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1. Gambar di atas adalah User interface awal ETABS 2016. Klik ikon New
(ditandai panah).

4% Model Initialization X

Initialization Options
O Use Saved User Default Settings o
(C) Use Settings from a Model File... (]

(® Use Buit-in Settings With:

Display Units Metric Sl ~ 0

Steel Section Database AlSC14 v

Steel Design Code AISC 360-10 v

Concrete Design Code ACI 31814 ~ |6
oK Cancsl

2. Sesuaikan opsi dengan gambar di atas, lalu klik OK.
e Metric Sl dipilih karena merupakan sistem satuan internasional.
e AISC 14, AISC 360-10, ACI 318-14 dipilih karena merupakan regulasi
standar yang digunakan pada permodelan ini.

117



41 New Model Quick Templates

‘Grid Dimensions (Plan)

(O Uniform Grid Spacing

(® Custom Grid Spacing

Specify Data for Grid Lines

Add Structural Of

Edit Grid Data...

Story Dimensions
@) Simple Story Data
Number of Stories
Typical Story Height

Bottom Story Height

() Custom Story Data

Specify Custom Story Data

I L o
| | .
Blank Grid Only Steel Deck Staggered Truss Flat Slab Flat Slab with Waffle Slab Two Way or
— Perimeter Beams Ribbed Slab
OK Cancel

3. Pilih opsi Grid Only, lalu sesuaikan jumlah dan ketinggian lantai bangunan,
kemudian centang opsi Custom Grid Spacing, dan klik Edit Grid Data,
supaya lebih mudah untuk mengatur as bangunan, karena tidak tipikal.

|44 Grid System Data %
Grid System Name Click to Modify/Show:
Refersncs Points
er Specfied Reference Planes..
Options
Bottom Ston Bubble Size  [1250  |mm
Rectanguiar Grids
O Display Gnd Deta as Ordinates ®) Display Grd Data as Spacing Guick Stert New Rectangular Grid...
X Gid Data ¥ Gid Data
GdID  XSpacng m)  Vible  Bubbleloc A GidID  YSpacing )  Vible  Bubbleloc A
A Yes End Add 1 Yes Stan Add
B Yes End 2 Yes Start
Delete Delete
c Yes End 3 Yes Start
D Yes End 4 Yes Start
F Yes End v 3 “ Yes Sat v
oK Cancel

4. Pilih opsi Display Grid Data as Spacing, lalu tambahkan data semua as
bangunan sesuai perencanaan, pada table X Grid Data dan Y Grid Data,
dengan Kklik tombol Add, jika sudah lengkap klik OK.
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) ETABS 2016 Ultimate 16.0.2 - (Untitled) - =] 5
File Edt View Define Draw Select Assign Analyze Display Design Detailing Options Tools Help 3
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5. Maka akan tampil workspace ETABS 2016 seperti gambar di atas.

il el E]

il K] 1

| 44 Define Materials

Materials

40D0Psi
AB15GrED
A416Gr270

*

Click to:

I Add New Material... I
Add Copy of Material ..

Modify/Show Material...

OK

Cancel

6. Klik Define — Material Properties,
kemudian klik Add New Material.

maka akan muncul dialog box di atas,
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L nistanale

| 49 Add New Material Property

Region User w
Material Type I Concrete R I
Standard User
Grade

OK Cancel

7. Pilih Concrete pada opsi Material Type, lalu klik OK.

" | &4 Material Property Data

General Data
Ml Name
Material Type Concrete hd
Directional Symmetry Type Isotropic b
Material Display Color Change. .
Material Notes Modify/Show Notes...

Material Weight and Mass

(@ Specify Weight Density (O Specify Mass Density

Weight per Unit Volume kM/m?

Mass per Unit Volume [240277 kg/m?
Mechanical Property Data

Modulus of Basticty, E MPa

Poisson’s Ratio, U

Coefficient of Themal Expansion, A 1c

Shear Modulus. G [10726.23 MPa

Design Property Data
Modify/Show Material Property Design Data..

