BAB VI

KESIMPULAN DAN SARAN

6.1 Kesimpulan

Setelah dilakukan analisis dan perancangan pada struktur atas Gedung

Trans National Crime Center Mabes Polri Jakarta, dapat diambil beberapa

kesimpulan seperti yang tercantum di bawah ini.

1. Pada proses perancangan struktur terjadi perubahan desain sebanyak tiga kali
dikarenakan pengecekan syarat waktu getar alami fundamental gedung disusul
dengan pengecekan desain struktur betonnya. Pengecekan struktur beton
berupa pemeriksaan rasio baja tulangan, gaya geser yang terjadi, dan gaya
geser pada hubungan balok kolom (join).

1) Desain pertama menggunakan dimensi sesuai estimasi awal dan didapatkan
bahwa desain tidak memenuhi syarat waktu getar alami, timbul gaya geser
yang melebihi gaya geser maksimum yang diijinkan pada balok, dan rasio
penulangan yang melebihi rasio maksimumnnya pada balok serta kolom.

2) Pada desain kedua dimensi kolom dibesarkan dengan tujuan mengurangi
waktu getar alami. Hasil desain kedua masih belum memenuhi syarat baik
dari syarat getar maupun pemeriksaan betonnya.

3) Pada desain ketiga dimensi balok dibesarkan dengan tujuan mengurangi
waktu getar alami. Hasil desain ketiga masih belum memenuhi syarat baik

dari syarat getar maupun pemeriksaan betonnya.
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4) Pada desain keempat ditambahkan dinding geser dengan mengembalikan
ukuran kolom seperti semula tanpa mengembalikan ukuran balok karena
setelah dilakukan percobaan-percobaan diawal ternyata dimensi balok dan
penambahan dinding geser ternyata dapat menambah kekakuan struktur
sehingga waktu getar alami dapat berkurang. Semua balok dan kolom sudah
masuk syarat, sehingga desain ditetapkan sebagai desain untuk perancangan
struktur.

2. Elemen — elemen struktur yang dirancang berupa pelat, balok, kolom, dan
tangga sesuai dengan batasan masalah serta dinding geser sebagai elemen
struktur tambahan. Berikut kesimpulan dari dimensi dan tulangan yang
digunakan:

1) Digunakan pelat lantai dua arah tebal 120 mm dengan tulangan pokok P10-
150 untuk daerah tumpuan dan P10-150untuk daerah lapangan, serta P8-200
untuk tulangan susut.

2) Digunakan pelat atap dua arah tebal 120 mm dengan tulangan pokok P10-
250 untuk daerah tumpuan dan P10-250 untuk daerah lapangan, serta P8-
200 untuk tulangan susut.

3) Digunakan tangga tipe 1 dengan tinggi 6 meter pada lantai 1 dan 2 dengan
tulangan pelat pada tumpuan D13-80 dan lapangan D13-100, serta tulangan
susut P10-200.

4) Digunakan tangga tipe 2 dengan tinggi 4 meter pada lantai 3 hingga lantai
teratas dengan tulangan pelat pada tumpuan D13-200 dan lapangan D13-

200, serta tulangan susut P10-200.
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5) Balok bordes yang digunakan berdimensi 200 x 400 mm?. Digunakan
tulangan longitudinal 2D16 untuk tumpuan atas, tumpuan bawah, dan
lapangan. Digunakan tulangan geser 2P10-150 pada tumpuan dan lapangan.

6) Balok anak yang digunakan berdimensi 300 x 600 mm’ dengan panjang 4
meter. Digunakan tulangan longitudinal 3D22 untuk tumpuan atas, 2D22
tumpuan bawah, dan lapangan. Digunakan tulangan geser 2P12-80 pada
tumpuan dan 2P10-150 pada lapangan.

7) Balok induk yang digunakan berdimensi 400 x 800 mm? dengan panjang 8
meter. Digunakan tulangan longitudinal 6D25 untuk tumpuan atas, 3D25
tumpuan bawah dan lapangan. Digunakan tulangan geser 4P12-100 pada
tumpuan dan 2P10-250 pada lapangan.

8) Kolom yang ditinjau pada kolom lantai 2, berdimensi 900 x 900 mm?
dengan tinggi 6 meter. Digunakan tulangan longitudinal 20D25, tulangan
transversal 4D13-100 sepanjang lo dan 4D13-150 diluar lo.

9) Digunakan dinding geser dengan tebal 350 mm dan dipasang menerus dari
bagian bawah struktur hingga pada ketinggian 48 meter. Digunakan
tulangan dua lapis D16-140 untuk tulangan horizontal dan vertikal. Pada
elemen batas digunakan sengkang 4D13-100 serta digunakan 2D13-100

pada badan penampang.
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6.2 Saran
Berikut saran yang dapat diberikan penulis dari hasil penyusunan tugas
akhir Perancangan Struktur Atas Gedung Trans National Crime Center Mabes

Polri Jakarta:

1. Estimasi dimensi perlu dilakukan pertama kali dalam merencang ukuran
elemen struktur dan dapat dijadikan pedoman awal untuk menentukan
perubahan dimensi bila diperlukan.

2. Dalam melakukan analisis struktur dapat digunakan program bantu untuk
mempercepat proses penyusunan, tetapi tidak boleh lupa prinsip — prinsip dasar
hitungan dan tidak bergantung sepenuhnya pada program tersebut.

3. Aturan dan tata cara seperti SNI 03-1726-2002 dan SNI 03-2847-2002
digunakan sebagai acuan dan pedoman dalam pengerjaan tugas akhir

perancangan struktur bangunan.



