BAB V

KESIMPULAN DAN SARAN

5.1. Kesimpulan

. Rangka atap digunakan pipa baja diameter 114,3 mm dengan tebal pipa 4,5
mm dan pipa baja diameter 76,3 dengan tebal pipa 4 mm dengan mutu baja fy

= 290 Mpa, pada sambungan digunakan las tumpul dengan mutu las E70xx.

. Pelat atap digunakan ketebalan 100 mm dan pelat lantai dengan ketebalan 120
mm dengan arah penulangan x untuk lebar pelat dan arah penulangan y untuk

panjang pelat. Sedangkan untuk pelat tangga digunakan ketebalan 150 mm.

Balok induk terdiri atas balok dengan dimensi 300x400 mm dan 300x450 mm,
sedangkan balok anak terdiri atas balok dengan dimensi 250x400 mm dan

300x400 mm.

Kolom terdiri atas lima macam kolom persegi dengan dimensi yang berbeda-
beda yaitu 300x300 mm, 400x400 mm, 600x600 mm, 700x700 mm, dan

800x800 mm.

. Pondasi digunakan pondasi bored pile dengan ukuran poer 3 x 3 x 0,7 mdan

pile dengan diameter 50 cm.



5.2. Saran

1. Saat akan merencanakan suatu sistem struktur bangunan sebaiknya dilakukan
perkiraan awal tiap elemen struktur guna menghindari mencoba-coba dimensi

elemen struktur yang kuat dan ekonomis.

2. Untuk mempermudah pelaksanaan dilapangan sebaiknya hindari penggunaan
tulangan yang sangat bervariasi dengan tujuan meningkatkan efisiensi bahan
yang digunakan. Hal ini dapat mengakibatkan kesalahan pe masangan tulangan

dan dapat menyebabkan kegagalan sistem struktur yang telah direncanakan.

3. Dalam melakukan analisis dan perencanaan suatu sistem struktur hendaknya
dilakukan dengan teliti dan cermat, serta memperhatikan hal-hal yang dapat

terjadi selama proses pelaksanaan dilapangan.
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Gambar Rangka Atap
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Tabel Penulangan Plat Dak

(tebal plat 100 mm)

5m

oty

SO

3,5m

Plat tipe 1
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

5m

ot

SOy

3m

Plat tipe 2
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

5m

ot

4 m

SN

Plat tipe 3
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-100
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

5m

o

R

2,8m

Plat tipe 4
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200




55m

oty

Plat tipe 5
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

55m

ot

R

Plat tipe 6
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

3,25 m

W

AR

3m

Plat tipe 7
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

3,5

W

AR

3,25m

Plat tipe 8
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200




4m

oty

A

3,45 m

Plat tipe 9
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

10

3,45 m

W

AR

3m

Plat tipe 10
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

11

3,45 m

it

AN

2,8m

Plat tipe 11
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

12

5m

5m

Plat tipe 12
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-100
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200




13

3m

nuh

AR

2m

Plat tipe 13
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

14

3,67 m

Plat tipe 14
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-100
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

15

3m

2,7m

Plat tipe 15
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200




Tabel Penulangan Plat Lantai

(tebal plat 120 mm)

5m

oty

SO

35m

Plat tipe 1
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

5m

ot

SOy

3m

Plat tipe 2
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

5m

ot

4 m

SN

Plat tipe 3
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-100
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

5m

o

R

2,8m

Plat tipe 4
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200




55m

oty

Plat tipe 5
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-100
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

55m

ot

R

Plat tipe 6
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

3,25 m

W

AR

3m

Plat tipe 7
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

3,5

W

AR

3,25m

Plat tipe 8
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200




4m

oty

A

3,45 m

Plat tipe 9
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

10

3,45 m

W

AR

3m

Plat tipe 10
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

11

3,45 m

it

AN

2,8m

Plat tipe 11
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

12

5m

5m

Plat tipe 12
Tumpuan arah x dipasang tulangan P10-100
Tumpuan arah y dipasang tulangan P10-100
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200




13

3m

nuh

AR

2m

Plat tipe 13
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

14

3,67 m

Plat tipe 14
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200

15

3m

2,7m

Plat tipe 15
Tumpuan arah x dipasang tulangan P10-200
Tumpuan arah y dipasang tulangan P10-200
Lapangan arah x dipasang tulangan P10-200

Lapangan arah y dipasang tulangan P10-200
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SAP2000 v7.40 File: TANGGA MELAYANG KN-m Units
6/7/09 15:

GETCMGL

LOAD

COMBO

ComMB1

SAP2000 v7.40 File:
6/7/09 15:

GETCMGL

JOINT

JOINT

1

4

SAP2000 v7.40 File: TANGGA MELAYANG KN-m Units
6/7/09 15:

GETCMGL

FRAME

FRAME

1

27:03

COMBINATION

TYPE

ADD

DEAD
LIVE

27:03

CASE

FACTOR

1.2000
1.6000

REACTIONS

LOAD

COMB1

ComB1

27:03

ELEMENT

LOAD LOC

CcomB1

57.0442

FORCES
P
-83.58 -28.
-68.68 -3.
-53.78 21.
0.00 -16.
0.00 il
0.00 -8.
0.00 -4.
0.00
53.54 -21.
67.30
81.05 29.

F1

-57.0442

MULTIPLIERS

TYPE

STATIC(DEAD)
STATIC(LIVE)

0.0000

0.0000

TANGGA MELAYANG KN-m Units

F2

PAGE 1

TITLE

COomMB1

PAGE 2

67.6138

64.5334

PAGE 3

[eNeNoNoNe] [eNeoNe]

[eNeoNe]

F3

0.0000

0.0000

[eNeolNoNolNe] [eNeoNe]

[eNeoNe]

M1

M2

-22.4152

-22.2006

[cNeoNoNeoNe] [eNeoNe]

[eNeoNe]

M3

0.0000

0.0000

M3

-22.42
11.06
-6.51

-12.46
-7.01
-3.12

-7.788E-01
0.00

-5.96
10.95
-22.20



SAP2000 v7.40 File: TANGGA BIASA KN-m Units PAGE 1
11/11/09 15:22:29

GETCMGL

LOAD COMBINATION MULTIPLIERS
COMBO TYPE CASE FACTOR TYPE TITLE
ComMB1 ADD COomMB1

DEAD 1.2000 STATIC(DEAD)
LIVE 1.6000 STATIC(LIVE)

SAP2000 v7.40 File: TANGGA KECIL KN-m Units PAGE 2
11/11/09 15:22:29

GETCMGL

JOINT REACTIONS

JOINT . LOAD F1 F2 F3 M1 M2 M3
1 COMB1 92.6623 0.0000 78.9575 0.0000 0.0000 0.0000
3 ComB1 -92.6623 0.0000 -4.0083 0.0000 0.0000 0.0000

SAP2000 v7.40 File: TANGGA KECIL KN-m Units PAGE 3
11/11/09 15:22:29

GETCMGL

FRAME ELEMENT FORCES

FRAME LOAD LOC P V2 V3 T M2 M3
1 COMB1
0.00 -120.00 -20.54 0.00 0.00 0.00 0.00
2.04 -105.09 4.54 0.00 0.00 0.00 16.29
4.07 -90.19 29.61 0.00 0.00 0.00 -18.47
2 COmB1
0.00 -92.66 -20.62 0.00 0.00 0.00 -18.47
3.8E-01 -92.66 -16.47 0.00 0.00 0.00 -11.52
7.5E-01 -92.66 -12.32 0.00 0.00 0.00 -6.12
1.13 -92.66 -8.16 0.00 0.00 0.00 -2.28
1.50 -92.66 -4.01 0.00 0.00 0.00 0.00



