbandingn Berat Tulangan Lentur Kolom 450/700 Portal As.9-10

{ Daktilitas Penuh (K=1) Daktilitas Terbatas (K=2) ';
N | Kol ekst | | Kol ekstr | |
i Ny Tinggi Kol ekst kir ‘ oleks { Berat l Kot ekst kiri i olexs f Berat |
t (m) | kanan | ) | _kanan |
! ’ Bs | | tka) BS | | (kg)
’ $ tulangan f tutangan | tutangan [ tulangan ;
L i (kglm) | | | ;. {kgim) | i 1
| Bm | 385 | 22025 | 385 | 22D25 | agsso | 26025 | 385 | 26D25 | 3gs20 |
| 1 | 385 | 20025 | 385 | 22025 | agpyp | 26D25 | 385 | 26025 | 38530 |
| 2 | 385 | 22025 | 385 | 20025 | 32610 | 26D25 | 385 | 26025 | 385.39 |
| 3 | 385 | 20025 | 385 | 22025 | 351p | 26D25 | 385 | 26025 | 38539 |
| 4 | 488 | 20025 | 285 | 22D25 | 44334 | 26D25 | 385 | 26025 | 4gg45 |
! Jumiah 171772 | Jumiah | 2030.03 f
{ Perbandingan | 100 | Perbandingan | 118 |

Tabel 4.23.b Perbandingn Berat Tulangan Lentur Kotom 450/700 Portal As.6,7,8

| I ! Daktilitas Penuh (K=1) | Daldilitas Terbatas (K=2) |
. " |Exsterior | _ |Eksterior | |
Tinggi | eksterior Kiri interior Eksterior kiri interior ‘
Lt ! kanan Berat kanan | | Berat
() Bs (kg) 8S 1 (kg)
tulangan tulangan (tulangan tulangaa tulangan (tulangan
(kg/m) {kg/m)
Bm | 385 | 14D25 | 3.85 | 14D25 | 22D25 |741.43| 26D25 | 3.85 | 26D25 | 26D25 |1156.16
1 | 385 | 14D25 | 3.85 | 14D25 | 22D25 |741.13| 26D25 | 3.85 | 26D25 | 26025 |1156.16
2 | 385 | 14D25 | 3.85 | 14D25 | 22025 |74113| 26D25 | 385 | 26D25 | 26D25 |1156.16
3 | 385 | 14D25 | 3.85 | 14D25 | 22D25 |74113| 26D25 | 3.85 | 26025 | 26D25 |1156.16
4 | 488 | 14D25 | 385 | 14D25 | 22D25 [93940| 26D25 | 3.85 | 26D25 | 26D25 146546
Jumiah 39039 Jumiah §soeo 1
[ Perbandingan i 1 Perbandingan { [

Tabel 4.23.c Perbandingn Berat Tulangan Lentur Kolom 450/700 Portat As.A-D

Daltifitas Penuh (K=1) ] Daktifitas Terbatas (K=2)
S : = !
tinggi | eksterior kifi {17 intarior eksterior kiri | SESEETION] G vior
Lt Berat Berat
(™) kanan kanan
ki ki
tulangan BS tulangan {tutangaan ko) tulangan BS tutangan {tulangan ko)
{kg/m) [(kglm)

Bmt | 3.85 8D25 3.85 8D25 14D25 | 148225 14D25 | 3.85) 14D25 14D25 }1860.12
1 3.85 8D25 385 ) 8D25 14D25 | 148025 14D25 | 385 14D25 | 14D25 |1660.12
2 3.85 8D25 | 385 8D25 14D25 | 148225} 14D25 |3.85| 14D25 | 14D25 |1660.12
3 3.85 8D25 |385| 8D25 14D25 | 148225| 14D25 | 385 14D25 | 14D25 |1660.12
4 488 8D25 |385| 8D25 14D25 | 187880 | 14D25 |3.85| 14D25 | 14D25 {210p4.28