LAMPIRAN A

A.1l. Gambar Denah Portal 3

A.2. Gambar Denah Portal E

A.3. Gambar Denah Lantai 1 s/d Lantai 2

A.4. Gambar Denah Lantai 3 s/d Lantai 4

A.5. Gambar Denah Lantai 5 s/d Lantai 6

A.6. Gambar Denah Lantai 7 s/d Lantai 8

A.7. Gambar Denah Lantai 9 s/d Lantai 10

A.8. Gambar Denah Lantai 11 / Atap

A.9. Gambar Penulangan Pelat Lantai

A.10. Gambar Penulangan Pelat Atap

A.11. Gambar Penulangan Tangga

A.12. Gambar Penulangan Balok Anak Empat Meter
A.13. Gambar Penulangan Balok Induk Delapan Meter
A.14. Gambar Penulangan Kolom Lt.2

A.15. Gambar Penulangan Dinding Geser
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LAMPIRAN B

B.1. Input ETABS 9.0

B.2. Output ETABS 9.0

B.3. Concrete Design / Check of Structure

B.4. Nomogram Komponen Struktur Bergoyang
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Lampiran B.1. Input ETABS 9.0

ETABS v9.0.0 File:desain 4 Units:KN-m

LOADING COMBINATIONS

COMBO

CcomB1

ComB2

COMB3

comB4

COMB5

COMB6

COMB7

COMBO

TYPE

ADD

ADD

ADD

ADD

ADD

ADD

ADD

CASE

DL

SD

DL

SD

LLE

DL

SD

LL

EX

EY

DL

SD

LL

EX

EY

DL

SD

LL

EX

EY

DL

SD

LL

EX

EY

DL

SD

LL

CASE

TYPE

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Juli 11, 2013 15:53 PAGE 1

SCALE

FACTOR

1,4000
1,4000
1,2000
1,2000
1,6000
1,2000
1,2000
1,0000
1,0000
0,3000
1,2000
1,2000
1,0000
-1,0000
0,3000
1,2000
1,2000
1,0000
1,0000
-0,3000
1,2000
1,2000
1,0000
-1,0000
-0,3000
1,2000
1,2000

1,0000
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covB8

COMB9

COMB10

ComMB11

COMB12

COMB13

CcomvMB14

COMB15

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

EX

EY

DL

SD

LL

EX

EY

DL

SD

LL

EX

EY

DL

SD

LL

EX

EY

DL

SD

EX

Exg

DL

SD

EX

EY

DL

SD

EX

EY

DL

SD

EX

EY

DL

SD

EX

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

0,3000
1,0000
1,2000
1,2000
1,0000
-0,3000
1,0000
1,2000
1,2000
1,0000
0,3000
-1,0000
1,2000
1,2000
1,0000
-0,3000
-1,0000
0,9000
0,9000
1,0000
0,3000
0,9000
0,9000
-1,0000
0,3000
0,9000
0,9000
1,0000
-0,3000
0,9000
0,9000
-1,0000
-0,3000
0,9000
0,9000

0,3000
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COMB16

CcomMB17

COmMB18

ENVE

XLEFT

ADD

ADD

ADD

ENVE

ENVE

EY

DL

SD

EX

EY

DL

SD

EX

EY

DL

SD

EX

EY

ComB1

COmB2

COMB3

CcomB4

COMB5

COMB6

COMB7

COMB8

COMB9

COMB10

ComvMB11

COMB12

COMB13

COomMB14

COMB15

COMB16

ComMB17

COmMB18

ComB1

CcomB2

COMB3

COMBS

COMB11

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Static

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

1,0000
0,9000
0,9000
-0,3000
1,0000
0,9000
0,9000
0,3000
-1,0000
0,9000
0,9000
-0,3000
-1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000

1,0000
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XRIGHT

YLEFT

YRIGHT

ENVE

ENVE

ENVE

COmMB13

covB1

CcomB2

covB4

COMB6

CcomMB12

COomMB14

COmMB1

COMB2

COMB7

COMB8

COMB15

COMB16

ComB1

COmB2

COMB9

COMB10

COomMB17

COMB18

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000

1,0000
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ETABS v9.0.0 File:desain 4 Units:KN-m Juli 11, 2013 15:55 PAGE 2

STORY DATA

STORY SIMILAR TO HEIGHT ELEVATION
STORY11 None 4,000 48,000
STORY10 STORY11 4,000 44,000
STORY9 STORY11 4,000 40,000
STORY8 STORY11 4,000 36,000
STORY7 STORY11 4,000 32,000
STORY6 STORY11 4,000 28,000
STORY5 STORY11 4,000 24,000
STORY4 STORY11 4,000 20,000
STORY3 STORY11 4,000 16,000
STORY2 STORY11 6,000 12,000
STORY1 STORY11 6,000 6,000

BASE None 0,000



ETABS v9.0.0 File:desain 4 Units:KN-m

STATIC

STATIC
CASE

DL
SD
LL
EX
EY

LOAD

CASE
TYPE

DEAD
SUPER DEAD
LIVE
QUAKE
QUAKE

CASES

AUTO LAT

LOAD

NZA
NZA
NZA
USER
USER

Juli 11, 2013 15:55 PAGE 3

SELF WT

MULTIPLIER

1,0000
0,0000
0,0000
0,0000
0,0000
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ETABS v9.0.0 File:desain 4 Units:KN-m Juli 11, 2013 15:55 PAGE 4

RESPONSE SPECTRUM CASES

RESP SPEC CASE: SNI12002

BASIC RESPONSE SPECTRUM DATA

MODAL DIRECTION MODAL SPECTRUM
COMBO COMBO DAMP ING ANGLE
CcQcC SRSS 0,0500 0,0000

RESPONSE SPECTRUM FUNCTION ASSIGNMENT DATA

DIRECTION FUNCTION SCALE FACT
ul WG5LUNAK 1,15412
uz2 WG5LUNAK 1,15412

uz WG5LUNAK 1,15412

TYPICAL
ECCEN

0,0000
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ETABS v9.0.0 File:desain 4 Units:KN-m Juli 11, 2013 15:55 PAGE 5

MASS SOURCE DATA

MASS LATERAL LUMP MASS
FROM MASS ONLY AT STORIES
Masses & LoaYes Yes

MASS SOURCE LOADS

LOAD MULTIPLIER

DL 1,0000
LL 0,3000
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ETABS v9.0.0 File:desain 4 Units:KN-m Juli 11, 2013 15:55 PAGE 6
DIAPHRAGM MASS DATA