S¢C-1 e[eds
e33ue ] uedug[nuUoJ Jequuen)

———— 0051 | 00S€ |

091
091
091

0SC-¢l1d

L
0sT-€1d 091

091
091

091
091
01
001
091

I

0sC-€ld

0sC-€ld 091

.. . .. .. .. .. .. .\\ |o£

05T -8d 0sC-¢ld




ETABS v9.0.0 File:STRUCTURAL PROTOTYPE Units:KN-m November 11, 2009 15:40 PAGE 1

MATERIAL PROPERTY DATA
MATERIAL MATERIAL DESIGN MATERIAL MODULUS OF  POISSON*"S THERMAL
NAME TYPE TYPE DIR/PLANE ELASTICITY RATIO COEFF
STEEL Iso Steel All 199947978.80 0.3000
CONC Iso Concrete All 23500000.000 0.2000
OTHER Iso None All 199947978.80 0.3000
MATERIAL PROPERTY MASS AND WEIGHT
MATERIAL MASS PER WEIGHT PER
NAME UNIT VOL UNIT VOL
STEEL 7.8271E+00 7.6820E+01
CONC 2.4010E+00 2.3560E+01
OTHER 7.8271E+00 7.6820E+01
MATERIAL DESIGN DATA FOR STEEL MATERIALS
MATERIAL STEEL STEEL STEEL
NAME FY FU COST (%)
STEEL 344737.894 448159.263 271447.16
MATERIAL DESIGN DATA FOR CONCRETE MATERIAL
MATERIAL LIGHTWEIGHT CONCRETE REBAR REBAR LIGHTWT
NAME CONCRETE FC FY FYS REDUC FACT
CONC No 25000.000 400000.000 240000.000 N/A
ETABS v9.0.0 File:STRUCTURAL PROTOTYPE Units:KN-m November 11, 2009 15:40 PAGE 2
FRAME SECTION PROPERTY DATA

MATERIAL SECTION SHAPE NAME OR NAME CONC
FRAME SECTION NAME NAME IN SECTION DATABASE FILE coL
B300X400 CONC Rectangular
K1000X1000 CONC Rectangular Yes
K1200X1200 CONC Rectangular Yes
K400X400 CONC Rectangular Yes
K500X500 CONC Rectangular Yes
K600X600 CONC Rectangular Yes
K800X800 CONC Rectangular Yes
K700X700 CONC Rectangular Yes
B200X300 CONC Rectangular
K300X300 CONC Rectangular Yes
B150X250 CONC Rectangular
B200X350 CONC Rectangular
B250X400 CONC Rectangular
B250X450 CONC Rectangular
B400X650 CONC Rectangular
B600X1000 CONC Rectangular
B300X450 CONC Rectangular
FRAME SECTION PROPERTY DATA

SECTION FLANGE FLANGE WEB

FRAME SECTION NAME DEPTH  WIDTH TOP  THICK TOP THICK
B300X400 0.4000 0.3000 0.0000 0.0000
K1000X1000 1.0000 1.0000 0.0000 0.0000
K1200X1200 1.2000 1.2000 0.0000 0.0000
K400X400 0.4000 0.4000 0.0000 0.0000
K500X500 0.5000 0.5000 0.0000 0.0000
K600X600 0.6000 0.6000 0.0000 0.0000
K800X800 0.8000 0.8000 0.0000 0.0000
K700X700 0.7000 0.7000 0.0000 0.0000
B200X300 0.3000 0.2000 0.0000 0.0000
K300X300 0.3000 0.3000 0.0000 0.0000
B150X250 0.2500 0.1500 0.0000 0.0000
B200X350 0.3500 0.2000 0.0000 0.0000

S

SHEAR
MODULUS

1.1700E-05 76903068.77
9.9000E-06 9791666.667
1.1700E-05 76903068.77

CONC
BEAM

Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes

FLANGE
WIDTH BOT

[eNeNoNooloNoNoloNoNoNa)

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

FLANGE
THICK BOT

[eNeNoNoNoloNoNoloNoNoNo)

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000



B250X400 0.4000

B250X450 0.4500
B400X650 0.6500
B600X1000 1.0000
B300X450 0.4500
FRAME SECTION PROPERTY
SECTION
FRAME SECTION NAME AREA
B300X400 0.1200
K1000X1000 1.0000
K1200X1200 1.4400
K400X400 0.1600
K500X500 0.2500
K600X600 0.3600
K800X800 0.6400
K700X700 0.4900
B200X300 0.0600
K300X300 0.0900
B150X250 0.0375
B200X350 0.0700
B250X400 0.1000
B250X450 0.1125
B400X650 0.2600
B600X1000 0.6000
B300X450 0.1350

FRAME SECTI1ION PROPERTY

0.2500
0.2500
0.4000
0.6000
0.3000

DATA

TORSIONAL
CONSTANT

.0019
.1408
-2920
.0036
.0088
.0183
.0577
.0338
.0005
.0011
.0002
.0006
.0013
.0015
.0086
.0451
.0024

OO0OO0OO0OO0O0O0OO0OO0O0OO0O0OO0OOOOO

DATA

SECTION MODULI

FRAME SECTION NAME S33
B300X400 0.0080
K1000X1000 0.1667
K1200X1200 0.2880
K400X400 0.0107
K500X500 0.0208
K600X600 0.0360
K800X800 0.0853
K700X700 0.0572
B200X300 0.0030
K300X300 0.0045
B150X250 0.0016
B200X350 0.0041
B250X400 0.0067
B250X450 0.0084
B400X650 0.0282
B600X1000 0.1000
B300X450 0.0101
FRAME SECTION WEIGHTS A

TOTAL
FRAME SECTION NAME WEIGHT
B300X400 9318.8674
K1000X1000 0.0000
K1200X1200 0.0000
K400X400 1553.0752
K500X500 0.0000
K600X600 2239.1424
K800X800 4221.9520
K700X700 3232.4320
B200X300 0.0000
K300X300 288.3744
B150X250 0.0000
B200X350 0.0000
B250X400 183.7411
B250X450 0.0000
B400X650 0.0000
B600X1000 0.0000
B300X450 3072.0229

CONCRETE COLUMN DATA

S22

.0060
.1667
.2880
.0107
.0208
.0360
.0853
.0572
.0020
.0045
.0009
.0023
.0042
.0047
.0173
.0600
.0068

[eNeloNojojoNojooooNoloNoNoNoNa)

N D M A S

TOTAL
MASS

949.6859
0.0000
0.0000

158.2739
0.0000

228.1910

430.2592

329.4172
0.0000

29.3882
0.0000
0.0000

18.7251
0.0000
0.0000
0.0000

313.0699

S Eils

0.0000
0.0000
0.0000
0.0000
0.0000

MOMENTS OF
133

.0016
.0833
.1728
.0021
.0052
.0108
.0341
-0200
.0005
.0007
.0002
.0007
.0013
.0019
.0092
.0500
.0023

OO0OO0OO0OO0O00OO0OO0O0OOO0OO0OOOOO

PLASTIC
Z33

.0120
.2500
.4320
.0160
.0313
.0540
.1280
.0858
.0045
.0068
.0023
.0061
.0100
.0127
.0423
.1500
.0152

