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Gambar L1.1 Peta percepatan puncak (PGA) di batuan dasar (SB) untuk probabilitas terlampaui 10% dalam 50 tahun
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Gambar L1.2 Peta respon spektra percepatan 0.2 detik (Ss) di batuan dasar (Ss) untuk probabilitas terlampaui 10% dalam 50 tahun
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Gambar L1.3 Peta respon spektra percepatan 1.0 detik (S1) di batuan dasar (Ss) untuk probabilitas terlampaui 10% dalam 50 tahun
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Gambar L1.4 Peta percepatan puncak (PGA) di batuan dasar (Ss) untuk probabilitas terlampaui 10% dalam 100 tahun

93

Universitas Kristen Maranatha



s, -
§ Manukwg ri

220 P,

5° N
0"
5° S
.
e
10° S+
L) I \J J \J
95°E 100° E 105°E 10°E 15°E

120° E 125°E 130° E 135°E 140° E

KETERANGAN :

Respon spekira percepatan 0.2 detik di batuan dasar Sg untuk probabilitas terlampaui 10% dalam 100 tahun (redaman 5%)

<ossg 01-015 02-0255 03-04q | os-0ao [ 07-osc [N os-vo0 I 12-+so [ 200
B o o0 ors-ozq [ 035-030 04-050 [ 0s-07o [N 0s-090 N 10-120 [N +5-200

PETA ZONASI GEMPA INDONESIA

Tim Penyusun :

Prof. Ir. Masyhur Irsyam, MSCE. Ph.D., Ir. | Wayan Sengara, MSCE, Ph.D., Fahmi Aldiamar, ST.,,MT., Prof. Dr. Sri Widiyantoro,
Wahyu Triyoso, MSc. Ph.D., Ir. Engkon Kertapati, Dr. Ir. Danny Hilman Natawidjaja, MSc., Dr. Ir. Irwan Meilano, MSc.,

Drs. Soehardjono Dipl. Seis., Ir. M. Asrurifak, MT., Ir. Mohamad Ridwan, Dipl.E.Eng.

KEMENTERIAN PEKERJAAN UMUM DIOKOJMRMANTO

‘ Jakarta, Juli 2010
| MENTERI PEKERJAAN UMUM,

Gambar L1.5 Peta respon spektra percepatan 0.2 detik (Ss) di batuan dasar (Sg) untuk probabilitas terlampaui 10% dalam 100 tahun
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Gambar L1.6 Peta respon spektra percepatan 1.0 detik (S1) di batuan dasar (Ss) untuk probabilitas terlampaui 10% dalam 100 tahun
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Gambar L1.7 Peta percepatan puncak (PGA) di batuan dasar (Sg) untuk probabilitas terlampaui 2% dalam 50 tahun
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Gambar L1.8 Peta respon spektra percepatan 0.2 detik (Ss) di batuan dasar (Ss) untuk probabilitas terlampaui 2% dalam 50 tahun
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Gambar L1.9 Peta respon spektra percepatan 1.0 detik (S1) di batuan dasar (Sg) untuk probabilitas terlampaui 2% dalam 50 tahun
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LAMPIRAN 2
( Hasil Analisis ETABS Gedung berdasarkan Peta Gempa 2002 )
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Mode Period UXx uY uz SumUX || SumUY || SumuUz RX RY RZ SumRX || SumRY || SumRZ
1 0.60906 0 85.0215 0 0 85.0215 0 96.9703 0 2.2837 [ 96.9703 0 2.2837
2 0.60331 || 87.2724 0 0 87.2724 || 85.0215 0 0 99.4932 0 96.9703 || 99.4932 || 2.2837
3 0.53181 0 2.2191 0 87.2724 || 87.2405 0 2.521 0 85.6424 || 99.4913 || 99.4932 (| 87.9261
4 0.18988 0 9.3025 0 87.2724 || 96.5431 0 0.3049 0 0.2961 || 99.7961 || 99.4932 (| 88.2222
5 0.18823 || 9.6239 0 0 96.8963 || 96.5431 0 0 0.3169 0 99.7961 || 99.8102 || 88.2222
6 0.16803 0 0.3155 0 96.8963 || 96.8586 0 0.0102 0 8.8818 [l 99.8063 || 99.8102 || 97.104
7 0.10352 0 2.4746 0 96.8963 || 99.3332 0 0.1836 0 0.1174 [ 99.9899 || 99.8102 || 97.2214
8 0.10263 || 2.5743 0 0 99.4706 || 99.3332 0 0 0.1896 0 99.9899 || 99.9998 || 97.2214
9 0.09343 0 0.1302 0 99.4706 || 99.4633 0 0.0099 0 2.2907 [l 99.9998 || 99.9998 || 99.5121
10 0.07052 0 0.498 0 99.4706 || 99.9613 0 0.0001 0 0.0344 100 99.9998 (| 99.5465
11 0.06998 || 0.5294 0 0 100 99.9613 0 0 0.0002 0 100 100 99.5465
12 0.06456 0 0.0387 0 100 100 0 0 0 0.4535 100 100 100