STORY DIAPHRAGM MASS-X MASS-Y MMI X-M Y-M
STORY11 D11 2239,8846  2239,8846 751910,7379 28,125 26,500
STORY10 D10 2595,0712 2595,0712 944586,8676 28,125 26,499
STORY9 D9 2626,1975 2626,1975 956207,3771 28,125 26,499
STORY8 D8 2655,0182  2655,0182 967360,6069 28,125 26,499
STORY7 D7 2693,0616  2693,0616 981563,4518 28,125 26,499
STORY6 D6 2728,7992  2728,7992 995299,0170 28,125 26,499
STORY5 D5 2773,7595 2773,75951012084,1975 28,125 26,500
STORY4 D4 3266,7042  3266,70421319084,1822 28,125 26,500
STORY3 D3 3382,0857  3382,08571385468,6257 28,125 26,500
STORY2 D2 3721,3630 3721,36301562057,6963 28,125 26,500
STORY1 D1 4072,0150 4072,01501743174,2312 28,125 26,500
ETABS v9.0.0 File:desain 4 Units:KN-m Juli 11, 2013 15:55 PAGE 7
ASSEMBLED POINT MASSES

STORY UX Uy uz RX RY RZ
STORY11 2302,341474 2302,341474 0,000000 0,000000 0,000000 751910,7379
STORY10 2595,071156 2595,071156 0,000000 0,000000 0,000000 944586 ,8676
STORY9 2626,197521 2626,197521 0,000000 0,000000 0,000000 956207 ,3771
STORY8 2655,018229 2655,018229 0,000000 0,000000 0,000000 967360,6069
STORY7 2693,061563 2693,061563 0,000000 0,000000 0,000000 981563,4518
STORY6 2728,799241 2728,799241 0,000000 0,000000 0,000000 995299,0170
STORY5 2773,759546 2773,759546 0,000000 0,000000 0,0000001012084,1975
STORY4 3266,704220 3266,704220 0,000000 0,000000 0,0000001319084 ,1822
STORY3 3382,085651 3382,085651 0,000000 0,000000 0,0000001385468,6257
STORY2 3721,363027 3721,363027 0,000000 0,000000 0,0000001562057 ,6963
STORY1 4072,014975 4072,014975 0,000000 0,000000 0,0000001743174,2312
BASE 836,376949 836,376949 0,000000 0,000000 0,000000 0,000000
Totals 33652,79355 33652,79355 0,000000 0,000000 0,00000012618796,991
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ETABS v9.0.0 File::desain4 Units:KN-m

CENTERS O F

STORY
LEVEL

STORY11

STORY10

STORY9

STORY8

STORY7

STORY6

STORY5

STORY4

STORY3

STORY2

STORY1

DIAPHRAGM
NAME

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

CUMULATIVE

MASS

&

Juli 11, 2013 15:55 PAGE 8

CENTERS

197

RIGIDITY

//--CENTER OF RIGIDITY--/

MASS ORDINATE-X ORDINATE-Y ORDINATE-X ORDINATE-Y

2239,8846

2595,0712

2626,1975

2655,0182

2693,0616

2728,7992

2773,7595

3266,7042

3382,0857

3721,3630

4072,0150

28,

28,

28,

28,

288

285

288

28,

288

28,

28,

125

125

125

125

125

125

125

125

125

125

125

Z6p

26,

26,

265

26,

268

268

26,

268

268

26,

500

499

499

499

499

499

500

500

500

500

500

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

26,500

26,500

26,500

26,500

26,500

26,500

26,500

26,500

26,500

26,500

26,500
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MODAL

MODE
NUMBER

Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode

© 00N O O~ WN P

NNNRERRRRRRRRPR R
NP O®OOw-NO®OUMNWNIERO

PERIODS

AND

PERI10D
(TIME)

1,22079
1,21647
0,73341
0,31015
0,31000
0,18999
0,14118
0,14110
0,08843
0,08752
0,08746
0,06501
0,06498
0,05707
0,05284
0,05281
0,04443
0,04442
0,04365
0,03796
0,03794
0,03618

FREQUENCIES

FREQUENCY
(CYCLES/TINME)

0,81914
0,82205
1,36349
3,22426
3,22582
5,26332
7,08300
7,08737
11,30865
11,42560
11,43384
15,38223
15,38928
17,52218
18,92618
18,93463
22,50640
22,51211
22,90845
26,34582
26,35571
27,64059

CIRCULAR FREQ
(RADIANS/TIME)

5,
5,
8,
20,
20,
33,
44,
44,
71,
71,
il
96,
96,
110,
118,
118,
141,
141,
143,
165,
165,
173,

14680
16510
56705
25863
26841
07042
50379
53124
05436
78917
84093
64943
69373
09509
91670
96980
41186
44775
93805
53568
59779
67095

198
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MODAL

MODE
NUMBER
<SUM>

Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode
Mode

© 00N O O~ WN P

NNNRERRRRRERRRPR R
NP O®OO®Ww-NO®OUMWNIERERO

X-

%MASS

0,00
67,68
0,00
0,01
21,82
0,00
0,00
5,60
0,00
0,00
2,62
0,00
1,50
0,00
0,00
0,63
0,00
0,11
0,00
0,00
0,02
0,00

TRANS
<SUM>

68>
68>
68>
90>
90>
90>
95>
95>
95>
98>
98>
99>
99>
99>
<100>
<100>
<100>
<100>
<100>
<100>
<100>

AN AN NN NN AN AN AN AN AN AN AN ANA

PARTICIPATING

Y-

%MASS

67,71
0,00
0,00

21,79
0,01
0,00
5,60
0,00
0,00
2,61
0,00
1,50
0,00
0,00
0,63
0,00
0,12
0,00
0,00
0,02
0,00
0,00