[eNeloNojojooloNoNooNoloNoNo o)

0.0000
0.0000
0.0000
0.0000
0.0000

INERTIA

122

.0009
.0833
.1728
.0021
.0052
.0108
.0341
.0200
.0002
.0007
.0001
.0002
.0005
.0006
.0035
.0180
.0010

OO0OO0OO0OO0OO0O0OO0OO0OO0OOO0OO0OOOOO

MODULI
222

-0090
-2500
.4320
.0160
.0313
.0540
.1280
.0858
.0030
.0068
.0014
.0035
.0063
.0070
.0260
.0900
.0101

[eNeloNojojoNolooNooNoloNoNoNoNa)

[eNeoNeoNoNe]
o
o
o
o

A2

.1000
.8333
.2000
.1333
.2083
.3000
.5333
.4083
.0500
.0750
.0313
.0583
.0833
.0938
.2167
-5000
.1125

eNoNeloNejoclololololooloNo) NoNo

RADIUS
R33

.1155
.2887
.3464
.1155
.1443
.1732
-2309
.2021
.0866
.0866
.0722
.1010
.1155
.1299
.1876
.2887
.1299

[cejojNojojoNojoloojooloNoNo o)

0.0000
0.0000
0.0000
0.0000
0.0000

SHEAR AREAS
A3

.1000
.8333
.2000
.1333
.2083
.3000
.5333
.4083
.0500
.0750
.0313
.0583
.0833
.0938
.2167
-5000
.1125

(elolelojoNoloNoNoooNoloNo) NoNe}

OF GYRATION
R22

-0866
.2887
.3464
.1155
.1443
.1732
.2309
.2021
.0577
.0866
.0433
.0577
.0722
.0722
.1155
.1732
.0866

[eNeloloNoloNojoloNojolNoloNolo oo



REINF CONFIGURATION

FRAME SECTION NAME LONGIT LATERAL
K1000X1000 Rectangular Ties
K1200X1200 Rectangular Ties
K400X400 Rectangular Ties
K500X500 Rectangular Ties
K600X600 Rectangular Ties
K800X800 Rectangular Ties
K700X700 Rectangular Ties
K300X300 Rectangular Ties
CONCRETE BEAM DATA
TOP
FRAME SECTION NAME COVER
B300X400 0.0470 0
B200X300 0.0400 0
B150X250 0.0250 0
B200X350 0.0350 0
B250X400 0.0400 0
B250X450 0.0450 0
B400X650 0.0650 0
B600X1000 0.1000 0
B300X450 0.0450 0
ETABS v9.0.0 File:STRUCTURAL PROTOTYPE Units:KN-m
SHELL SECTI1ON PROPERTY DAT
SHELL MATERIAL SHELL LOAD DIST
SECTION NAME TYPE ONE WAY
WALL1 CONC Shell-Thin No
SLAB1 CONC Shell-Thin No
DECK1 CONC Membrane No
PLANK1 CONC Membrane Yes
PLATDAK CONC Membrane No
PLATLANTAI CONC Membrane No
ETABS v9.0.0 File:STRUCTURAL PROTOTYPE _Units:KN-m
RESPONSE SPECTRUM CASES
RESP SPEC CASE: XDIR
BASIC RESPONSE SPECTRUM DATA
MODAL DIRECTION MODAL SPECTRUM
COMBO COMBO DAMP ING ANGLE
cQcC SRSS 0.0500 0.0000
RESPONSE SPECTRUM FUNCTION ASSIGNMENT DATA
DIRECTION FUNCTION SCALE FACT
U1 RSG2LUNAK 2.0867
u2 ———- N/A
uz ———- N/A
RESP SPEC CASE: YDIR
BASIC RESPONSE SPECTRUM DATA
MODAL DIRECTION MODAL SPECTRUM
COMBO COMBO DAMPING ANGLE
cQcC SRSS 0.0500 0.0000

RESPONSE SPECTRUM FUNCTION ASSIGNMENT DATA

DIRECTION

FUNCTION SCALE FACT

REINF NUM BARS
SIZE/TYPE 3DIR/2DIR
25d/Design 5/5
25d/Design /7
20d/Design 4/4
20d/Design 4/4
20M/Design 5/5
20d/Design 6/6
#9/Design 3/3
#9/Design 3/3
BOT TOP LEFT  TOP RIGHT
COVER AREA AREA
.0470 0.000 0.000
.0400 0.000 0.000
.0250 0.000 0.000
.0350 0.000 0.000
.0400 0.000 0.000
.0450 0.000 0.000
.0650 0.000 0.000
-1000 0.000 0.000
.0450 0.000 0.000
November 11, 2009 15:40 PAGE 3
A
MEMBRANE BENDING TOTAL
THICK THICK WEIGHT
0.2500 0.2500 0.0000
0.2500 0.2500 0.0000
0.0889 0.0889 0.0000
0.2500 0.2500 0.0000
0.1000 0.1000 3773.1101
0.1200 0.1200 14039.0085
November 11, 2009 15:40 PAGE 4
TYPICAL
ECCEN
0.0000
TYPICAL
ECCEN
0.0000

NUM BARS
CIRCULAR

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

BOT LEFT
AREA

-000
-000
-000
-000
-000
.000
-000
-000
-000

[elelcloNoloNoNoNa]

TOTAL
MASS

.0000
-0000
.0000
.0000

384.5177
1430.7156

oooo

BAR
COVER

.0625
.0625
.0625
.0625
.0625
.0625
.0600
.0600

[eleRoNoNoRoNoNe]

BOT RIGHT
AREA

.000
.000
.000
.000
.000
.000
-000
-000
-000

(eleclcloNoNoloNoNa]



ul
uz2
uz

ETABS v9.0.0 File:STRUCTURAL PROTOTYPE Units:KN-m

RSG2LUNAK

N/A
2.0667
N/A

LOADING COMBINATIONS

COMBO

COMB1

COMB2

COMB3

comB4

COMB5

COMB6

ComB7

COomMB8

COMB9

ComB10

CcomMB11

CcomB12

COMB13

CcomMB14

ComMB15

COMB16

CcomB17

COMBO
TYPE

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

ADD

CASE

DEAD
SDEAD
DEAD
SDEAD
LIVE
DEAD
SDEAD
LIVE
XDIR
YDIR
DEAD
SDEAD
LIVE
XDIR
YDIR
DEAD
SDEAD
LIVE
XDIR
YDIR
DEAD
SDEAD
LIVE
XDIR
YDIR
DEAD
SDEAD
LIVE
YDIR
XDIR
DEAD
SDEAD
LIVE
YDIR
XDIR
DEAD

CASE
TYPE

Static
Static
Static
Static
Static
Static
Static
Static
Spectra
Spectra
Static
Static
Static
Spectra
Spectra
Static
Static
Static
Spectra
Spectra
Static
Static
Static
Spectra
Spectra
Static
Static
Static
Spectra
Spectra
Static
Static
Static
Spectra
Spectra
Static
Static
Static
Spectra
Spectra
Static
Static
Static
Spectra
Spectra
Static
Static
Spectra
Spectra
Static
Static
Spectra
Spectra
Static
Static
Spectra
Spectra
Static
Static
Spectra
Spectra
Static
Static
Spectra
Spectra
Static
Static
Spectra
Spectra
Static