Advanced Material Property Data
Nonlinear Material Data...
Time Dependent Properties...

Material Damping Properties...

OK Cani

g

8. Beri nama material pada box Material Name dengan Concrete, kemudian
ganti angka pada Modulus of Elasticity dengan 25742,96 MPa (4700 Vfc*),

lalu klik OK.
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|43 Frame Properties X

Filter Properties List Click to:

Type Al ~ Import New Properties...

Filter l:l Clear I Add New Property.. I

Add Copy of Property.

Properties

Find This Property Modify./Show Property...

" Delete Proy
A-GravBm pety

A-GravCol
AlLatBm

AcLatCol

ConcBm

ConcCal K
SteelBm
SteelCol
W10X12
WI0X15
W10K17
W10X19
W10x33 Export to XML File..
H W10X38
W10X45

Delete Multiple Properties...

W10X60
W12K14
W12K16
< W12X19 v

0K Cancel

. T
9. Klik Define — Section Properties — Frame Sections, maka akan muncul
gambar di atas, lalu pilih Add New Property.

|43 Frame Property Shape Type *

Shape Type

Section Shape I Concrete Rectangular v I

Frequently Used Shape Types

@oTT MI[D@

® ool e

<
Seetion Designer Nenprismatic dto Select List General

o | [==]

T

10. Pilih Concrete Rectangular pada menu Section Shape, dan pilih penampang
persegi pada opsi Concrete.
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1 4y Frame Section Property Data

General Data
Property Name Balok B1
Material Concrete

Notional Size Data

Section Property Source
Source: User Defined

Section Dimensions
Depth
Width

e 2
Modify/Show MNetional Size... 3
-

Display Color @ Change..
Nates Modify/Show Notes...
Shape
Section Shape Congcrete Rectangular ~

Show Section Properties...

Property Modfiers

Modify/Show Modifiers
Curmrenthy Defautt

Reinforcement

Modify/Show Rebar...

mm I

oK

Cancel

11. Beri naha komponen pada kotak Property Name dengan Balok B1, pastikan
pilih Concrete pada opsi Material, lalu sesuaikan dimensi balok pada kotak
Section Dimensions, kemudian klik Modify/Show Rebar. (Lakukan langkah

yang sama untuk tipe kolom dan balok lainnya)

i |43 Frame Section Property Reinforcement Data

Diesign Type
(O) P-M2-M3 Design (Column)
I (@) M3 Design Only (Beam) I

Coverto Longitudinal Rebar Group Centroid

Bom B @ o
oK

Longitudinal Bars

Confinement Bars (Ties)

Rebar Material

AB15GE0

<

<

AG15GH0

Reirforcement Area Overwrites for Ductile Beams
Top Bare at F-end mm?
mm?

Top Bars at J-End

Bottom Bars at |-End mm

I—- IIn IIn I—x

Bottom Bars at J-End mm?*

Cancel

T

Only (Beam) untuk balok dan P-M2-M3 Design (Column) untuk kolom, lalu
klik OK. (Lakukan langkah yang sama untuk tipe kolom dan balok lainnya)
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14y Slab Properties X

Slab Property Click to
Add New Propetty..
Slab1 I ad I
Add Copy of Property...

Madify/Show Property...

Delete Property

0K

Cancel

13. Klik Define — Section Properties — Slab Sections, maka akan muncul gambar
di atas, lalu pilih Add New Property.

14 Slab Property Data X

General Data
Property Name Plat 51

Slab Material Concrete hdl [

National Size Data Modify/Show Motional Size..

Modeling Type Shell-Thin ~

Modffiers {Cummently Default) Modify/Show
Display Color Change...

Property Motes Modify+Show..