MASS RATI1O0S
TRANS Z-TRANS
<SUM> %MASS <SUM>
< 68> 0,00 < 0>
< 68> 0,00 < 0>
< 68> 0,00 < 0>
< 90> 0,00 < 0>
< 90> 0,00 < 0>
< 90> 0,00 < 0>
< 95> 0,00 < 0>
< 95> 0,00 < 0>
< 95> 0,00 < 0>
< 98> 0,00 < 0>
< 98> 0,00 < 0>
< 99> 0,00 < 0>
< 99> 0,00 < 0>
< 99> 0,00 < 0>
<100> 0,00 < 0>
<100> 0,00 < 0>
<100> 0,00 < 0>
<100> 0,00 < 0>
<100> 0,00 < 0>
<100> 0,00 < 0>
<100> 0,00 < 0>
<100> 0,00 < 0>

RX-ROTN

%MASS

98,04
0,01
0,00
1,75
0,00
0,00
0,16
0,00
0,00
0,03
0,00
0,01
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

<SUM>

< 98>
< 908>
< 98>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>

RY-ROTN

%MASS

0,01
98,03
0,00
0,00
1,77
0,00
0,00
0,16
0,00
0,00
0,02
0,00
0,01
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

<SUM>

< 0>
< 98>
< 98>
< 98>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>
<100>

199

RZ-ROTN
%MASS
0,00 < O~
0,00 < O©O>
66,29 < 66>
0,00 < 66>
0,00 < 66>
24,17 < 90>
0,00 < 90>
0,00 < 90>
5,41 < 96>
0,00 < 96>
0,00 < 96>
0,00 < 96>
0,00 < 96>
2,59 < 98>
0,00 < 98>
0,00 < 98>
0,00 < 98>
0,00 < 98>
1,17 <100>
0,00 <100>
0,00 <100>
0,33 <100>
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MODAL

LOAD

Juli 11, 2013 15:55 PAGE 11

PARTICIPATION

(STATIC AND DYNAMIC RATIOS ARE IN PERCENT)