Tabel L2.1 Modal Participating Mass Ratio
meter (M)
Story | Point | Load UX Uy Uz RX RY RZ
STORY4 1 E -0.0018 || 0.0075 | 0 | -0.0002 || -0.00004 | 0.00036
STORY3 1 E -0.0016 | 0.0063 | 0 | -0.0004 | -0.00008 | 0.00031
STORY?2 1 E -0.0011 | 0.0045 | 0 | -0.0005 || -0.00012 | 0.00022
STORY1 1 E -0.0006 | 0.0022 | 0 | -0.0006 | -0.00014 | 0.00011

Tabel L2.2 Point Displacements
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meter(M)

{

Story Diaphragm || Load UXx Uy Z X Y RZ Point X Y Z
STORY4 D4 E -0.0002 0.0092 0 0 0 |{ 0.00036 959 4914 | 5.000 | 12.5
STORY3 D3 E -0.0002 0.008 0 0 0 |{ 0.00031 960 5.249 || 5.367 | 95
STORY?2 D2 E -0.0001 | 0.0056 0 0 0 |( 0.00022 961 4.89 5.000 | 6.5
STORY1 D1 E 0 0.0028 0 0 0 |( 0.00011 962 4886 | 5.000 | 3.5

Tabel L2.3 Diagraph CM Displacements

Meter(M)
Story Item Load Point X Y Z DriftX DriftY

STORY4 | Max Drift X E 8 0 0 12.5 | 0.000076

STORY4 | Max Drift Y E 10 10 0 12.5 0.000524
STORY3 | Max Drift X E 10 10 0 9.5 0.000146

STORY3 | Max Drift Y E 10 10 0 9.5 0.000895
STORY?2 | Max Drift X E 4 10 10 6.5 0.000186

STORY?2 | Max Drift Y E 10 10 0 6.5 0.001141
STORY1 | Max Drift X E 10 1 0 3.5 0.000159

STORY1 | Max Drift Y E 10 10 0 3.5 0.000954

Tabel L2.4 Story Drifts
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meter (M)

Story Point Load FX FY Fz MX MY MZ

BASE 1 COMBI1 | 449.34 || -1387.86 | 19622.4 | 2986.094 | 887.261 | -105.816
BASE 2 COMBL1 | 610.43 | -1771.75 | 32180.9 | 3706.195 | 1072.328 || -105.816
BASE 3 COMBL1 | -54.51 | -2015.01 | 23887.27 || 4404.276 | 308.421 | -105.816
BASE 4 COMB1 | 172.26 | -1513.64 | 25299.91 || 3130.591 | 220.097 | -105.816
BASE 5 COMBI1 | 394.27 | -2524.89 | 49739.14 || 5564.931 | 486.648 | -169.496
BASE 6 COMBI1 || -541.12 | -2297.9 | 32395.02 || 4729.266 | -599.458 | -105.816
BASE 7 COMBL || -205.32 | -962.8 | 12006.34 || 2497.767 | -562.52 | -105.816
BASE 8 COMBL || -176.93 || -1129.71 || 25798.67 || 2968.593 | -529.909 | -105.816
BASE 9 COMBL1 || -648.43 | -1576.57 || 16505.35 || 3900.577 | -1071.59 || -105.816

Tabel L2.5 Support Reactions
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LAMPIRAN 3
( Hasil Analisis ETABS Gedung berdasarkan Peta Gempa 2010 )
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Mode | Period UX Uy uz SumUX | SumUY || SumUZ RX RY RZ SumRX [[ SUmRY || SumRZ
1 0.60906 0 85.0215 0 0 85.0215 0 96.9703 0 2.2837 || 96.9703 0 2.2837
2 0.60331 || 87.2724 0 87.2724 || 85.0215 0 0 99.4932 0 96.9703 || 99.4932 || 2.2837
3 0.53181 0 2.2191 0 87.2724 || 87.2405 0 2.521 0 85.6424 | 99.4913 || 99.4932 || 87.9261
4 0.18988 0 9.3025 0 87.2724 | 96.5431 0 0.3049 0 0.2961 || 99.7961 || 99.4932 || 88.2222
5 0.18823 || 9.6239 0 96.8963 || 96.5431 0 0 0.3169 0 99.7961 || 99.8102 || 88.2222
6 0.16803 0 0.3155 0 96.8963 || 96.8586 0 0.0102 0 8.8818 |l 99.8063 || 99.8102 || 97.104
7 0.10352 0 2.4746 0 96.8963 || 99.3332 0 0.1836 0 0.1174 | 99.9899 || 99.8102 || 97.2214
8 0.10263 || 2.5743 0 99.4706 (| 99.3332 0 0 0.1896 0 99.9899 || 99.9998 || 97.2214
9 0.09343 0 0.1302 0 99.4706 (| 99.4633 0 0.0099 0 2.2907 | 99.9998 || 99.9998 || 99.5121
10 0.07052 0 0.498 0 99.4706 || 99.9613 0 0.0001 0 0.0344 100 99.9998 || 99.5465
11 0.06998 || 0.5294 0 100 99.9613 0 0 0.0002 0 100 100 99.5465
12 0.06456 0 0.0387 0 100 100 0 0 0 0.4535 100 100 100