Property Data
Type Slab i
Thickness 120 mm

OK Cancel

14. Beri nama plat dengan Plat S1, lalu pilih Concrete pada Slab Material, lalu
pilih Shell Thin pada Modeling Type, kemudian sesuaikan tebal plat pada
kota Thickness, dan klik OK.
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1 ETABS 2016 Uitimate 16.0.2 - ETABS

Fle Edt View Define Daw Select Assign Apalze Display Design Detaiing Options Tools Help 3
U H2c A6 > QQEEE (W sdrell |6 4§ BED-@- 01 mis 178 1[5 I-0-FT-0-=-C-L-[m-
NEF T = 3¢ || [ 44Plan View - Stany5 - 2= 20 m) Line Draw Miode v % | (W30 View LineDrowMode | - x
Model Display Tables Repotts Detaling
5
- .
i)
I+ Named Ouiput e
[>-(:‘ Named Plots
o - . i € 7
o -+
o
7]
e
w
131 Properties of Object X
Typo of Une Framo
Property Adatfn
Moment Releases  Contruous
4| Plan Offset Nomal.m 0
ol | Line Drewing Type  Staight Line 3
| Drawng Coriol Type Hone <apace bars % V
>(x

Pervon 552200 X058 ¥ 13 220 T

15. Klik Draw — Draw Beam/Column/Brace Objects — Draw Emmumns
(Plan, Elev, 3D), pastikan opsi pada kanan bawah terpilih Similar Stories
karena tipikal semua lantai atau gunakan One Story jika tidak tipikal,
kemudian gambarkan komponen balok dengan cara drag and drop.

IVH2w /& »rqaeaaq [@rickdd 4§ EBEAD-0- NV imes/tstiE@< I-0-T-O-=-C-4L-B-
T [EModeiBplorer | < | [ {iPlanView-Sion3-2=2m) | x | [(@soves | -x

‘| Madel Display Tables Reports Detaiing

L>>< ‘R\"i/x
lan View - Story5 - Z = 20 (m) X151 Y30 Z20 m) obal ~ | Unis.
16. Klik Draw — Draw Beam/Column/Brace Objects — Quick Draw Columns

(Plan, Elev), pastikan opsi pada kanan bawabh terpilih Similar Stories karena
tipikal semua lantai atau gunakan One Story jika tidak tipikal, kemudian
gambarkan kolom dengan cara klik pada titik-titik yang terdapat kolom.
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| ETABS 2016 Uttimate 16.0.2 - ETABS, - 8 x

| File \ Edit View Define Draw Select Assign Analyze Display Design Detailing Options Tools Help E3
u\n*jm /.n. P QQEEE W el D AFBEEAD-O O A e[ I-0-F-0-=m-B-L-[m-
X | [ diModel Bxplorer | v % | [\ 4iPian View-Stony5 - Z= 20 m) Area Diaw Mode = % | (443D View AreaDrawhode | -x
< Model Display Tables Repots Detaling
N
<
™ |
(I ]
i< d Output ke \ '
E(} Named Plots \\ \ /
D \ / //
(=] \ ]
o} A\ | / /
\ gl / /“
L . d
o | e /
\ K V!

~ k i /,’ 4
B ! A
A x
. /

141 Propeties of Object - x | ’K

FmD erty \ b1 i

17 Klik Draw Draw Floor/Wall Objects — Quick Draw FIoor/\NaII (Plan,
Elev), pastikan opsi pada kanan bawah terpilih Similar Stories karena tipikal
semua lantai atau gunakan One Story jika tidak tipikal, kemudian gambarkan
plat pada grid dengan cara klik pada area-area yang terisi plat.