TYPE

Load
Load
Load
Load
Load
Accel
Accel
Accel
Accel

NAME

DL
SD
LL
EX
EY
Ux
uy
uz

STATIC

0,0000
0,0000
0,0000
100,0000
100,0000
100,0000
100,0000
0,0000

DYNAMIC

0,0000
0,0000
0,0000
100,0000
100,0000
99,9932
99,9931
0,0000

RATI1OS

200
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STORY

STORY

STORY11

STORY10

STORY9

STORY8

STORY7

STORY6

STORYS

STORY4

STORY3

STORY2

STORY1

FORCES

LOAD

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

LOCATION

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Top

Bottom

Juli 11, 2013 16:05 PAGE 10

VX

4711,03

4711,03

8861,29

8861,29

12088,92

12088,92

14631,60

14631,60

16733,36

16733,36

18574,35

18574,35

20271,85

20271,85

22131,49

22131,49

23885,11

23885,11

25486,27

25486,27

26319,12

26319,12

VY

4697,32

4697,32

8833,02

8833,02

12046,99

12046,99

14577,37

14577,37

16668,71

16668,71

18501,62

18501,62

20193,77

20193,77

22049,52

22049,52

23800,17

23800,17

25399,51

25399,51

26231,91

26231,91

181768,034

181768,034

341850,432

341850,432

466298,852

466298,852

564306,253

564306,253

645313,936

645313,936

716291,739

716291,739

781780,040

781780,040

853562,579

853562,579

921266,786

921266,786

983101,938

983101,938

1015276,120

1015276,120

MX

0,000

18789,278

18789,278

54035,942

54035, 942

101838,251

101838,251

159167,095

159167,095

223930,838

223930,838

294789,826

294789,826

371006,637

371006,637

452718,101

452718,101

539848, 265

539848, 265

679455,100

679455,100

826087,594

201

MY

0,000

18844,135

18844,135

54203,892

54203,892

102174,224

102174,224

159721,183

159721,183

224746 ,587

224746,587

295902,350

295902,350

372440,905

372440,905

454494 ,091

454494 ,091

541982,608

541982,608

682140,479

682140,479

829321,165



ETABS v9.0.0 File:desain 4 Units:KN-m Juli 11, 2013 16:18 PAGE 2

DISPLACEMENTS AT

STORY

STORY11

STORY10

STORY9

STORY8

STORY7

STORY6

STORYS

STORY4

STORY3

STORY2

STORY1

DIAPHRAGM

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

LOAD

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

SN12002

DIAPHRAGM

POINT

937

938

939

940

941

942

943

944

945

946

947

CENTER

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

28,125

O F

26,500

26,499

26,499

26,499

26,499

26,499

26,500

26,500

26,500

26,500

26,2500

MASS

UX

0,0640

0,0579

0,0500

0,0416

0,0351

0,0288

0,0228

0,0182

0,0129

0,0082

0,0028

uy

0,0644

0,0577

0,0509

0,0440

0,0370

0,0300

0,0245

0,0183

0,0129

0,0082

0,0028

RZ

0,00000

0,00000

0,00000

0,00000

0,00000

0,00000

0,00000

0,00000

0,00000

0,00000

0,00000

202
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LOADING COMBINATIONS

COMBO

ENVE

ETABS v9.0.0 File:desain 4 Units:KN-m

BEAM

STORY

STORY2

COMBO

TYPE CASE

ENVE COomMB1

COMB2

COMB3

comB4

COMB5

COMB6

COMB7

COmMB8

COMB9

COMB10

COmMB11

CcomB12

COMB13

COMB14

COMB15

COMB16

COomMB17

COMB18

FORCES
BEAM LOAD Loc
B7 ENVE MAX
0,0000
0,5000

1,0000

CASE

TYPE

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

0,00
0,00

0,00

V2

-46,71

-43,78

-38,81

SCALE

FACTOR

1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000

1,0000

Juli 10, 2013 20:11

V3

0,00

0,00

0,00

PAGE 2
T M2
1,897 0,000
1,897 0,000
1,897 0,000

M3

-57,479

-34,606

-13,708

203



STORY2

STORY2

STORY2

B7

B59

B59

ENVE MIN

ENVE MAX

ENVE MIN

1,5000

2,0000

2,5000

3,0000

3,5000

4,0000

0,0000

0,5000

1,0000

1,5000

2,0000

2,5000

3,0000

3,5000

4,0000

0,4500

0,8938

1,3375

1,7813

2,2250

2,6688

3,1125

3,5563

4,0000

4,0000

4,4438

4,8875

5,3313

5,7750

6,2188

6,6625

7,1063

7,5500

0,4500

0,8938

1,3375

1,7813

0,00

0,00

0,00

0,00

-31,80

-22,74

-13,69

-6,68

-1,70

1,22

-105,32

-100,41

-90,78

-76,43

-57,36

-40,35

-27,87

-19,37

-14,84

-10,21

-0,77

10,28

22,89

36,26

48,85

59,87

69,29

77,10

177,89

188,79

202,83

219,99

240,19

261,92

282,15

299,36

313,44

-377,23

-363,15

-345,94

-325,71

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

1,897

1,897

1,897

1,897

1,897

1,897

-11,434

-11,434

-11,434

-11,434

-11,434

-11,434

-11,434

-11,434

-11,434

18,514

18,514

18,514

18,514

18,514

18,514

18,514

18,514

18,514

31,687

31,687

31,687

31,687

31,687

31,687

31,687

31,687

31,687

-33,294

-33,294

-33,294

-33,294

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

4,194

19,473

38,235

51,276

59,072

63,610

-183,503

-135,259

-90,273

-50,532

-19,415

-5,034

3,822

9,681

13,565

264,280

266,775

264,724

257,416

254,204

262,247

261,984

257,282

287,385

281,348

274,574

293,827

306,159

310,186

304,810

301,835

308,440

310,500

-815,543

-651,156

-493,710

-344,589

204



2,2250

2,6688

3,1125

3,5563

4,0000

4,0000

4,4438

4,8875

5,3313

5,7750

6,2188

6,6625

7,1063

7,5500

0,00

0,00

0,00

0,00

0,00

0,00

0,00

-303,98

-283,78

-266,62

-252,58

-241,68

-87,36

=795

-70,13

=), il

-46,52

=-338,15

-20,54

-9,49

-0,06

0,00

0,00

0,00

0,00

0,00

0,00

-33,294

-33,294

-33,294

-33,294

-33,294

-16,593

-16,593

-16,593

-16,593

-16,593

-16,593

-16,593

-16,593

-16,593

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

-214,

-111,

-13,

7,

139,

141,

84,

11

-65,

-148,

-236,

-342,

-471,

-607,

790

458

374

693

923

880

412

,654

639

179

529

508

647

728
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LOADING COMBINATIONS

COMBO

COMBO TYPE CASE

ENVE ENVE COomMB1

COMB2

COMB3

comB4

COMB5

COMB6

COMB7

COmMB8

COMB9

COMB10

COmMB11

CcomB12

COMB13

COmMB14

COMB15

COMB16

COomMB17

COMB18

ETABS v9.0.0 File:desain 4 Units:KN-m

COLUMN FORCES

STORY COLUMN LOAD LoC
STORY2 Cc1i8 ENVE MAX
0,0000
2,6000

5,2000

CASE

TYPE

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

Combo

P V2
-5416,19 118,15
-5371,54 118,15
-5326,88 118,15

SCALE

FACTOR

1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000
1,0000

1,0000

V3

134,47
134,47

134,47

Juli 10, 2013 20:09 PAGE 2

-0,002

-0,002

-0,002

M2

462,599

112,967

127,355

M3

411,731

104,541

144,222
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207

STORY2 Cc1i8 ENVE MIN
0,0000 -8946,38 -91,79 -84,30 -0,005 -311,024 -333,106
2,6000 -8886,84 -91,79 -84,30 -0,005 -91,835 -94,442

5,2000 -8827,30 -91,79 -84,30 -0,005 -236,666 -202,650
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.
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Lt.wt. Fac. =1, 000

M3 !

__I;eng:.th.:‘ RS :

5,400

TN/R G i "} ;
inforc:z.ng requlrad exceeds maxmumaliowed i i ) ] .
N/C: Not Calqulated g @ T
: Not Needed g o ; :
i
i E.E&W_L.“ng 7%,.y“M“mé.uh ¢ . j”
; : ; : i :
!

: :
H i i
5 1 ! ; ;
: H : | H

L qi Jivsgmac: 4 e ek =,

- H i !

H i

: 5
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ACI 318 99 BEAM SECTION DESIGN Type

- STORY1 © L=8,000 : L
Element; : B3 . D=0, 600 B=0, 350
Station Loc : 7,550 ; ds=0,000 dct=0, 040
sect.lon ID .z B3SX6C .. .. . E=23500000,00. fc=25000,000
Combo ID : : ENVE - fy=400000, 000  fys=240000, 000
E“hJ. {Bendlng) 0,800 .
EhiGSHear)d 00805 i 3
. Phi(Torsion):. Q,?SO
De51gn Moments, M3 : H e
: Positive Negative" - Special
X e - _.Moment Moment . FMoment.
658 051 ~934, 202 ? 558 051
Flex,ural Re:.nforcement for Moment M3 : TR
TP Required T T #Moment TU=Moment
e _’» e F oo Rebar 7' Rebar
fop (+2 Axis) o/s §2 o/$ #2 o/s #2
Bottom (_2 Ju;ls) e 0,004 = (0 4004 -0,002..
she:ar Re:.nfarcement fdr Shear, V2 e ;
~ewd i i Dedigh . ; Shear :  Sheap . Shear
Rebar SR .phi*Ve ph:.*Vs .
- 000 0 000 .. 0;000 . 0,000,
Rerlnforcament far Torslcn, ‘i‘ Pl Sreailele s B
| Rebar | Reba.r Torsiohn Critical
P Tu i+ e
= Q,;002 01002 78 831

Sway Special Unikts:

EN-—m

{Summary) ;

b£=0, 350

dcb=0, 040

Lt.Wt. Fac

-=1,000

Spe:clal !
~Moment

"—934 202

Rebar

6 T5TE-04 1T
-6,757E-04 .

~_Shear

dp
.. 0,000. ...