November 11, 2009 15:40 PAGE 5

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
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
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
1.0000
0.3000
0.9000
0.9000
1.0000
-0.3000
0.9000



CoMB18

COmMB19

COMB20

ADD

ENVE

Static
Spectra
Spectra
Static
Static
Spectra
Spectra
Combo
Combo
Combo
Combo
Combo

0.9000
-1.0000
0.3000
0.9000
0.9000
-1.0000
-0.3000
1.0000
1.0000



ETABS v9.0.0 File:STRUCTURAL PROTOTYPE Units:KN-m November 11, 2009 15:48 PAGE 3

BEAM

STORY

STORY4

STORY4

STORY4

STORY4

STORY4

STORY4

FORCES

BEAM

B310

B310

B321

B321

B330

B330

LOAD

COMB19 MAX

COMB19 MIN

COMB19 MAX

COvMB19 MIN

COMB19 MAX

COMB19 MIN

OOOUURABRMDAMRMWWNNRLRELOO COOOUUARABRMBRRWWNNRLREOO

QUOBMBDMWWNNNRERPRPOO

QUOBMBDMWWNNNRREREPOO

OOOUURARMWWWWNNRLREFLOO

L, OO

Loc

-1500
.6313
-1125
-5938
-0750
-5563
-0375
.5188
-0000
-0000
-4750
-9500
-4250
-9000
-3750
-8500

-1500
-6313
-1125
-5938
-0750
-5563
.0375
.5188
-0000
-0000
-4750
-9500
-4250
-9000
-3750
-8500

-1500
.5917
-0333
-4750
-9167
-3583
-8000
-8000
-2417
-6833
-1250
-5667
.0083
-4500

-1500
.5917
-0333
-4750
.9167
-3583
-8000
-8000
.2417
.6833
-1250
.5667
-0083
-4500

-1500
.6250
-1000
.5750
.0500
-5250
-0000
-0000
-4813
-9625
.4438
-9250
-4063
.8875
.3688
-8500

-1500
.6250
-1000

CO0OO0OO0O00O0O0O0O0OO0O0OO0O0OO0O

OCO0OO00000O0O0OO0OO0OO0OO

[eleNe)

OO0OO0000O0OO0O0OO0OO0O0OO0O0O0O0

OO0OO0O0OO0O0O0OO0O0OO0OO0OO0OO0OO0

OCO0OO00O00O0O0O0O0OO0O0OO0O0O0O0

.00
-00
-00
-00
.00
-00
.00
.00
-00
-00
-00
-00
-00
.00
.00
-00

.00

-00
.00
-00
-00
.00
-00

.00
-00
-00
.00
.00
.00
.00

.00
.00
-00
.00
.00
-00
.00
.00

-00
.00
-00
.00
.00

.00
.00
-00
.00
-00
.00
-00
.00
.00
.00
.00
.00
-00
-00

.00
.00

.00
.00
-00
.00
.00
-00
.00
.00
-00
.00
.00
.00
.00

.00
.00
.00

-26.
-23.
-20.
=13,
-11.

-6.

2o

-0.
.77
57.
59.
64.
70.
e
82.
85.

-64.
-61.
-56.
-49.
-41.
-33.
-26.
5228
SION
21.
23.
26.
29,
33.
36.
39.

-25.
-24.
-21.
-18.
-14.
-12.
-10.

33.
.97
39.
44
50.
54.
57.

-58.
-55.
-51.
-45.
-40.
-36.
-34.
10.
A2,
14.
17.
2,
23.
25,

-39.
=577
-33.
529
-26.
-23.
-21.
19.
22.
26.
33.
41.
49.
56.
61.
64.

-85.
-82.
-77.

V2

16
99
83
69
59
78
95
10

21
94
35
48
11
06
28

96

64
82
27
22
96
46

36
20
00
5]
78
88
02

98
17
52
07
88
51
98
72

70
93
63
88
63

32
57
32
63
39
66
41
53
07
43
62
07
72
54

14
00

87
12
32
49
61
33
83
10
14
69
51
56
84

32
10
15

[ejejojeojojojojole}ooloNoNa]

OO0OO00O00O0O0O0O0OO0O0OO0O00OO CO0OO0O00OO0O0OO0O0O0OO0O0OOO0OOO0O

OO0 0OO0O0O0OO0O0OO0OO0O0OO00O

OCO0OO00O00O0O0O0O0O0O0OO0O0O0O0

[ejeNe)

V3

.00
.00
-00
-00
.00
-00
-00
-00
.00

-00
.00
-00
.00
-00
-00

-00

-00
.00
-00
-00
.00
-00

.00
-00
.00
.00
.00
.00
.00

.00
.00
-00
.00
.00
-00
.00
-00

.00
.00
-00
.00
.00

.00
.00
-00
.00
-00
-00
.00
.00
.00
.00
.00
.00
-00
.00

.00
.00

.00
.00
-00
.00
.00
-00
.00
.00
-00
.00
.00
.00
.00

.00
.00

CO0OO0O0O0O0O0OO0O0OO0OO0O0OO0OO0OOO0

-0.
-057
0
-0.
-0.
=0
-0.
=0
=0
-0.
=0
=0
-0.
-0.
=0
.057

OO0OO0O0O0O0O0O0O0OO0OO0O0OO0O0O

.137
.137
.137
.137
.137
.137
.137
-137
-137
A
.137
-137
- AE
.137
-137
.137

057

057
057
057
057
057
057
057
057
057
057
057
057
057

-163
-163
-163
-163
-163
-163
-163
-163
-163
-163
.163
-163
-163
.163

.149
.149
.149
.149
.149
-149
.149
.149
-149
.149
.149
-149
.149
.149

.070
.070
-070
.070
.070
-070
.070
.070
-070
.070
.070
-070
.070
.070
.070
.070

.273
.273
.273

M2

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
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
0.000
0.000

0.000
0.000
0.000

M3

10.106
22.214
38.107
55.620
69.424
79.103
85.931
94.479
101.156
101.156
74.844
50.891
27.006
6.447
-10.371
-28.434

-68.947
-38.401
-14.927
2.316
17.332
29.888
40.364
49.230
55.875
55.875
37.264
17.549
-3.721
-33.394
-71.265
111.077

-26.954
-15.849
-5.730
3.039
13.500
24.899
38.939
38.939
25.562
14.467
3.987
-4.584
-14.506
-25.414

-86.525
-61.320
-37.661
-16.206
-0.480
11.099
21.457
21.457
10.940
-0.442
-15.647
-36.798
-60.151
-85.051

-28.691
-10.571
6.306
26.710
50.654
74.182
100.526
100.526
93.881
85.365
78.114
68.452
54.664
37.169
21.491
9.399

112.216
-72.388
-34.499



1
2
2
3
3
3
3
4
4
5
5
6
6
STORY3 B310 COMB19 MAX
0
0
1
1
2
2
3
B
4
4
4
4
5
5
6
6
STORY3 B310 COMB19 MIN
0
0
1
1
2
2
3
3
4
4
4
4
B
5)
6
6
STORY3 B321 COMB19 MAX
0
0
1
1
1
2
2
2
3
&
4
4
4
5
STORY3 B321 COMB19 MIN
0
0
1
1
1
2
2
2
3
3
4
4
4
5
STORY3 B330 COMB19 MAX

BRWWWWNNRLREPLPOO

-5750
-0500
.5250
-0000
-0000
.4813
-9625
-4438
-9250
-4063
.8875
-3688
-8500

-2000
-6750
-1500
-6250
-1000
-5750
-0500
-5250
-0000
-0000
-4667
-9333
-4000
-8667
-3333
-8000