Tabel L3.1 Modal Participating Mass Ratio
meter(M)
Story Point | Load | UX Uy uz RX RY RZ
STORY 4 | 1 E -0.0010 | 0.0042 0 -0.0001 | -0.00002 | 0.00020
STORY 3| 1 E -0.0009 || 0.0036 0 -0.0002 | -0.00005 | 0.00018
STORY 2 | 1 E -0.0006 || 0.0026 0 -0.0003 | -0.00007 | 0.00013
STORY 1|1 E -0.0003 || 0.0013 0 -0.0004 | -0.00008 | 0.00006

Tabel L3.2 Point Displacements
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meter(M)

Story Diaphragm | Load || UX Uy Z | X|Y |RZ Point | X Y Z
STORY4 | D4 E -0.0002 [|0.0052 [0 [0 O |0.0002 | 647 4914 | 5.000 | 12.500
STORY3 | D3 E -0.0002 [|0.0045 [0 [0 O |0.00018 | 648 5249 | 5.367 | 9.500
STORY?2 | D2 E -0.0001 [/0.0032 [0 (0O O |0.00013 | 649 4.89 5.000 | 6.500
STORY1 | D1 E 0.0000 | 0.0016 [0 O O | 0.00006 || 650 4.886 [ 5.000 | 3.500
Tabel L3.3 Diagram CM Displacements
meter (M)
Story Item Load Point X Y Z DriftX DriftY

STORY4 | Max Drift X | COMB1 4 10 10 12.5 0.00006

STORY4 | Max Drift Y | COMB1 10 10 0 12.5 0.000296

STORY3 | Max Drift X | COMB1 4 10 10 9.5 0.00009

STORY3 | Max Drift Y | COMB1 10 10 0 9.5 0.000506

STORY?2 | Max Drift X | COMB1 4 10 10 6.5 0.00012

STORY?2 || Max Drift Y | COMBL1 10 10 0 6.5 0.000644

STORY1 || Max Drift X | COMBL1 4 10 10 3.5 0.0001

STORY1 | Max Drift Y | COMB1 10 10 0 3.5 0.000539

Tabel 3.4 Story Drifts
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meter (M)

Story Point Load FX FY FZ MX MY MZ

BASE 1| COMB1 || 306.93 |[-876.52 | 17965.82 | 1793.215 | 571.896 -59.782
BASE 2 | COMB1 | 439.17 |-1140.63 | 30792.62 || 2254.304 | 723.812 -59.782
BASE 3 | COMB1 | -183.7 -1233.78 || 22281.56 || 2597.816 | 8.241 -59.782
BASE 4 | COMB1 [ 172.26 | -855.16 | 25299.84 | 1768.676 | 220.098 -59.782
BASE 5| COMB1 | 394.28 | -1426.47 | 49739.13 | 3143.983 | 486.65 -95.759
BASE 6 | COMB1 | -541.12 |-1298.23 | 32395.02 || 2671.858 | -599.457 | -59.782
BASE 7 | COMB1 | -62.91 -451.5 13662.99 | 1304.934 | -247.162 | -59.782
BASE 8 | COMB1 | -5.66 -498.59 || 27186.94 | 1516.706 | -181.391 | -59.782
BASE 9 | COMB1 | -519.24 | -795.34 18111.07 || 2094.117 || -771.408 -59.782

Tabel L3.5 Support Reactions
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LAMPIRAN 4
( Perhitungan Jumlah Tulangan Balok)
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Tumpuan Tump Kiri 2002

1 1 1
A B c

STORY4

STORY3

STORY2

——— | STORY1
e —
Moments

Moment M3
f o

BASE
[5s)

Penampang persegi beton bertulang dengan h = 450 mm, b = 300 mm, menerima
momen M, = 24542744,779 Nmm Desain penampang tulangan ganda.
Solusi:
Asumsikan: d=dt=h-38=450-38=412mm, — d’=38 mm
f, =25MPa — p;=0,85

085.f, 600
f, 600+ f,

y

ﬁb :ﬁl

08525 600
Po=2897000 600 + 400

p, =0,0271

A, =01p,bd
Agy=0,1.0,0271.300.412
Ay = 334,956 mm?

N
Aty _ 334,956.400 _ 21,017 mm

a= .
0,85.f..b 0,85.25.300
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1
M, =A.f,.(d- Ea)

M1 = 334,956.400.(412 - %21,017 )

Mn1 =53789177,22 Nmm

M, 24542744779
¢Ientur 0'9
Mp2 = M, — M1 = 27269716,41 - 53792794,75 = 26523078,34 Nmm

My =27269716,41 Nmm

A= Are My 2652307834 .00 o
f,.(d—d’) 400.(412-38)

As = Aq+ Ag =334,956 + 177,293 = 512,249 mm?

o
Asmin= 1S b, .d = V25 300412 386,25 mm? < M.bw.d =14 300.412=
4.1, 4.400 f, 400
432,6 mm?