1 ETABS 2016 Utimate 16.0.2 - ETABS. - a x
File Edit View Define Draw Seleet Assign Analyze Display Design Defailling Options Tools Help 3
D& Hac /ﬁ. r[@leeAE Wikl D F @D -0 M f7 4 16 I-0-F-0-=-B-£-[@-

\ [ 144 Model Explorer = % | [44Plan View-Story5-Z=20(m) | X | [443Dview | - x

Model Dplay Tables Repotts Detaing
= Model
Project
Structure Layout
ties

60 Frames selected X84 Y312 Z20m) Seviar Stovies | libbal | nts

18. Pilih Similar Stories pada bagian kanan bawah, kemudia semua
komponen struktur B1, sehingga tampil gambar di atas.
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Frame Assignment - Section Property n

Filter

[ =™

Frame Sections

ALompBm FS
ALGravBm
AGravCol
A-LatBm
A-LatCol
Balok B2
Balok B3
ConcBm
ConcCol
Kaolom K1
None
SteelBm
SteelCol
W10x12
W10X15
W10X17
W10X19
W10X33
W10X39
W10x45
W10X60 v

Modify/Show Definitions...

CK Close Apply

19. Klik Assign — Frame — Section Property, kemudian pilih Balok B1, lakukan
hal yang sama untuk balok B2 dan B3.

Select by Object Type n

Object Type
Joints

f Beams
| Braces
Null Lines
Walls
Floors
| Null Areas
Openings
Links
Null Links
Strips Layer A
Strips Layer B
Strips Layer Other
Tendons

[Siec ] [ Desoeat | | Oone

20. Klik Select — Select — Object 'I"ype, lalu pilih Coiumn, kemudian klik Select,
lalu klik Close.
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Frame Assignment - Section Property n

Fiter

]| Ceaftr

Frame Sections

"] ALCompBm A~
AGravBm
AGravCol
A-LatBm
A-LatCol
Balok B1
Balok B2
Balok B3
ConcBm
ConcCol

4
None
SteelBm
SteelCol
w10x12
W10x15

| | W10X17
W10X19
W10x33
W10x39
W10x45

Modify/Show Definitions...

0K Close Apply

21. Setelah semua kolom terpilih, klik Assign — Frame — Section Property
kemudian pilih Kolom K1, lalu klik OK.

Object Type

Joints

) Columns
Beams

1 Braces
Null Lines
Walls
Null Areas
Openings
Links
Null Links
Strips Layer A
Strips Layer B
Strips Layer Other
Tendons

Select Close

22. Klik Select — Select —W'ObjectﬂType, lalu pilih Flloors, kemudian klik Select,
lalu klik Close.
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aeta

T

s

4 Shell Assignment - Slab Section

Siabs
None
Plank 1
Siab 1
. oK | Cose | [ pply

23. Setelah semua plat terpilih, klik Assign — Shell- Slab Section kemudian pilih
Plat S1, lalu klik OK.

1 ETABS 2016 Uitimase 1602 - 03_Additional Column

Ele Edt Yew Define Dpaw Select Assign Agshze Displey Design Detsing QOptions Jook Help &
BVH20 /6 »QQQAQAQE =M% G 48 BED-0-N¥ Mk 714 r1l~ I-0-T-0-=-C-L-f-
d1Model Eplorer = X | [cq1Plan Voew -Storys - = 20 () Section Propertes | x| [n3oven | .x

Model Ouglay Tables Repots Detaiing
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{
H

[ %5 o s Ta T
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[ s @ 945 (@ BT |® B (® st i
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24. Maka akan tampil seperti gambar di atas, kemudian klik Edit — Auto Relabel

All — Yes agar penomoran kolom dan balok tertata dan terurut.
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Restraints in Global Directions
Translation X Rotation about X
Translation Y Rotation about Y
Translation Z Rotation about Z

Fast Restraints

[ & & -

QK Close Applhy

25. Klik Assign — Jbint - Res"t“fains, kemudién pilih iconnpertama, lalu klik OK.

L1 ST L L L L L 1 L e
|4 Define Load Patterns X
Loads Click 1o
Add New Load
Modify Load
Delete Load

26. Klik Define — Load Patterns, lalu sesuaikan Load dengan gambar di atas,
dengan bantuan tombol Add New Load dan Modify Load.
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| Select by Stories “