-2000
-6750
-1500
-6250
-1000
.5750
-0500
B5250)
-0000
-0000
.4667
-9333
-4000
-8667
-3333
-8000

-2000
-6333
.0667
-5000
-9333
.3667
-8000
-8000
.2333
-6667
-1000
.5333
-9667
-4000

-2000
.6333
.0667
-5000
-9333
.3667
-8000
-8000
.2333
.6667
-1000
.5333
-9667
-4000

-2000
.6667
.1333
-6000
.0667
.5333
.0000
-0000
-4750
-9500
-4250
-9000

CO0OO0O0O0OO0O0OO0O0O0OO0OO0O0O

OO0OO0O0O00O0O0O0OO0O0O0

OO0OO00O00O00O0OO0O0O0OOO0OO0O 000000000000

CO0OO0O0O0O0O0OO0O0O0OO0O0O0OO0OO0OO0

CQO0OO0O000O0OO0O0O0OO0O0O0OO

-00
.00
.00
-00
.00
.00
-00

-00
-00
-00
.00
-00

-00

-00
-00
-00
.00
.00
-00
.00
.00

-00
.00
-00
-00
.00

-00
.00
-00
-00
.00
.00
.00
.00
.00

.00
.00
-00
.00
.00
-00

-00
-00
.00
-00
.00
.00
-00
.00
.00
-00
.00
-00
.00
-00

.00
.00
.00
.00
-00
-00
.00
-00
.00
.00

.00
.00
-00

-00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00

-70.
-64.
-59.
-57.

-1.
.06
.91
.75
11.
16.
20.
23
26.

-36.
-33.
-28.
=22,
=15 .
-7.
-2.
.24
.41
90.
.13
100.
110.
121.
130.
136.

114.
110.
101.
-90.
=75.
-62.
-52.
-45.
-42.
228
24.
28.
33.
39.
43.
46.

-29.
-26.
-23.
-18.
-13.
-10.
-8.
61.
63.
69.
7.
87.
94.
98.

-98.
-94.
-87.
=77.
-69.
-63.
-61.
.73
10.
13.
18.
23.
26.
29.

-46.
-43.
-39.
-33.
-28.
-24.
-22.
42.
45.
52.
62.
75.

51
38
98
30
80

56
66
80
96
13

10
25
77
67
01
O
55

76

68
40
70
87
21

96
12
98
55
97
63
59
84
38
52
64
33
58
43
79
58

26
86
11
07
59
46
69
09
93
51
83
27
12
22

13
02
18
74
42
84
00

50
63

15
90
30

67
88
52
67
42
73
61
29
75
50
54
88

CO0OO0O0O0O0O0O0O0O0OO0O0OO0Oo

OO0OO0OO0O00O0O0O0OO0OO0O0

OO0OO00O00O0O0O0OO0OO0O0OO0O0O0OO OCO0OO0OO0O0O00O0OO0O0OO0O0O0O

Q0000000000000 O0OO0

CQO0OO0OO00O0O0O0O0O0OO0OO00OO

-00
.00
.00
-00
.00
.00
-00

.00
-00
-00
.00
-00

.00

-00
.00
-00
.00
-00
-00
-00
-00

-00
.00
-00
-00
.00

.00
.00
-00
.00
.00
.00
.00
.00
.00

.00
.00
-00
.00
.00
-00

-00
.00
.00
-00
.00
.00
-00
.00
.00
-00
.00
-00
-00
.00

.00
.00
.00
.00
-00
.00
.00
-00
.00
.00

.00
.00
-00

-00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.273

OO0OO00O00O0O0O0OO0O0O0OO0O0O0O0

OO0OO0OO0O0O0O0O0O0OO0O0O0

273
273
273
273
273
273
273
273
273
273
273
273

.239
-239
-239
-239
-239
-239
-239
-239
-239
.239
-239
-239
-239
-239
-239
-239

-320
-320
-320
-320
-320
-320
-320
-320
-320
-320
-320
-320
-320
-320
-320
-320

-323
-323
.323
-323
.323
.323
-323
.323
.323
-323
-323
-323
.323
-323

-145
.145
.145
.145
-145
.145
.145
-145
.145
.145
-145
.145
.145
-145

.207
.207
.207
.207
.207
.207
.207
.207
.207
.207
.207
.207

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
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ETABS v9.0.0 File:STRUCTURAL PROTOTYPE Units:KN-m November

COLUMN

STORY

STORY4

STORY4

STORY4

STORY4

STORY4

STORY4

STORY4

STORY4

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY2

STORY2

STORY2

FORCES
COLUMN LOAD
C66 CcomB19
C66 COoMB19
C70 ComB19
C70 COMB19
C74 comB19
C74 CcomB19
Cc89 comB19
C89 CcomB19
C66 comB19
C66 comB19
C70 comB19
C70 comB19
C74 COMB19
C74 comB19
Cc89 COMB19
Cc89 comB19
C66 comB19
C66 comB19
C70 CcomB19

MAX

wr o

MIN

MAX

MAX

MAX

MIN

Wk o Wk o

MAX

wr o

LoC

-0000
.7750
-5500

-0000
-7750
-5500

-0000
- 7750
-5500

-0000
-7750
-5500

-0000
-7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
- 7750
-5500

-0000
.7750
-5500

-0000
-7750
-5500

-0000
.7750
-5500

.0000
.7750
.5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500

.0000
.7750
-5500

-61.
—57.
-54.

=17 o
-112.
-108.

-121.
-117.
-114.

-218.
-213.
-209.

-119.
-116.
=2,

-214.
-210.
-205.

-58.
-55.
-52.

-115.
-111.
-106.

-151.
-145.
-139.

-326.
-318.
-310.

-294.
-288.
-282.

-580.
=572.
-564.

-293.
-287.
-281.

-576.
-567.
-559.

-148.
-142.
-136.

-325.
-317.
-309.

-244.
-238.
-232.

-536.
-528.
-520.

-468.
-462.
-456.

25
86
47

03
52
00

25
87
48

10
58
06

67
28
90
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20
68

94
55
16

81
29
77

21
19
17

26
23
20

88
86
83

93
90
88

11
09
07

01
99
96

96
93
91

64
61
58

22
20
18

27
24
21

63
60
58

18,
19.
19.

-17.
-17.
-17.

18.
18.
18.

=il7,
Sil7/s
-17.

18.
18.
18.

-16.
-16.
-16.

18.
18.
18.

-16.
-16.
-16.

29.
29.
29.

-26.
-26.
-26.
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27.
27.

-25.
-25.
-25.

28.
28.
28.

-24.
-24.
-24.
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28.
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-24.
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-24.

14.
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14.

-13.
-13.
-13.