As = 512,249 mm? > Agmin = 432,6 mm? ..., Ok — Pakai 3D16 (603mm)

=0,00143

512249 _ 0 0041q e A 177293
d 300412

p = i =
bd ~ 300.412 bd

., PLO85.f.d" 600
B f,d  600-f,

0,85.0,85.25.38 600
400.412 600 - 400

0,00414 —0,00143 =

0,00271 < 0,0125

0,85.f..ALd’

f, = 600{1- o> le P2l

S (p-p)fpd’ =7

(= gooqr. 0852508538 o
(0,00271).400.412
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f,’=322,117 < f, =400 MPa
dl

f'= 600~ (600+f,) < f,

, 38
fio" =600 - - (600+400) < f,

fs’ =507,767 MPa > 400 MPa

p <075 p,+ P i
y
0,00414 < 0,75.0,0271+ 0,00143.400
400
0,00414 < 0,0217

_ Af,—Af, _ 512,249.400-177,293.400
085.f,.b 0,85.25.300

=21,017 mm

Mn = {(As fy_As’ﬁ’)( d —a/2) + As’ﬁ’ (d —d’)}
M, ={(512,249.400 — 177,293.400)( 412 —% 21,017) + 177,293.400. (412 — 38)}

M, =80315827,55 Nmm

My < oM,
24542744779 Nmm < 0,9 .80315827,55 =72284244,79 Nmm — Ok
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Lapangan 2002

b oments

korment b3
_ o

Penampang persegi beton bertulang dengan h = 450 mm, b = 300 mm, mnerima

momen M, =15911633,153 Nmm Desain penampang tulangan ganda.

Solusi:

Asumsikan: d=dt=h-38=450-38=412mm, — d’ =38 mm

f, =25 MPa > $;=0,85

085.f, 600
f, 600+ f,

y

,Bb :ﬂ1

0,85.25 600

5 =085 .
P 400 600 + 400

7, =0,0271

As]_ = O,l IBb bd

Aq=0,1.0,0271.300.412
Aq = 334,956 mm?

LA,
0,85.f. b

_ 334,956.400
0,85.25.300

a= 21,017 mm

: 1
Mn1 = Ag. fc.(d' Ea)

Mny = 334,956.400.( 412 - %21,017 )

M1 =53792794,75 Nmm

111
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M
Mp= —= 15911633,153 _ 17679592,39 Nmm

¢Ientur 0’9
Mp2 = Mp— M1 =17679592,39 - 53792794,75 = 36113202,36 Nmm

M,,  _ 3611320236
f,.(d—d") 400.(412-38)

As; =As’ = = 241,398 mm?

As = A1 + Asp = 334,956 + 241,398 = 576,354 mm?

smin = ‘F b,d= =" 3oo 412 = 386,25 mm? <1t bW d=22 300.412=
4.1y 4. 400 fy 400
432,6 mm?
As =576,354 mm? > Agmin = 432,6 mm® ...... Ok — Pakai 3D16 (603mm)
. A _ 576,354 _ () 0066 = A'_ 241398 _ o 00
bd 300.412 bd 300.412
p's £1.085.f.d" 600

fy.d " 600 fy

0,85.0,85.25.38 600

0,00466 — 0,00195 > .
400.412 600 — 400

0,00271 < 0,0125

—h

= 600{1- 0,85.fcl.ﬂ1.d
(p—p)tyd
0,85.25.0,85.38

| =600{1- 2 E2EIIT
(0,00271 )400.412

p<fy

—h
|

—h

=322,117 < f, =400 MPa

c

—h

=f, = 400 MPa

c

b dl
foo'=600- —(600+f,) < 1,
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, 38
fio" =600 - - (600+400) < f,

fs ' =507,767 MPa > 400 MPa

P fslb

y

p < 0,75. p,+

0,00195 .400

0,00466 < 0,75.0,0271+
400

0,00466 < 0,029

_ Af,—Afs _ 576,354.400 - 241,398 .400
0,85.f. b 0,85.25.300

= 21,205 mm

Mn = {(Asfy-As’ fs)(d—-a/2) + As'fs" (d—d )}
M, ={(576,354.400 — 241,398.400)( 412 —% 21,205) + 241,398.400. (412 — 38)}

M, =89893341,2 Nmm

My < oM,
16563527,810 Nmm < 0,9 . 89893341,2= 80904007,08 Nmm — Ok
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Tumpuan Tump Kiri 2010

1 1 1
A B c

STORY4

STORY3

STORY2

——— | STORY1
e —
Moments

BASE
[5s)

Moment M3
f o

Penampang persegi beton bertulang dengan h = 450 mm, b = 300 mm, menerima
momen M, = 24542744,779 Nmm Desain penampang tulangan ganda.

Solusi:

Asumsikan: d=dt=h-38=450-38=412mm, — d’=38 mm

f, =25MPa — p;=0,85

P =h 0’8?'](; 'GOgOff
y y
5, —0g5 %8525 600
400 600+ 400
B, =0,0271
A, =01p,bd

Agy=0,1.0,0271.300.412
Ay = 334,956 mm?

AL,
0,85.f_ b

114
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a= W = 211017 mm
0,85.25.300

1
M, =A.f,.(d- Ea)

M1 = 334,956.400.(412 - %21,017 )

Mn1 =53789177,22 Nmm

M, _ 24542744779
¢Ientur 0'9

M2 = My —Mn1 = 27269716,41 - 53792794,75 = 26523078,34 Nmm

M, = =27269716,41 Nmm

M,,  _ 2652307834
f,.(d—d’) 400.(412-38)

A=Ay = = 177,293 mm?