Area Perlmet:er
T R : 45 S Eh &
PGS ... e

i
- =
i :
=T
i
t 1
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Subject

ACT 318 99 coz.mm s:scuon DESIGN ‘Type:.Sway Special Units: KN-n (Summary:)

-Level e STORYl i : - L=6,000 e G et

Element i 68 : : ‘B=0, 900 : D=0, 300 : dc-"o 046
‘Station Loc : 0,000 : .E=23500000, 00 £fe=25000,000 : Lt. Wt. Fac =1, 000
. Section ID . : KY90X90 cce e e 1 2Y=400000, 000 ,___fys?ZAODOO,_G.0.0

Comho ID : ENVE : : .RLLF=0, 400 : Eoadtad

Ph1 (Compress.lon—Splral) D 700 : Dverstrength Factor 1,25

i PhltCompress:.on—Tied) “B7650 & -
. Bhi{Tension)s . : ‘0, 800
Phi {Bending) : : 0,800 : : : o e
- Bhi. (Sbear/Torslqn) .g'_.:zsg.,.._.__.‘, s s e Fa e i i
A}{IAL E‘ORCE & BIAXIAL MOMENT DESIGN EFORipU, M2, M3 ' e,

; : Rebar : Design @ Des:Lgn N Des:.gn : Minimum ° - Minimum’

e ‘Area. i .. cPub M2.. . P, . M3 .. . i .
#2 § 1632 085 ; 3258 219 3341’3 727 el €8,939 " .

-t s

‘AXIAL FORGE & BIAXIAL MOI-IENT FACTORS ’, _!- et 3. 0 0
- e Delta el Delta s LT T s
; -Fdetor .. .. .. .Factor.. .. --. Factor.: . .. Factorr @ W epyaeh . 0 0 .
Major Bending(M3) f e s 1,013 - 1,000 - : 310607 o s Fop
Mlnor Bend:l.ng(M?} l ooo : 1 013- et 1,000 ;- ] GGRE A 5,400+

SHEAR DESIGN E‘OR Ve, v:«i e i smed e e N L T :
5 Des:.gn“ i mhewr i Shear ! (. Bhear N ‘Shear .
: S MEEEE - g o piu*Vc ] phi*yg ! = Vp
Major Shear(‘\h’!) e ByQ03-> 532 OB3 : - @34, 561 - 19&,?94 TIE000% e i
I‘{J.nor Shear(VS) '; & T ! _834 561 - 198, 794 T ex0uc i
.._JQINTJBHEAEL DESIGN = =
Jolnt Shear !
; o Ratio :
Majar sheax(\iz) = ! N/A
Hlnor Sﬁear(ﬁ'B) i N'IA";’ 5

Shear ;Joint :
phi*ve . - . Area

i ON/AG By B
NYKF N/A e

6/5) Bm/cowm CAPACITY RATTOS | ) e ; g f_
- ] s Mﬁ]@l‘ _.. = m-nar‘ - L e O e LT[R
; i T Ratio : Ratlo P o D Cla G : :

i

Re:mforc:mg requu-eci exceeds maxmumallowed

Hotes N

T N/AY NGt Applicable i b ol s e L L i
. N/c: Not Calculatgd i - 4
N/N Not N&eded : : _
ol e
PR, S5 e ; e = A, .....j_ .
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ACI 318 99 BEAM SECTION DESIGN Type..Sway Spec1al Unlts

--Level o :-SPORY1 - -

Element .2 -Ba

‘Station Loc : 7,550 .
1 B35X60 -

.. Section ID
Combo D f I ENVE

Phl(Bendlng).

" Phi (Shear): = 0,790
Pgi(Toﬁsidn}: Q,?SG

Des;gn Mnments, M3

Flexural Relnforcement for Mcment M3
: T Required

3 Top L(+2 EXisf ”i"
mu.nBottom,( 2 anSI—w:-

Shear Relnforcement for Shear, vz
; : De51gn“7;”

' Rebar
_L.q Ay 000,

2

Relnforcement fdr Tors1on, oo

: Rebar
b N s 002

g, 800

| Pésitive
& Mbment
669,891

0/5 ¥

- L8, 000 - : :

' D=0, 600 B=o,350
ds=0;000 “det=0, 040
E=23500000,00  £c=25000, 000

© £y=400000,000° fys=240000, 000

Moment
—946 033

'+Mbﬁent’

Rebar | Rebak

L 005

"1 Negative -

"of$ ga !
1.0?005“ﬂ;

Special

. ...*Moment

669,891

; "';Mcéaeni:

Rebar

.- 05002 .6

; Shear ___Shegr i shear 4

P T phdsve T, phi*Vs
. 0;000 1 0,000 ° : 0,000

° Rébar Torsion Critical |
oM e e iy Fhi*Téi'
0;002 e BOY53E L T229

'-Relnferc1ng required exceeds max1mum allowed

'o/s 2 s,

KN-m  (Summary)

b£=0, 350
dcb=0, 040
Lt.Wt. Fac,=1, 000

'Bpéfial i e
CMOMENERES, i
—946,033

Midimum“j“""

TR L TR (R
ToaE-04 ¢ T

,157E-04 :
Shesr | @ i
R :
0005 G

hrea ? Perimeter

el - TR A
1,544 5.