14.
14.
14.
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11 35.
11 35.
11 3.
52 =8
52 -3.
52 -3.
30 14.
37 14.
37 14.
03 -30.
03 -30.
03 -30.
64 29.
64 298
64 29.
75 =3,
75 =5,
5] -15.
66 248
66 20
66 2o
49 -36.
49 -36.
49 -36.
58 61.
58 61.
58 61.
99 2
99 2
99 2
86 22
86 22
86 22
7 -50.
7 -50.
il -50.
45 50.
45 50.
45 50.
51 -22
Gk -22
51 =22
21 -1.
27 -1.
27 -1.
38 -61.
38 -61.
38 -61.
53 29.
53 29.
53 29.
59 -1.
59 -1.
59 -1.
46 11.
46 11.
46 11.
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46 0
46 0
46 0
60 -0.
60 -0.
60 -0.
53 0
53 0
53 0
10 =0
10 =0s
10 -0.
59 0
59 0
59 0
17 =0
17 =0
17 -0.
83 08
83 0.
83 0.
10 -0.
10 -0.
10 -0.
98 08
98 0.
98 0.
36 -0.
-36 -0
.36 -0.
-80 0.
-80 0.
-80 0.
a7 -0.
a7 -0.
a7 -0.
62 0.
62 0
62 0.
.83 -0.
.83 -0.
-83 -0.
7 0
77 0.
77 0
04 -0.
04 -0.
04 -0.
48 0.
48 0.
48 0.
04 -0.
04 -0.
04 -0.
13 0.
13 0.
13 0.

-250
-250
-250

211
211
211

-250
-250
-250

211
211
211

-250
-250
-250

211
211
211

250
250
250

211
211
211

805
805
805

729

-729

729

805
805
805

729
729
729

805
805
805

729
729
729

-805

805

-805

729
729
729

411
411
411

380
380
380

411
411
411

M2

64.636
2.026
5.367

-7.459
-1.395
-61.282

27.952
2.278
51.152

-55.702
-2.391
-23.626

54.364
1.959
24.599

-29.262
-2.448
-50.679

6.221
1.510
62.345

-65.839
-2.075
-3.859

124.583
14.746
-9.507

-1.209
-5.573
-95.521

47.962
7.564
77.652

101.528
-12.021
-33.001

101.770
11.997
32.980

-48.084
-7.636
-77.944

1.992
5.296
93.585

123.206
-15.023
8.174

61.507
13.050
-19.292

-23.901
-25.921
-47.778

37.335
19.398
30.236

M3

36.096
2.275
29.196

-33.005
-2.016
-31.770

34.818
2.357
28.348

-32.137
-2.043
-30.402

35.455
2.521
28.002

-31.466
-1.890
-30.729

35.516
2.565
27.403

-31.154
-2.063
-30.761

61.118
8.674
40.170

-55.668
-7.822
-43.915

57.638
8.291
38.425

-53.115
~7.469
-41.306

58.460
8.105
36.485

-50.580
-7.216
-42.586

57.973
7.982
36.625

-50.002
-6.909
-42.450

40.177
14.401
10.993

-37.293
-13.194
-11.464

40.098
14.463
11.628
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STORY2

STORY2

STORY2

C70

C74

C74

Cc89

Cc89

comB19

CcomB19

comB19

CcomB19

COMB19

MIN

0.0000

1.
3.

MAX

0.
1.
3.

MIN

7750
5500

0000
7750
5500

0.0000

1.
3

MAX

0.
1.
85

MIN

7750
5500

0000
7750
5500

0.0000

1.
3.

7750
5500
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STORY

STORY4

STORY4
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STORY4

STORY4

STORY4

STORY4

STORY4

STORY4

STORY4
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FORCES
COLUMN LOAD
C72 comB19
C72 ComB19
C73 comB19
C73 ComB19
C74 comB19
C74 comB19
C75 comB19
C75 comB19
C76 CoMB19
C76 comB19
cr7 COoMB19
cr7 comB19
C78 comB19
Cc78 COMB19

MAX

MAX

MIN

Wk o Wk o

MAX

Wk o

MIN

Wk o

MAX

MAX

LOC

-0000
-7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
-7750
-5500

-0000
.7750
-5500

-0000
-7750
-5500

-0000
-7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500
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.7750
.5500
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.7750
-5500

-0000
.7750
-5500

.0000
.7750
-5500

.0000
.7750

-942.12
-934.09
-926.07

-466.76
-460.74
-454.72

-935.98
-927.95
-919.92

-242.05
-236.03
-230.01

-535.91
-527.88
-519.85

Units:KN-m

-63.12
-59.73
-56.34

-125.60
-121.09
-116.57

-121.90
-118.51
-115.12

-221.74
-217.22
-212.71

-119.67
-116.28
-112.90

-214.72
-210.20
-205.68

-123.31
-119.92
-116.53

-217.91
-213.39
-208.88

-127.49
-124.10
-120.72

-226.33
-221.81
-217.30

-105.72
-102.33
-98.95

-203.15
-198.63
-194.12

-62.26
-58.88
-55.49

-289.34
-284.83

-13.
-13.
-13.

15.
15.
s

-13.
-13.
-13.

15.
i3,
15.

-14.
-14.
-14.

November

10.
10.
10.

-19.
-19.
-19.

19.
19.
19.

-18.
-18.
-18.

18.
18.
18.

-16.
-16.
-16.

19.
19.
19.

-16.
-16.
-16.

i),
19.
19.

-17.
-17.
=77

19.
19.
19.

-16.
-16.
-16.

13.
13.
13.

-20.
-20.

75
75
75

19
19
19

85
85
85

91
91
91

50
50
50

11

V2
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95
95

55
55
E5)

05
05
05

25
25
25

64
64
64
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75
75

16
16
16

78
78
78

32
32
32

30
30
30

43
43
43

98
98
98

20
20
20

98
98

-23.
-23.
-23.

23.
.72
23.

=1
-11.
-11.

-29.
—29°
E20L
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18.
18.
18.

-23.
-23.
-23.

27.
27.

27

-17.
=il
-17.

29.
29.
29.

-15.
-15.
-15.

29.
29
29.

-15.
-15.
-15.

26.
26.
26.

-16.
-16.
-16.

32
32
32

-14.
-14.
-14.

38.
38.
38.

-17
-17

54
54
54

72

72

07

07
07

.16
-16
.16

21
21
21
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17
17
17

57
57
57

20
20

-20

10
10
10

59
59
59

17
17
17

71
71
71

41
41
41

32
32
32

71
71
71

.82
.82
.82

79
79
79

42
42
42

.43
.43

-0
-0
-0

-0.
-0.
-0.

=0
-0.
-0.
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[eXeRe]

-0.
=0
-0.

o oo

-0.
-0.
-0.

o oo

o oo

-0.
-0.
-0.

[eleNe)

-0.
-0.
-0.

-0
-0

-380
.380
-380

.411
411
.411

380
380
380

.411
.411
-411

380
380
380

-250
-250
-250

211
211
211

-250
-250
-250

211
211
211

-250
-250
-250

.211
2211
.211

-250
-250
-250

.211
2Ll
2211

-250
-250
-250

211
211
211

-250
-250
-250

211
211
211

-250
-250
-250

.211
.211

-53.409
-13.444
-2.254

53.964
13.558
2.282

-37.106
-19.153
-30.332

24.210
26.132
47.534

-60.848
-12.966
19.144

M2

27.471
-4.636
32.520

-53.330
-11.635
-39.201

46.855
-0.512
25.669

-35.050
-5.603
-49.703

54.364
1.959
24.599

-29.262
-2.448
-50.679

54.758
2.124
25.373

-29.339
=2 (0fenl
-50.726

48.075
1.467
28.124

-31.212
-1.652
-45.357

60.936
2.746
25.052

-27.453
-1.261
-55.565

72.032
3.868
30.742

-31.130
-0.223

-37.374
-12.989
-11.404

41.193
14.266
11.752

-37.512
-12.959
-12.817

42.447
14.256
13.046

-38.522
-12.823
-14.106

M3

22.310
3.385
35.057

-34.400
S 08212
-16.622

34.467
1.156
29.112

-35.705
-3.803
-33.168

35.455
2.521
28.002

-31.466
-1.890
-30.729

36.095
2.222
27.895

-31.702
-2.054
-31.952

36.471
2.305
28.779

-32.639
-2.059
-32.118

36.548
2.225
28.138

-32.177
-2.186
-32.432

24.909
1.667
33.985

-40.544
-3.486
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STORY4

STORY4

STORY4

STORY4
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STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