A, = Aq+ Ay = 334,956 + 177,293 = 512,249 mm?

d=—=".300.412 = 386,25 mm® < — de -14 .300.412=
f 400

Asmin = b, 4. 400
y

4326 mm2
As = 512,249 mm? > Agpin = 432,6 mm? ..., Ok — Pakai 3D16 (603mm)

177,293

=0,00143
300.412

512,249
p = i =

= 0,00414 o=
bd 300412 b.d

p1.085.f.d" 600
f,d  600-f,

p-p 2

0,85.0,85.25.38 600

0,00414 - 0,00143 > .
400.412 600 — 400

0,00271 < 0,0125

0,85.f,.ALd"

f, = 600{1- ,
S (p-p)1,d

p<fy
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0852508538 , _
(0,00271).400.412" ~

f,’=322,117 < f, =400 MPa

f,” = 600{1-

, d'
foo'=600- - (600+f,) < 1,

, 38
fio" =600 - - (600+400) < f,

fsy'=507,767 MPa > 400 MPa

1% fs'b

y

p <075, p,+

0,00143.400
400

A

0,00414 < 0,75.0,0271+

0,00414 < 0,0217

f—Af. -
2= AT AT _ 512249.400-177,293.400 _,\ 000
085.f. b 0,85.25.300

Mo = {(Asfy— A’ £)(d—al2) + A £ (d — d')}
M, ={(512,249.400 — 177,293.400)( 412 _% 21,017) + 177,293.400. (412 — 38)}

M, =80315827,55 Nmm

My < oM,
24542744779 Nmm < 0,9 .80315827,55 =72284244,79 Nmm — Ok
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Lapangan 2010

b oments

korment b3
_ o

Penampang persegi beton bertulang dengan h = 450 mm, b = 300 mm, mnerima

momen M, =15911633,153 Nmm Desain penampang tulangan ganda.

Solusi:

Asumsikan: d=dt=h-38=450-38=412mm, — d’ =38 mm

f, =25 MPa > $;=0,85

085.f, 600
f, 600+ f,

y

,Bb :ﬂ1

0,85.25 600
400 600 + 400

p, =085

7, =0,0271

As]_ = O,l IBb bd

Aq=0,1.0,0271.300.412
Aq = 334,956 mm?

LA,
0,85.f. b

_ 334,956.400
0,85.25.300

a= 21,017 mm

: 1
Mn1 = Ag. fc.(d' Ea)

Mny = 334,956.400.( 412 - %21,017 )

M1 =53792794,75 Nmm

117
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M
Mp= —= 15911633,153 _ 17679592,39 Nmm

¢Ientur 0’9
Mp2 = Mp— M1 =17679592,39 - 53792794,75 = 36113202,36 Nmm

M,,  _ 3611320236
f,.(d—d") 400.(412-38)

As; =As’ = = 241,398 mm?

As = A1 + Asp = 334,956 + 241,398 = 576,354 mm?

smin = ‘F b,d= =" 3oo 412 = 386,25 mm? <1t bW d=22 300.412=
4.1y 4. 400 fy 400
432,6 mm?
As =576,354 mm? > Agmin = 432,6 mm® ...... Ok — Pakai 3D16 (603mm)
. A _ 576,354 _ () 0066 = A'_ 241398 _ o 00
bd 300.412 bd 300.412
p's £1.085.f.d" 600

fy.d " 600 fy

0,85.0,85.25.38 600

0,00466 — 0,00195 > .
400.412 600 — 400

0,00271 < 0,0125

—h

= 600{1- 0,85.fcl.ﬂ1.d
(p—p)tyd
0,85.25.0,85.38

| =600{1- 2 E2EIIT
(0,00271 )400.412

p<fy

—h
|

—h

=322,117 < f, =400 MPa

c

—h

=f, = 400 MPa

c

b dl
foo'=600- —(600+f,) < 1,
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, 38
fio" =600 - - (600+400) < f,

fs ' =507,767 MPa > 400 MPa

P fslb

y

p < 0,75. p,+

0,00195 .400

0,00466 < 0,75.0,0271+
400

0,00466 < 0,029

_ Af,—Afs _ 576,354.400 - 241,398 .400
0,85.f. b 0,85.25.300

= 21,205 mm

Mn = {(Asfy-As’ fs)(d—-a/2) + As'fs" (d—d )}
M, ={(576,354.400 — 241,398.400)( 412 —% 21,205) + 241,398.400. (412 — 38)}

M, =89893341,2 Nmm

My < oM,
16563527,810 Nmm < 0,9 . 89893341,2= 80904007,08 Nmm — Ok
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LAMPIRAN 5

( Perhitungan Jumlah Tulangan Kolom)
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Perhitungan Kolom Peta Gempa 2002