[ sekct | | Desslect Cose

27. Klik Select — Select — Stories, kemudian pilih Story 4 sampai Base, lalu klik
Select, dan klik Close.

i
[}
1 Load Pattem Name I Dead v I
Load Type and Direction Ootion
@ Forces O Moments (® Addto Existing Loads
Re; Existing Load
Direction of Load Application | Gravity v O Replace Bxisting Loads

(O Delete Existing Loads

Trapezoidal Loads

T eE R W Tre—T 1T 1

i 1 2 3 4
| Distance |0 025 [o7s [1
load [0 [} 0 (] kN/m
@® Relative Distance from End-| (O Absolute Distance from End-l
Uniform Load
Load [f[o01 kN/m oK Close Apply

28. Setelah terpilin elemen struktur lantai 1 sampai 4, klik Assign — Frame
Loads — Distributed (Beban merata pada balok), kemudian pilih Dead pada
opsi Load Patterns Name, klik Add to Existing Loads, lalu isikan nilai beban
mati pada kotak Load (Tabel 4.5), dan klik OK. (Lakukan langkah yang
sama untuk tipe kolom dan balok lainnya)
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| Shell Load Assignment - Uniform ﬂ

Load Patten Name I Dead ~ I

Uniform Load Options

Load I 132 kN[sz I @ Addto Existing Loads I

(O Replace Existing Loads
(O Delete Existing Loads

Direction | Gravity ~

0K Close Apply
29. Lakukan Iangkah 28 lagi, kemudian klik Assign — Shell Loads — Uniform,
lalu pilih Dead pada opsi Load Pattern Name, klik Add to Existing Loads,
lalu isikan nilai beban mati pada kotak Load (Tabel 4.6), dan klik OK.

”

i Shell Load Assignment - Uniform n\
[ |

3 Load Pattem Name I Live v I 1

¥

I Uniform Load Options L

v

{ Load I 192 |kN/m2I (®) Addto Existing Loads |

O Replace Existing Loads |

] Ovection  [EXEVEY Y (O Delete Existing Loads \

3 3
3

OK Close Apply

30. Lakukan langkah 28 lagi, kemudian i(lik Assign — Shell Loads — Uniform,
lalu pilih Live pada opsi Load Pattern Name, klik Add to Existing Loads,
lalu isikan nilai beban hidup pada kotak Load (Tabel 4.7), dan klik OK.

31. Lakukan langkah 28 sampai langkah 31 untuk Assign Load (Beban mati
merata pada balok, beban mati merata pada plat, beban hidup merata pada
plat) untuk lantai atap.
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| 44 Mass Source x

Mass Sources Click to:

AdG New Mass Source..

Add Copy of Mass Source...

I Modify/Show Mass Source... I

Default Mass Source

MsSrci ~

Cancel

32. Klik Define — Mass Source, kemudian klik Modify/Show Mass Source.

4 Mess Source Dato X

Mass Muttipliers for Load Patterns.

Mass Source Name MsSret Load Pattern Muttiplier
Add
ose Source T
[] Element Self Mass A b Hod
[ Additional Mass Delete

Specified Load Patterns

[] Adjust Diaphragm Lateral Mass to Move Mass Centroid by: Mass Options

Include Lateral Mass.
[] Include Vertical Mass

Lump Lateral Mass at Story Levels

oK Cancel

33. Seusikan centang pada opsi Mass Source, kemudian tambahkan Load
Patterns dengan Multiplier 1 untuk Dead karena tidak mengalami reduksi
apapun dan 0,3 untuk Live sesuai dengan faktor reduksi fungsi bangunan,
dengan klik Add atau Modify, lalu klik OK.
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Desain Spektra Indonesia Peta Google | Peta MCEg | Peta MCEg (Sg) | Peta MCEg (5;) | Peta Cg (Cas) | Peta Cp (Cpa)