STORY3

Cc79

C79

C80

C80

c81

c8l

C72

C72

C73

C73

C74

C74

C75

C75

C76

C76

cr7

cr7

C78

Cc78

C79

COMB19

comB19

CcomB19

COMB19

COMB19

COMB19

ComB19

COMB19

comB19

COMB19

comB19

comB19

comB19

ComB19

COMB19

comB19

COoMB19

comB19

CcomB19

COoMB19
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MAX

MAX

MIN

MAX
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MAX
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Wk o Wk o wWkr o W o Wk o Wk o wkr o Wk o wr o

Wk o Wk o

wr o

-5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
-7750
-5500
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-7750
-5500
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-5500
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-5500
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-5500
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-5500
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-280.

-121.
-118.
-114.

-229.
-225.
-220.

-85.
-82.
-78.

-164.
-160.
-155.
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-96.
=93.

-195.
-190.
-186.

-25.
=il8),
SIS

-156.
-148.
-140.

-250.
-244.
-238.

=25
-517.
-509.
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-287.
-281.

-576.
-567.
-559.

-295.
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-283.
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-568.
-560.

-303.
-297.
-291.

-597.
-589.
-581.

-257.
-251.
-245.

-529.
-521.
-513.

-191.
-185.
-179.

-635.
-627.
-619.
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63
25
86
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40
89

39
00
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71
19
67

28
89
51
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56
04
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72
69
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16
13

38
36
34

75
72
69

11
09
07

01
99
96

44
42
40
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45
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86
83
81

30
27
24
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36
34

44
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38
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47

-20.

20.
20.
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=il
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24.
24.
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-15.
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-228
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28.
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28.
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15.
15.
15.
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80
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48
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96
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94
94
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39
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74
74
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45
45
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38
38
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04
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99
99
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34
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60
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07
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-17
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-13.
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-17.

-73.
-73.
-73.
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33.
33.

-35.
-35.
-35.
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50.
50.

-22
=22
-22

51.
51.
51.

=22,
-22.
.27

-22

41.
41.
41.

-25.
-25.
-25.

59.
59.
59.

-18.
-18.
-18.

74.
74.
74.

-18.
-18.
-18.

.43

.58
.58
.58

73
73
73

08
08
08

42
42
42

50
50
50

09
09
09

B15)
.15
.15

01
01
01

89
89
89

23
23
23

62
62
62

.83
-83
.83

30
30
30

il
27

25
25
25

61
61
61

86
86
86

00
00
00

96
96
96

72
72
72

-0.
-0.
-0.

=0
-0.
-0.

=0
=0
-0.

=0
=0
-0.
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=0
-0.
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-0.
-0.
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o oo
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-0.
-0.
-0.

.211

-250
-250
-250

211
211
211

-250
-250
-250

211
211
211

-250
-250
-250

211
211
211

-805
-805
-805

729
729
729

-805
-805
-805

729
729
729

-805
-805
-805

.729
-729
.729

-805
-805
-805

729
729
729

-805
-805
-805

.729
.729
.729

-805
-805
-805

.729
.729
-729

-805
-805
-805

729
729
729

-64.355

60.344
2.548
22.309

-26.432
-2.090
-55.305

53.562
1.997
25.258

-29.482
-2.161
-49.665

48.462
1.481
28.445

-32.239
-1.965
-45.637

11.966
6.474
116.562

-142.645
-13.160
0.745

70.569
10.489
53.781

-71.317
-8.862
-49.779

101.770
11.997
32.980

-48.084
-7.636
-77.944

102.849
11.855
Sl Sy

-47.166
-7.690
=719 212

82.812
9.785
35.413

-55.525
-10.249
-63.627

119.273
13.082
25.204

-38.698
-6.813
-93.241

148.096
15.079
26.662

-39.816
-6.619
-118.021

-21.988

39.020
2.663
19.560

-22.382
-1.662
-34.195

46.189
2.819
25.978

-30.351
-2.281
-40.740

12.825
1.243
45.087

-50.673
-3.038
-10.830

36.834
7.069
32.432

-47.204
-7.762
-23.449

49.780
7.776
52.624

-67.202
-7.583
-34.817

58.460
8.105
36.485

-50.580
-7.216
-42.586

58.448
8.208
37.544

-51.415
-7.100
-42.361

59.516
8.179
39.494

-54.053
-7.427
-43.452

58.676
8.047
39.033

-53.325
-7.296
-42.883

32.779
6.209
60.500

-78.687
-9.300
-20.773
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STORY2
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C79

C80

C80

c81
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Cc72

C73

C73

C74

C74

C75

C75
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C76

cr7

cr7

C78
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C79
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COMB19

COMB19

comB19
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comB19
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CcomB19

MIN

MAX

MIN
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MAX
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MIN

MAX

Wk o Wk o

wr o

Wk o Wk o
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-0000
.7750
-5500

-0000
.7750
-5500

-0000
.7750
-5500

-0000
-7750
-5500

-0000
-8000
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-0000
-8000
-6000
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-7750
-5500

-0000
.7750
-5500
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.7750
-5500
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.7750
-5500
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.7750
-5500
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-275.
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-594.
-586.

=2i[08
-204.
-198.

-456.
-448.
-440.

-222.
-216.
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-493.
-485.
-476.
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-169.

-382.
-376.
-370.

-831.
-823.
-815.

-466.
-460.
-454.

-935.
=ER273
o)

-467.
-461.
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-934.
EO26.
-918.

-483.
-477.
-471.

-973.
-965.
-957.

-410.
-404.
-398.

-854.
-846.
-838.

-328.
-322.
-316.

-969.
-961.
-953.

-455.
-449.
-443.

57
55
53

29
26
23

08
06
03

19
16
13

57
46
36

25
11
97

.45
13.
19.

a7
49

36
33
30

07
05
03

23
20
17

76
74
72

98
95
92

86
84
82

39
36
33

83
81
79

78
75
72

42
40
38

28
26
23

67
65
63

48
45
42

69
67
64

33.
33.
33.

-13.
-13.
-13.

40.
40.
40.

-24.
-24.
-24.

-48.
-48.
-48.

10.
10.
10.

-13.
-1SH
-13.

13.
13.
13.

-17.
-17.
-17.

15.
15.
15.

-13.
-13.
-13.

15.
15.
15.

-13.
-13.
-13.

15.
5.
15.

-14

-14.
-14.

13,
115,
15.

-14.
-14.
-14.

-20.
-20.
-20.

17.
17.
17.

16
16
16

97
97
97

50
50
50

31
31
31

.47
.47
.47

7
7
7

62
62
62

59
59
59

44
44
44

27
27
27

19
19
19

85

85

25
25
25

95
95
95

45
45
45

.65

65
65

20
20
20

42
42
42

.45
.45
.45

44
44
44

80
80
80

58.
58.
58.

-20.
-20.
-20.

50.
50.
510

-23.
-23.
-23.