1 1 4 COLUMM C8
Stary Lewel STORY1
A B c
STORY4
STORY3 BOTTOM TOF
ditance [0 | value -284293.00
Move cursor over diagram for values
STORY2 Gambar Nilai Pu
COLURMM ]
Stary Lewel STORY1
STORY1
£
BOTTOM Tar
5 BASE
] X m

diztamce | 3060 walue 59849457

Move cursor over diagram for values

Gambar Nilai Mu
Kolom 400 x 400 mm

Py = 284293,01 N
M, = 5984945,7 Nmm
gh = h-2(cover +dps)-d,=400-2(20+10)— 16 =324 mm

g :g_h_ %: 0,81
h 400
f
m= — 400 =18,82
0,85.f, 085.25
.P“ _ 284293,01 _ 0.071 M“ _ 5984945,72 = 0,00374
f.b.h  25.400.400 f.b.h  25.400.400

Kedua nilai tersebut diplotkan ke dalam grafik NZS, sehingga didapatkan nilai
pm- dari Chart C5.3 380/0,8 dan C5.3 380/0,9

Untuk g=0,8 —  pm =0,080

Untuk g=09 —  pm =0,080

Untuk g=081 — pm =018 — po=Lm= 018 _(05005

m 1882
Astperiu = prb.n = 10,0095 . 400 . 400 = 1520 mm*  — 8 D 16 = 1608 mm?

¢ Pn‘max = ¢ [0,8{0,851:(; ’( Ag - Ast) + Astfy}]
= 0,65[0,8{0,85.25.( 400> -1608 ) +1608.400}]
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=2084695,6 N > Pu =284293,01 N..OK

Ptpakai = %= 0,01005 — pm =0,01005. 18,82 =0,189

p oPu_ 28429301 i oioioon P _ 43737386
4 065 f.bh  25.400.400
Lihat Chart C6.4 380/0.8 untuk pim=0,189
B o1
f.bh
M
~U o =0,102
f.bh

c

M, = 0,102 x f.” x b x h?
=0,102 x 25 x 400 x 400?
= 163200000 Nmm

#M,, = 0,65 x 163200000
#M,, = 106080000 Nmm

¢Mn > MU
106080000 Nmm > 5984945,7 Nmm — Kolom kuat

Hasil jJumlah tulangan yang diperoleh baik dengan menggunakan ETABS dan cara
manual diperoleh jumlah tulangan 816 dan kekuatan kolom sangat kuat.
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Perhitungan Kolom Peta Gempa 2010

COLUMM C8

Stary Lewvel STORY1
A B c
STORY4
STORY3 BOTTOM TOpP
distance [0 | value -284293.01
Morve cursor over diagram for walues
Gambar Nilai Pu
STORY2
COLUMM [}
Stary Lewel STORY1
STORY1
rd
y BASE BOTTOM TaF
= = distance value 59849457
Move curgor over diagram for values
Kolom 400 x 400 mm Gambar Nilai Mu
Py = 284293,01 N

My = 5984945,7 Nmm
gh = h—2(cover + dys ) - d, = 400 — 2(20 + 10) — 16 = 324 mm

g= N _ 328 _g
h ~ 400
f
m=_ v = 40 _jgg
085.f, 085.25
P, . 28420301 _ . M, _ 59849457 _ 50374

f bh  25.400.400

c

f_b.h?  25.400.4007

Kedua nilai tersebut diplotkan ke dalam grafik NZS, sehingga didapatkan nilai
pm- dari Chart C5.3 380/0,8 dan C5.3 380/0,9

Untuk g=0,8 —  pm =0,080

Untuk g=09 —  pm =0,080

— _ Pm _ 018 _
Untuk g=0.81 -018 = P - 018 _ 095
g R 7T T 1882

Astperiu = prb.n = 10,0095 . 400 . 400 = 1520 mm®*  — 8 D 16 = 1608 mm?
¢Pomax = #[0,8{0,85.f."( Ay — Axt) + Afy }]
= 0,65[0,8{0,85.25.( 400° -1608 ) +1608.400}]
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=2084695,6 N > Pu =284293,01 N..OK

Ptpakai = %= 0,01005 — pm =0,01005. 18,82 =0,189

P P
p o= P 28420301 i oiigon P 43737386 _ ),
$ 0,65 f.bh ~ 25.400.400

Lihat Chart C6.4 380/0.8 untuk pim=0,189

P” =0,11;
f. bh

,M“ =0,102
f b.h?

c

M, = 0,102 x f.” x b x h?
=0,102 x 25 x 400 x 400?
= 163200000 Nmm

#M;, = 0,65 x 163200000
#M,, = 106080000 Nmm

¢Mn > MU
106080000 Nmm > 59849457 Nmm — Kolom kuat

Hasil jJumlah tulangan yang diperoleh baik dengan menggunakan ETABS dan cara

manual diperoleh jumlah tulangan 8316 dan kekuatan kolom sangat kuat.
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LAMPIRAN 6

( Diagram Moment dan Axial Force)
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Peta Gempa 2002

Moment 3-3 (Nmm) Pada Balok

i

/4 ‘-;T")HY-I
4724649§ Wﬁsai 50192
3 b
ey p
i 8 B 3
6078 il 54 13760951.0]| STORY2
2747576.26 \‘LQJI—IMB?J 6814718
o
D b= =
\@4 ) g%\ﬁ : aé/ ;
Q0 —
7480 /1)41 40 10741 4| STORY2
31596?1.99K N@SMM ?253?01
D
=2 ©
g 3 = /
. —
5073 ﬁ 13193164.5 | STORY1
205723337~ L=heF3454. W -§770393
I
[=1
g b
L 3 o
1592394 2 2659690.0 3741982 J/ BASE
[mi] A il [Ri]