.w_dplgs,iw,u,
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Subject

“Level -

) . -t STORY1
Element @ : C3
Station Loc : 0,000
.Section ID . : K90X90 .
Combo o o ENVE -

Phl(Compre531on—Sp1ral)
"Phi (Conipregssion-Tied) i
__Phl(Ten51on)

Phi (Bending) : :
~7Ehi€ShearfTofsidn}:—vr~

Rebar
- -:Area-
‘ ois 2 -

: Cm
S _ e Eaetdy. E‘;:u:tor
Majdr Bending(M3) g000 . - 1,001 |
Mlnor Eendlng(MZ) 000 oo 1,011

'TSHEAR DESIGN FOR v2 v3

{ Minor Shear(V3}:

Major Shear(vz)
Mlnor Shearrv3j

b

= Not" Applicable
N/C__Not Calculated

Hajdr—éheér(d2}¥““;~"f'

ACI 318-99 COLUMN SECTION DESIGN

0,700
70,650

0,800
0,800,

Des;qn

4 Pt
1502 983 .

RXIAL FORCE & BIAXIAL MOMENT FACTORS

Rebar

______ JQIHT SHEAR nzsxsn; Rl
- Joint ghear

(6/5} BEAMICOLUMN CAPHCITY RATIOS

< L=§, 000 -
{B=0, 900
E=23500000, 00

. £y=400000, 000 _
‘RLLF=0, 400

Lrype. 5way Spec1a1 Unlts' KN-m

D?O,BOO: .
‘fc=25000, 000 |

fys=240000,000ﬁ

{éumﬂarj)

,dc%0,046§

Lt.wt.

Fac.él,doﬁ

Design @ ...

0,00%———
GeQOE

_HXIAL FORCE & BIRXIAL MOMENT DESIGN FOR PU, M2, H3 o

D651gn ;

M2
2818 433 |

belta ns -

Shear ;
Ao
754,238 ¢
. 624,100

Shear *

3045, 376 .

i

Delta 53
Factorc
1,000 :
1,000

Shear?
phi*Ve :

543,252
: PERIeE |

Shear '

Ratio : - ‘- YuTop--- - -VuTot :
¢ N/A - i N/A © N/R
T'N?ﬁmf'i N/A”;"”m_fmnyni.
—Majer- ! ~Minor -,
ﬁatlo : Ratio |

NYA ° N/A ;

vaerstrength FﬂctCI'.l ?5.~-i

Eactor
d, 000 |
.'l 00{} W

Shear'
phl*Vsj

2 200,986 ¢ 5
198,794

CON/A
‘NfA

éﬁg&;f'm“mm
- phi*ve -

iSiearyiins, i
BVOPSE. )

GO E PN B, .
Joint - : s
Spreac oo b i

N/A ' i

N/R: i

E'I'ABS v9 0 D- Fie desam 3 KN -m Unrts

Juli 11,2013 16:53




ETABS ¢

213
Engineer
Project PESAIN 3
Subject

--Level e STORYI' ‘e
Element = : B3 ':
Statidn Loc : 7,550

. Section ID : BS0X8C
Combo ID i ENVE

Ph:l.(Bendlng} 0 800
Phi’ CShe_ar)- ot
E.‘hi(j‘!‘o:siojn) : 0,350

Des.tgn Moments P M3

i

Eottom { S A:u,s).-

: Rebar

. ....} Nt s i,
!

i

.. E¥23500000,00

ACI 318 99 BEAM smcmxon DESIGN Type Sway Speclal UnltS' KN-m  (Summary) |

1=8; 000 - o : S g
D=0, aoo % B=o,soo iy bf=0,500
© ds=0;000 '~  dect=0,040 " deb=0, 040

f£y=400000, 000

¢ Positive | Negativé i
i...Moment . Moment
1274, 936 ;~1593;381

Flexural Remfoz:cement for Moment( M3 ; :
S : 3 : R’eqﬂix:ed “FMomert
e : ; by _: Reba: - Rebar
Top (+2 A:-us) { 0/008 10,000
o 07006 . o‘oos

Shear Relnforcement fdr Shear, R3 ;
: _Dfes:.gn . . Sheas - ; Shear‘_ f i
T “phi*ve

o/s A 637'949 - : 0;000 637,940... 637,940 o =
---Reinforcen‘rent 'fOI‘ TOI‘S’.‘I‘.O]'.I., T ety "' B Lot e e T e - 2
. B Rebar St Rébar : Tors.wn ! Critical : . Prea | Perimeter _'
™ ~ e ";'ru""'Ph:L‘*Tcr . i WY
U & ,_____.n 002 : 0 002‘._..._@.1_48 404... 19 162 . . 0,248 1 2 244 ﬂ
O/s #3 Sheeu: ﬁtress exceeds maxlmum allowed b

_£c=25000,000_ . Lt.Wt.. Fac.=1,000 .
fys=240000,000 -

“Spekial - 'Spéfc‘ial e
+Moment . -Moment .
1274 936 -1598, 381

i . g : A
__Homént, SEa g Mil'{imﬁm_ ek
* Rebar @ Rebar !
R W
is,sssgroa_. o o e e

Shear _ i__.thﬁa;:
phu.*Vs e
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ACT 318-99 COLUMN SECTION DESIGN Type: Sway Spec1al Units: KN-m (summarﬁ)

- “hievel - - - STORY2 oL MR 000 S s

Element r cl18 oeaeE ORSG00 . 5;0,900_ L el 046

Station Loc : 5:200 . ' - [E=23500000,00 £fc=25000,000 Lt.Wt. Fac.=l, 000
Section ID . .: K90X90... . . . . fy=400000,000 . fys~240000 000_.

Combo ID  : ENVE ! 'RLLE=0, 400 |

Phl(compre551on~5p1xa1) 0,700 ﬁoverstrength Factor. 1 25
7 Phl(Compre551on-T1ed) 0,650 "=
. Phi(Tensign): . | ¢ .. 0,800
Ph:L(Bendlng) : 0,800 = el ; Ie s St i
mPhl(Shear/TerSkon)‘ ”;_”,0,?59;mm5.‘;._g"_g. e i_‘z_.Tm":__r_mg..f e

AXIAL E‘ORCE g BIAXIAL MOHE‘.NT DESIGN FDR PU, M2, M3 F 2 rn. -
Rebar = - Des:Lgn g De51gn ! - Design ! . Minimum :
DEea o 0l g SR MSE e
0,008 8827 300 f 397 825 : 153 877 . . 372,865.
AXIAL FORCE & B]!Axm MGMENT FM:TGRS ., Wi T
; ‘ = TSNS um . Belta ns; De;lta;_sl . S0 -
b el .=......._5...F-.act¢r.., . Factor.i-... Factor i . --- FACEOL i I,ength gl
Major aendingtm3) e 1,000 = 1,087 § 1,000 T 1, DECEEEEN SO0 - :
; Mlncu: Bend:.ng(MZl Aoy 1,0'6? R i "il,OOOj: o 5 209