Jenis Input: I Nama Kota ~ Way Kambas
Map Satellite Mejgtro

Bandar

Maringgai
WETER- I Taman Lampung i
onal Bukit
an Selatan
emg‘;ﬂ‘nat
[ hitung | . Kelianda
Tampang
Cilegon ,
G
I O[Jak‘ irta
anaeranac . @ poyasi
X 0]
Lihat Hasil Desain Spektra untuk kota: Pul
Jakarta (-6.17511, 106.86503949939997) pr

. A% r§ kabumi
Ao, rhe. L i o
TR
"~ R
== :
Google 2

34. Buka Web Browser, kemudian pergi ke http://puskim.pu.go.id/ lalu pilih
Nama Kota, kemudian ketik nama kota yang diperlukan, dan klik Hitung,
kemudian klik Lihat Hasil pada jendela yang muncul.

Nilai Spektral Percepatan Di Permukaan Dari Gempa Risk-Targeted Maximum Consider Earthquake Dengan Probabilitas Keruntuhan Bangunan

1% dalam 50 Tahun
Lokasi: Jakarta ( Lat: -6.17511 | Long: 106.86503949999997 )

Y] —— PR

Copy  Excel Jenis Batuan
Variabel Nilai Tampilkan Semua ~
PGA (g) 0.353 08 Spektral Percepatan (g)
S5 (g) 0.864
S (a) 0.233
Crs 0.989
086
Cri 0.938
Foce 1.042
& 0.4
Copy E
02
T (detik) sA (q)
0 0.243
To 0.607
Ts 0.607 0.0 -
0 1 2 3 4 5 6
o o= T (detik)
Te+0.1 !
i 0458 —— Batuan (B) —— TanahKeras (C) Tanah Sedang (D) = Tanah Lunak (E)
Tg+0.2 0.457

35. Maka akan muncul jendela baru sesperti di atas, lalu pilih Tanah Lunak
(Tabel 4.12), kemudian klik Excel pada tabel bawah, lalu Save di direktori
yang diinginkan.
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Al - Je T (detik)

A B C D E F G H J K
1 |T (detik) _SA (g)
2 0 0.177
3 |TO 0.443
4 TS 0.443 Find and Replace ? x
5 TS+0 0.361 i Repl
6 TS+0.1 0.305 fnd epace
7 |TS+0.2 0.263 Find what: TS+ ~
8 TS+0.3 0.232 Replace with -
9 TS+0.4 0.207
10 TS+0.5 0.187 Options >
11 TS+0.6 0.171
12 |T5+0.7 0.157 Replace All Replace Find All Close
13 |TS+0.8 0.146
14 TS+0.9 0.135
15 |TS+1 0.127

36. Buka file yang sudah tersimpan, lalu klik Find & Select — Replace,
kemudian tulis TS+, dan klik Replace All, sehingga semua teks TS+ hilang.

D9 - S
A B C D E F G H J K

1 0 0.547

2 0.1 0.498

3 0.2 0.457

4 0.3 0.422

5 0.4 0.392

6 0.5 0.366

7 0.6 0.343

8 0.7 0.323

9 0.8 0.305 _|
10 0.9 0.289

11 1 0.275

12 1.1 0.262

13 1.2 0.25

14 1.3 0.239

15 1.4 0.229

16 1.5 0.22

17 1.6 0.212

18 1.7 0.204

19 1.8 0.197

37. Hapus semua baris pada Excel kecuali baris 122 — 152, karena merupakan
nilai terbesar, lalu Copy semua angka dan Paste di Notepad.
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J Hasil Perhitungan 1. - Notepad

File Edit Format View Help
.1 8.498
.A57
422
.392
. 366
.343
.323
.385
.289
275
.262
.25
.239
.229
.22
212
.204
.197
.19
.183

38. Setelah tampil angka seperti di atas, kemudian Save file pada direktori yang
diinginkan, lalu langkah selanjutnya kembali ke ETABS 2016.