Potongan 1-1

/A STORY4

[~
4727806. -Ledadteos, -14449490
B 2]
3 = B
i z g 3
ik‘za -
544553 il 137 || sTORY3
274109241 “LedahrEos. 6816466
K 8 :
=] @i
2 [ b=
i <+ 2 8
@ -
0330 1| Hi2dnzos 10743768.4] | STORY2
3162527{?X “~Lh4dd085.1 W fszrsg
= =]
o~ =]
S o 2
S 2 g
A < i 8
6333 /f% L 2a78251 STORY1

2056718.46]  —LbebE4s2 6770592
2
[=]
S S
L 3 é
1592076 .9 2659682 3 3?421OBJ BASE
[55] ) [55] [55]
Potongan 3-3
126

//‘ STORY4

6412094, T-Led+dbes o 21333208
2 3 <
< - =
2 @ g9
i @ g\ =
= [y}
6943 [ td49a748 n8asedd 2| | STORYS
3904930. “lakadehaz, NEERRPS -10496421
ﬂX § ol 5
b:4 28 5
> - ©
b2 %\2 - M
—_ o~
1695 711111082576 163826619 smm
43916343  L=beEGe21, o 12686360
5 o 5
@0 r~ P
g 8 8
© =
\m 3 - wﬂl
s030 ]| 1idongars 20191 STORY1
2993935.86]  ePEEO625. o -10306274
! P
c B
=
r @ E
o~
2158423 6 ATT72420 HSTHGRR‘/ BASE
[s] A ] h
Potongan 2-2
I\‘ //l STORY4

4?24549§

10026429.7

[=
=]
oo

é
w
11208918 [ 331

-

27475?6.2%

5.6
©
1<)
=

90880
536

-

[

3159671 ‘Qi

5.9
[~
o
o
=

X“Q'QGMB

2057233.37

2]
]
A S
o o~
o o
Mson '%&039
«| 2pahdas.8 Wm
o
— ~
P~ w
P~ =
- o o
o o
1592304 2 2158423 6
] T ]

Potongan A-A

\BCQWTBB
[=2]
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80?3693§

4154067.1

14952482.7

>
P

®
o

5192704.§

3823454,

26596800 \47724 0 \E.GS‘EEBZE
[55] T [55]

m

151205/8.9

Potongan B-B

AXIAL FORCE pada Kolom
STORY4
-36918 2} -71108 5}1: -48101 OJ: STORY3
-76632 -141071E -QBOTTL: STORY2

—115503E -211462.85 -147516l08 | STORY1
£

-155086134 -284293 01 -198058 34 | BASE
[55] A [E [55]

Potongan 1-1

262.56

127

+

137609

STORY3

9506713.

4
g
b,
qQ
5/
9
10?413554/ %\

=
o
e
jr>

751 6466

9627141.5

:
: 6
=1
jw

107437% STORY2
4]

131926

752799

STORY1

|
A=l

_q
)
(%]

A
s
@
=)

1319310*/54 Nw

979205
979206

3741 982’/ 58TBES5.
¥ [=a]

whf] [ 17 g7rose:

3742108 E/ BASE
]

m

Potongan

[

C-C

)

STORY4

£

-61373 4J: -124836

-79286 Q{ STORY3

-123118 -243134/50

-184736 E -363064.3

-157681 J?': STORY2
—236431EHOHY1

4
-248105186 481774 1
[5 5] AN m

=31 ?ﬁJﬁ 7 | BASE
i}

[mi

Potongan 2-2
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X

—(=)

STORY4

-36919 1}

-71106 1{

-48100 3;[ STORY3

-98076 J4: STORYZ2

-115509 !E

-76635 -1410689121
-211460.40 -147515[93 | STORY1
4
-155037E -2A84492 25 -198058.10 | BASE
[55] A [55] [E5]
Potongan 3-3
STORY4
-71108 GJ: -124836 -71106 1{ STORY3
-141071 Ja: -243134|50 -141069 J1: STORY2
-211462 E -363054.3 —211462E STORY1
Z
-284293.01 -43477& 1 -284203 25 | BASE
[55] v [E5] 53]

Potongan B-B

128

3

—

GO

STORY4
} g £ {
3
-36916.24 | ~ -61373.4 -36919.17| STORY3
-76632 JQ: -123118198 -76635 Jﬁ: STORY2
-115503E -184736.84 -115509]10 | STORYA
Z
-155086.34 -248105 86 -15508% 33 | BASE
[55] T [E [55]
Potongan A-A

(2

STORY4

-48101 OJ:

—(

-79286

-98077 JS:

-48100 3£ STORY3
-QEOTBL: STORYZ2

-147516l08

i
-198058.34
0

-157681197
-2364J‘| 06 -147515(93 [ STORY1
-31F6B6.7 -198058.10 | BASE
T [sis] [wi]
Potongan C-C
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MOMENT 2-2 (Nmm) pada Kolom