- R IP S B M L SRRESREeSE

'”SHEAR DESIGN FOR vz v3 "T”"f'"' om e T ! e R
] Désign @ . Shefar ¢ . . Bheag ! .. Shear. | iShear |

R { . Rebar @ Vu phi*ve S ophiMUs Pok .
o thdr Shear(V?} —h ;000 ¢ 238,324 - 857,286 i~ B, 000~ 233,388 o b e
nor Shear(V3} : 0,000 : 240 695 = RS D3E ¢ 0,000: - 240 695 ;

H

mJOIHT SHEHR DESIGN it gl f,,;,””,wg g cogomdin bk Lo s S
. Joint Shear Shear ; = 5Shear: ° Shear': qunt .
[eimede - o oo Rabjo-l i~ YuTep | - -VuTbt -phi*Ve i - | Areai- ...
Major Shear(v2) * : © 0,470 , 233,324 - 1422,021 . 3026,614 0,810 © |
""mhdif 'Sl'ié'ét’i:‘ (‘\1"3}'"'""""" @ 487 “24?), 608 NG, Te5 T "3026 6.14 TUTE0 SEMORE

3 .

(6/5) BEAMJCOLUMN CAPACITY RATIOS el I i i o
Rat:l.o a— Raifio : 4T e i
0,248 i~ * - 0256 Do oo =e gl
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Subject

ACI 318- 99 BEAM SECTION DESIGN Type: Sway Special 'Units: KN-m (Summary)

Elem_ent P ARaer . D= 0 800 : B=0,400 : bf=0, 400

Station Loc : 0,450 e ds=0j 000 ‘det=0,040 = dcb=0,040
.Sectionm ID_ : B4OXBO - . E=23500000; 00 .  fc=25000,000  Lt.Wt. Fac.=1,000
Combo ID : ENVE & - fy=400000,000 fys=240000,000

Phl(Bendlng} a, 800 :
Bhi (SHear): . 4,750 -l
_Phi(Torsion): 0,750

Design Moments, M3. . = & = o1 o : 1o
RO : ‘Positive Negatlve"y Special sPeclal'j i
fom et qieel. . Moment | Moment ' iMoment :  -Moment .
e , 500 _: -619,001 | 309,500 —-619,001

E‘lexural Reinforcement for Moment MB e
R el CRequired T FMoment !
Cn.. AN R 1 Eehay [ W
. Top (+2 Aiis) i wpees 1 000 T T
it Bottom,(~2 Axls} A ) 001 BEOOY -

"M:Ln‘imum e T R ——
Regas . = et ol

© 0, 000

i 00 Nl

Shear Relﬁforcement for- Shear. vz i e R e R T, -
SN BEERRY .  Ohess | Shogr 1 Shesk | | ghesr | NG AREEN |

o SEREERE. T S TR Tl F e e
E eh0a1 ] 189 413 N agooo“_; RS ! wamans i U :

Relnforcement fqr “Torsion,- T CEe s e e g :
. My Rebar : Tors:.on : Critical : Mea * Perimeter

: TR A Sl R D e ! TBh

i 3 3533 04 .mmm_O@Q01 o 22 JOD.... 1286 ... 0,188 ... ..2,044
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Subject

Leval
Elem_ent :
‘Statien Loc
. Sectdon ID
Combo ID ;

s B8 we

«-STonzl-f~

B7

0,000
B30X60

ENVE

- L=4, 000_" {

D=O,600

. ds=0;000 -
1. E=23500000,00_

fy=400000, 000

£c=25000,000
fys=240000, 000

0,800 °
g, 750"

Phl(Bendlng]:
"Phi {(Sheak): -
Phi(Torsion):

Design Moments, M3 | g
R
Motent

88, , 854 ~173 707

E‘lexural Relnforcement for Moment, MB
: b s ¢« Required -
_ Rebar
L GE000
5 792E ~04

Rebar
e 0 000
4 QSGE 04

' ‘fo§ A\
cr e Bottom ( ~2 Ax:..s)_

v

"shear R61nforcement fcr Shear, V2_

: Shear .  sheak
T ¥a

'98'288

De51gn
: : Rebar
D 7513 =04

Rebar Rebar TorSlon
al i P

oqn_i,,

ium;“.;”“k453ogi04wm'7 Lasp-

v

Négaf:ivé L
Moment__ o

+Maﬁént”*;““

phi*Vcrr?
.0; 000 . ¢

LT R TSN

Relnforcement for Tors;on, o -5w~%"7~~3“~¥~f

Bi3sz _|

ACI 318 99 BEAM SECTION DESIGN Type: Sway Spec1a1 Umts KN—m

5=°i309 :
dct=0, 040

Special
iMoment |
86; 854

: 0,001 | 5,792E-
0,000 ...5,792E~

i shear .
. pPhi*Vs
. 98, 288

cxitica}
- PRiFTEYr

. 98,288

5,605 .. _._ 0,092

(Summary) -

bf 0,300
dcb=0 040 v
Lt.Wt. Fac.=1, 000. .

* Special’
_ ~Moment
—173 707

Rebar

-0e T
Lo LA

Vp

. Perimeter
E i Ph

'

i g VRN R |
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7 K ¥s
- ZG.U .
100.0~ = 10.0 -100.0
500+ T - 50.0
30.0 A50 30,0
2‘1.0- LY -@‘B s 2&9
8.0~ 9.0
80™ e 8.0
70" 4 7.0
6.0+ 6.0
$0~ 5.0
4.0~ -3l 4 01
3.0+ 4 3.0
s T T o 2 0

=15
1.0+ 1.0
- At .0
Komponen struktur bergoyang

(SNI 03-2847-2002 halaman 78)
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