Jumlah 7807.8 Jumiah 8744.74
Perbandingan 1 Perbandingan 1142




! L Daktilitas Penuh (K=1) 1 Daktilitas Terbatas (K=2) ]
E Lt j Sendi Idiiluar sendi BS } Berat j Sendi diluar sendi} BS } Berat
2 } plastis } plastis (kglm)} {kg) ! plastis ! plastis {'(kglm)i {kg) J
(_1_ BPH} 90 | 3P10-150 | 0617 | 18476 ; 3P10-110 | 3P10-140 | 0617 | 17295 {
2 Jrspmeo | 3Pt0-150 | 0617 | 184.76 | 3P1cu1o§ 3P10-140 | 0617 | 174.95 |
3 | 3P10-90 | 3P10-150 | 0617 | 164.76 | 3P10-110 | 3P10-140 | 0617 | 174.65 !
P:a } 3PI09D | 3P10-150 | 0617 | 18476 | 3P1D-110 | 3P10-140 | 0.697 | 174,95{
| Atap | 3P10-200 | 3P10-300 | 0617 | 4742 | 3P10:200 | 3P10-300 | 0617 | 4742
Jumiah | 786.46 | Jumiah 747.22 |
E Perbandingan E 0525} Perbandingan S‘ 3 }

Tabel 4.24.b Perbandingn Berat Tulangan Geser Balok 400/800 Portal As.6,7,8

{ Daktifitas Penuh (K=1) j Daktifitas Terbatas (K=2} ]
Lt Sendi Diluar BS Berat Sendi Diluar BS Berat
Plastis sendi plastis | {kg/m) {kg) plastis sendi plastis | {kg/m) {kg)
[ 1 3P10-100 | | 3P10-200 [ 0.617 | 199.48 | 3P10-110 | 3P10-150 | 0617 | 21748 |
[ 2 [3P10-100 [ 3P10200 | 0617 | 19948 | 3P10-110 | 3P10-150 | 0617 | 217.46 |
| 3 |3P10-100 | 3P10-200 | 0617 | 19948 | 3P10-110 [ 3P10-150. | 0617 | 21746 |
4 {3P10-100 | 3P10200 | 0617 { 199.48 | 3P10-110 | 3P10-150 | 0617 | 21745 )
Atap | 3P10-250 | 3PID-300 | 0617 | 4251 | 3P10-250 | 3P10300 | 0617 4251 |
[ Jumlah | 840.42 | Jumlah 912.35 |
{ Perbandingan } 1 J Perbandingan g‘ 1.086 ’

Tabetl 4.24.c Perbandingn Berat Tulangan Geser Balok 250/400 Portal As.A-D

Daktilitas Penuh (K=1) Daktilitas Terbatas (K=2)
Sendi Diluar BS Berat Sendi BS Berat
Plastis sendi plastis | (kg/m) {kg) plastis {kg/m) {kg)

; Lt Diluar

sendi plastis

1 [ 3P10100 | 3P10-250 | 0.617 | 249900 | 3P10-110 | 3P10-180 [ 0617 | 39720
2 | 3P10-100 | 3P10-250 | G617 | 349.90 | 3P10-110 | 3P10-180 | 0617 | 39732
{ 3 [3P10-100{ 3P10-250 | 0617 | 349.90 | 3P10-110 | 3P10-180 | 0.617 | 39732
4 [ 3P10-100 | 3P10-250 | 0617 | 349.90 | 3P10-110 | 3P10-180 | 0617 | 397 32
Nok | 3P10-200 | 3P10-300 | 0.617 | 230.64 | 310200 | 3P10300 | 0.617 | 230.5¢
Atap | 3P10-200 | 3P10-300 | 0617 | 170.05 | 3P10-200 | 3P10-300 | 0617 | 170.05

| Jumiah 1800.19{‘ Jumiah 1989.96 }
Perbandingan 1 ! Perbandingan 1.109 }
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Perbandingan Berat Tulangan Lentur Balok
Portal As 9-10 pada Tumpuan
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Perbandingan Berat Tuiangan Lentur Baiok
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