O

STORY4

847128

EYEYN

12376376.7

5\4
P-8547610

XENWZKH

88526

T

4231104<

64976385
w3

i

&65545

k&oue@

4474204

T

5092048§

?63251%

XZOUOT

5303706

T

396208 92

5984945.7

\

\-3516591

4087088

S

\5’?9421 248
] A

Potongan 1-1

[mm}

GO

STORY4

8563304
6553222[

-12373710

SQRRR@K

-8852034

Nk

STORY3

?01570

-4475669

I

792211%1

2393604.8
[=:

Potongan 3-3

9908148 .1 68499878 | STORY2
709?809 ?81 112 7302997
11%%{44 320124% STORY1
7961060 -5985161 -4087231
2
/ 3616730 f 2460841 AJ BASE
] A m [=5]

129

STORY4

XUGHS&-

7503.34
974 91 STORY2

184 87

561 ‘Oﬂi

-3833.85

5

21 7&4 33%

1617. 1282.7 260.30
\590 77 \538 a4 I FQET 1
-369.93 -243.06 -33.20
4
2307 153.45 1.08| BASE
[um] [mm) [um]
Potongan 2-2
STORY4
8471285.0 184 .87 | -8475907
o©
o
o
2 /
ﬁmo Y |.2817.08 8563305.2 | STORY?
428110445 225827 4269227
s
v‘)
Séﬁs% 2172.46 GHEHK STORY2
509204% 1617.49 -%99?309
X%O‘IJOT -690.77 7922113.8 | STORY1
396208 -369.93 61060
z
\XQQALZW 2.8 23073 2393604 P1/ BASE
[55] T [E5] [55]

Potongan A-A
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STORY4

12376376.7

szz‘xa

1508.89

-3833.85

| =12373710

127360801 | STORY3

649763

2947 14

3368.24

701570
gaoswgZ STORY2

763251%

1282.70

-638.84

?51112

5984945.7

\

-243.06

11Qfal"ﬂ.4Z STORY1

85161

15345
[s=]

Potongan B-B

3616730 z BASE
[um]

130

8852682.3 |

447420%

5303 TQE ?

408708,

Potongan C-C

STORY4
561.04 8852034
kgaﬁm -1051.50 39@34 STORY3
-808.34 -fﬂ?sﬁﬁs
}84&36? 974.90 6849;?41 STORY2
260.30 -%%9299?
-8201570 -150.67 5203444 STORY1
-33.20 -4087231
4
Xamzaw 108 ?AF»QHMA/J BASE
[55] T [55] [E5]
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Peta Gempa 2010

Moment 3-3 (Nmm) Pada Balok

A

/A STORY4

%W

[
4724649, - STELEES 14450192
Q D
3 5
® e 2 2
- )
Fsas078 A 54 13760941.9| | STORY2
2747576.26 ] 67.1 6814718
& Er
o it
2 & b
A & B
o0 —
4 I STORY?2
3159671.9 704. -8253701
3 1
= 34 o
" =2 =]
\m . @%y . M
[ w
5073 /I;ﬂ 77920 13193164 5| STORY1
205723337]  —L<heidass, W -6770393
=
f=]
g p
L 3 2
1592304 .2 2659690.0 ?741982:/ BASE
[ A [ [Ea]

Potongan 1-1

GO

b

STORY4

4?2780&&

2741092.41

316252?.?X
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LAMPIRAN 7

( Gambar Detail Penulangan )
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GambarL7.1 Densh Banguman

Skala 1:80

Gambar L7.1 : Denah Bangunan
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TIPE Balok 300 x 450
LANTAI Tump Kiri Lapangan Tump Kanan
Lantai 4
Lantai 3
TULANGAN ATAS 2316 3ole a216
TULANGAN BAWAH 2P1E 216 aele
SENGEANG D10-100 Dio-100 01a-100
TIPE Balok 300 x 450
LANTAI Tump Kiri Lapangan Tump Kanan
Lanta 2
Lantai 1
TULANGAN ATAS 2@1e 2@ls 3216
TULANGAN BAWAH 3916 3916 Jele
SENGEANG D10-100 D1o-100 01a-100

Gambar L7.2 : Tabel Penulangan pada Balok
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KOLOM K-1 K2 K3 K4 K5
[+] '—WU—C @ = '—Wﬂc ¥ v
b L [ ul Lx
DIMENSI 400 400 400X400 400x400 400400 420xX4350
TUL. UTAMA 8aél6 S@ls g@16 Balc 1e@les
SENGKANG D10-100 Di0-=100 D1d-100 D10=100 010-100
KOLOM K-6 K-7 K-8 K-8
I @ i T r\.@} T @ T T
] [= =] ul [
DIMENSI 400 400 400X 400 400 401 400400
TUL. UTAMA 216 215 2@1E EdlE
SENGEKANG D10-100 Di0=100 D10-100 D10-100

Gambar L7.3 : Tabel Penulangan pada Kolom
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Gambar L7.4 : Detail Penulangan pada Balok dan Kolom
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Gambar L7.5 : Detail Penulangan Struktur
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LAMPIRAN 8
(Grafik NZS)
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