43.
43.
43.

-26.
-26.
-26.

-32.
-32.
.32

-32

E7/
iL7/
17.

-16.
-16.
-16.

23.
23.
23.

-11.
-11.
-11.

23.
23.
23.

-10.
=10,
-10.

18.
18.
18.

-13.
-13.
-13.

27.
27.
27.

-8.
-8.
-8.

33.
33.
33.

-8.
-8.
-8.

26.
26.
26.

76
76
76

10
10
10

17
17
17

99
99
99

25
25
25

83
83
83

.19
-19
.19

32
32

14
14
14

24
24
24

72
72
72

07
07
07

64
64
64

75
75
75

49
49
49

51
51
51

13
13
13

46
46
46

47
47
47

41
41
41

13
13
13

[eNeNe)

-0.
-0.
-0.

[eNeNe)

=0
=0s
-0.

[eNele)

=0
=0
-0.

-0.
-0.
-0.

-0.
O,
-0.

-0.
-0.
-0.

-0.
-0.
-0.

-805
-805
-805

.729
.729
-729

-805
-805
-805

729
729
729

-805
-805
-805

729
729
729

.411
-411
.411

380
380
380

-411
.411
.411

380
380
380

-411
.411
.411

380
380
380

411
411
.411

380
380
380

-411
-411
.411

-380
.380
-380

.411
-411
.411

-380
-380
-380

.411
411
411

380
380
380

.411
.411
-411

117.369
13.088
28.541

-42.836
-7.176
-91.252

101.130
12.104
34.615

-50.559
-8.009
-76.997

87.903
10.094
40.244

-56.356
-8.104
-67.812

28.754
23.326
49.201

-65.721
-10.347
13.725

45.571
15.859
13.442

-44.257
-16.153
-15.345

53.964
13.558
2.282

-37.106
-19.153
-30.332

53.630
13.356
1.871

-36.348
-18.949
-30.338

46.648
14.461
8.351

-39.646
-16.297
-19.027

57.791
12.093
-2.554

-32.693
-20.125
-38.608

65.989
9.875
-2.454

-32.379
-20.741
-52.888

56.736
12.463
-1.549

68.250
9.606
19.219

-30.460
-5.884
-49.565

81.266
9.464
36.529

-49.801
-6.741
-62.547

7.245
4.865
78.121

-97.570
-10.046
1.842

34.690
17.273
11.929

-36.671
-13.980
-3.362

38.437
15.232
19.834

~41.544
-11.544
-9.351

41.193
14.266
11.752

-37.512
-12.959
-12.817

41.265
14.241
11.970

-37.641
-12.913
-12.940

41.534
14.148
13.582

-38.552
-12.595
-13.459

41.212
14.259
13.121

-38.259
-12.696
-12.948

33.163
18.399
27.016

-45.684
-11.409
-0.515

44.616
13.674
1.597



STORY2

STORY2

STORY2

STORY2

STORY2

C79

C80

C80

c8l

c8l

COvMB19 MIN
0.0000 -974.08
1.7750 -966.05
3.5500 -958.02
COMB19 MAX
0.0000 -338.42
1.7750 -332.40
3.5500 -326
COvMB19 MIN

-9.27
-9.27
-9.27

20.28

-33.197
-19.495
-36.055

52.283
13.907
2.055

-35.927
-18.269
-27.136

48.583
14.489
5.586

-31.487
-15.680
-18.737

47.882
12.320
10.908

-37.035
-13.526
-24.167

25.772
21.831
38.511

-51.664
-9.624



Lampiran 20

P [ kM)
2000 1

300 x 300 mm
2.18% reinf.

MATERIAL:

f'c = 25 MPa

Ec = 23500 MPa
fc = 21.25 MPa
Betal = 0.85

fy = 400 MPa

Es = 200000 MPa

SECTION:

Ag = 90000 mm"2

Ix =6.75e+008 mm"4
ly = 6.75e+008 mm"4
o =0mm

Yo =0 mm

148

-B00 -

90
b [kM-m)

H-aviz; ACI 95; Design

P= 486 kN M= 83 kM-m Ece= 184 mm

Gambar Diagram Interaksi Kolom 300/300 Portal C It.4

P [ kM)
3000

400 > 400 mm
1.23% reinf.

MATERIAL:

f'c = 25 MPa

Ec = 23500 MPa
fc = 21.25 MPa
Betal = 0.85

fy = 400 MPa

Es = 200000 MPa

SECTION:

Ag = 160000 mm~2

Ix =2.13333e+009 mm"4
ly =2.13333e+009 mm™4
Xo =0 mm

Yo =0 mm

| v

-1000 -

200
b [kM-m)

#-awiz; ACI 95; Design

P=1005 kM M= 183 kN-m Ecc= 188 mm

Gambar Diagram Interaksi Kolom 400/400 Portal C k.3



Lampiran 20

400 x 400 mm
1.23% reinf.

MATERIAL:

f'c = 25 MPa

Ec = 23500 MPa
fc=21.25 MPa
Betal = 0.85

fy = 400 MPa

Es = 200000 MPa

SECTION:

Ag = 160000 mm*2

Ix =2.13333e+009 mm"4
Iy =2.13333e+009 mm*4
Ko =0 mm

Yo =0 mm

P k]

3000

149

200
b [kM-m]

-1000 -

Heaviz; ACI 95; Design

P=1005 kN M= 183 kMN-m Ecc= 188 mm

Gambar Diagram Interaksi Kolom 400/400 Portal C |t.2

300 x 300 mun
2.18% reinl.

MATERIAL:

f'c = 25 MPa

Ec = 23500 MPa
fc = 21.25 MPa
Betal = 0,85

fy = 400 MPa

Es = 200000 MPa

SECTION:

Ag = 90000 mm2

Ix = 6.75e+008 mm*4
ly = 6.75¢+008 mm"4
Xo = 0 mm

R TE  TTTTTY

PN
200

L]

— %
— Mi [k

#-mis; AD 95, Desgn

Pu d2 N

M S0 ER-m

Eccs 182 mm

Gambar Diagram Interaksi Kolom 300/300 Portal 3 It.4



Lampiran 20

150

400 x 400 mm
1.23% reint.

MATERUIAL:

f'c = 25 MPa

Ec = 23500 MPa
fc = 21.25 MPa
Betal = 0.8%

ty = 400 MPa

Es « 200000 MPa

SECTION:

Ag = 160000 mm*2

Ix =2,13333¢+00% mm"4
ly =2.13333c¢+009 mm*4
Xo = 0 mm

Yool mm

Iy

PLkN)

20
M fRm)

Hawas, AD S5, Desgn

P=1010 kN

M= 189 4Nm Ecc=187 mm

Gambar Diagram Interaksi Kolom 400/400 Portal 3 1t.3

—+x

400 x 400 mm
1.23% reint.

MATERIAL:

f'c = 25 MPa

Ec = 23500 MPa
Ic = 21.25 MPa
Hetal = 0.85

ty = 400 MPa

Ee = 200000 MPa

SECTION:

Ag = 160000 mm"2

Ix = 2.13333e+009 mm*4
ly =2.13333e+009 mm™4
Xo = 0 mm

o o 0 o

»

PN

+ + + 2(.13
Mx (kN

Yo, ACI 35 Desgn

P=1010 kN

M= JES kN-m Ecoe 187 o

Gambar Diagram Interaksi Kolom 400/400 Portal 3 It.2
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