LN UDWNRE LN NR W
CE 00O RORO0 Q@

I e e I e il <~ B v B v I o B o B v I o I o I

]

| 4 Define Response Spectrum Functions X

-
E E
1 Response Spectra Choose Function Type to Add L.
I From File v I |
L
=
Click to: N
I Add Mew Function... I
Modify/Show Spectrum. .. E
]
Delete Spectrum E
oK Cancel k

39. Klik Define — Functions - Resioonse Sbectrum, lalu pilih From File pada opsi
Choose Function Types to Add, lalu klik Add New Function, kemudian klik
Browse pada dialog box yang tampil.
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| 4% Pick Response Spectrum Function Data File =
T » USE Drive (E:) » _TUGAS AKHIR v @ | Search _TUGAS AKHIR »
Organize New folder >~ [ @
A% A260 Drive (J Marne ~ Date modified Type -~
I Deskiop 08_SCREENSHOT ETABS 18/04/2018 16:33 File folder
|Z| Documents bin 0 File folder
4 Downloads @15 _BISMILLAH LULUS_ 17, Microsoft Word C
b Music [5 _BISMILLAH LULUS_ 1 PDF File
Bl - W
=1 Pictures Hf __Lampiran__ 1 Microsoft Word C|
) |5 _LEMBAR ASISTENSI_ 1 PDF File
B videos - :
B _PENULANGAM 2_ 1 Microsoft Excel W
i Local Disk (C2) B _ PENULANGAN_ 1 Microsoft Excel W
== Local Disk (D) =] Hasil Perhitungan 2 1 Microsoft Excel C
= USB Drive (E) B12] Hasil Perhitungan 3 1 Microsoft Excel C
| Hasil Perhitungan 16/ Microsoft Excel C
s USB Drive (E:) =
=] Hasil Perhitungan 18/ Text Document
__TUGAS AKHIR
v < >
File name: | Hasil Perhitungan ~| [Anfies o ~

40. Pilih file yang sudah disimpan tadi, lalu klik Open.

| |43 Response Spectrum Function Definition - From File x

-

Function Name Respon Spektrum|

Function Damping Ratio Values are:

() Frequency vs Value

| (® Period vs Value

Function File |

i Browse. ..
File MName

E:__TUGAS AKHIR'\Hasil Perhitungan txt

f Header Lines to Skip l:l |

Convert to User Defined View File

Function Graph

E-3
840 -
560 |
E 480 | 1
400
320
[ 240
180 —

804 v [ [ (R
0.00 0.40 0.80 1.20 1.80 2.00 2.40 2.30 3.20 3.80 4.00

Cancel
41. Namakan Respon Spektrum pada kotak Function Name, centang Period vs

Value, maka akan tampil grafik seperti di atas, lalu klik OK.
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At - L L -

e
145 Load Cases x
Load Cases Click to:
Load Case Mame Load Case Type Add New Case ..
Add Copy of Case
Live Linear Static Modify/Show Case
SW Linear Static Delete Case
-
A
Show Load Case Tree...
¥
oK
Cancel
42. Klik Define — Load Cases, lalu klik Add New Case.
|4 Load Case Data X
General
Load Case Name EI )
Exclude Objects in this Group e AppIcane
Mess Source Previous {MsSre1}
b Loads Applied
| Load Type Load Name Function Scale Factor o
Acceleration v ‘Respun Speldum |1,E Add
Acceleration un |Respon Spekium | 0.37 Delete
[ Advanced
Other Parameters
Modal Load Case Modal v
Modal Combination Method cac v

[ Include Rgid Response Rigid Frequency, f1

1 Directional Combination Type SRSS ~
Modal Damping | Constant 2t 0,05 Modify/Show.
Diaphragm Eccentricey | for Al Diaphragms Madiy/Show..
0K Cancel

43. Namakan dengan RSP X, lalu pilih Respon Spectrum pada Load Case Type,
kemudian seusikan nilai Scale Factor seperti pada gambar, dan klik OK.
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|43 Load Case Data X

General

Load Case Name IF{SP Y Design.

Exclude Objects in this Group ot TErICoe

Mass Source Previous (MsSrcl)

Loads Aopied
Load Type, Load Name Function Scale Factor LiJ

|

Acceleration ~ ‘F\espnn Spektum \1137 Add

Acceleration Ut |Respon Spektum 1,23 Delete

[ Advanced

Other Parameters
Modal Load Case Modal &7
Modal Combination Method cac v

[ Include Rigid Response Rigid Frequency, {1

Directional Combination Type SRSS v
Modal Damping | Constant at 0.05 Madfy/Show.
Diaphragm Eccentricity \nfmm Diaphragms Modfy/Show.

44, Lakukan langkah 38 lagi, kemudian namakan dengan RSP Y, lalu pilih
Respon Spectrum pada Load Case Type, kemudian seusikan nilai Scale
Factor seperti pada gambar, dan klik OK.

== == L == == L

. I
|43 Load Cases x
Load Cases Click to:
Load Case Name Load Case Type Add New Case ..
Dead Linear Static Add Copy of Case...
Live Linear Static Modify/Show Case...
SW Linear Static " Delete Case
Response Spectrum ~
Response Spectrum - Show Load Case Tree...
v
oK
Cancel

45. Maka akan tampil Load Cases éeperti'gambar di atas.
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43 poa sl P} L BESA L a2 T~ =1 G ral TS

143 Load Combinations

A

X
v

Combinations Click to:

I Add New Combo... I

Add Default Design Combos...

mm
TR AN AL T

OK Cancel
[

46. Klik Define — Loa{d Comlginati(s;s, kerlnudian klilk Aldd New Combo.

| 43 Load Combination Data x
General Data
Load Combination Name Comb1
Combination Type Linear Add il
Notes Modify/Show Notes. ..
Auto Combination No

Define Combination of Load Case/Combo Results

Load Name Scale Factor
Dead ~ 12 Add
sw 12 Delete
Live 0.5
RSP X 1
OK Cancel

47. Berikan nama dengan Combl pada kotak Load Combination Name,
kemudian sesuaikan nilai Load Name dan Scale Factor seperti gambar di
atas dengan bantuan tombol Add, lalu klik OK.
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| 44 Load Combination Data X

General Data
Load Combination Name

O

Combination Type Linear Add i

Notes

Auto Combination

Modify/Show Notes

No

Define Combination of Load Case/Combo Results

Load Name Scale Factor
Dead hd 1.2 Add
W 12 Delete
Live 0.5
RSP X -1
oK Cancel

48. Lakukan langkah W42 Iagi, kehrludian‘vberikan 'Flar'na dengan Comb2 pada
kotak Load Combination Name, kemudian sesuaikan nilai Load Name dan
Scale Factor seperti gambar di atas dengan bantuan tombol Add, lalu klik

OK.

41 Load Combination Data

General Data

Load Combination Name

Modify/Show Motes...

Combination Type Linear Add
Notes
Auto Combination Na

Define Combination of Load Case/Combo Results

Load Name Scale Factor
Dead ~ 12
sw 12
Live 0.5
RSP Y 1
0K Cancel

Add
Delete

O

-

49. Lakukan langkah 42 lagi, kemudian berikan nama dengan Comb3 pada
kotak Load Combination Name, kemudian sesuaikan nilai Load Name dan
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Scale Factor seperti gambar di atas dengan bantuan tombol Add, lalu klik
OK.

|44 Load Combination Data X

General Data

Load Combination Name
Combination Type
Motes

Puto Combination

Load Mame
Dead
sw
Live
RSP Y

T TP

M
Linear Add >

Modify/Show MNotes...

No

Scale Factor

e |

12
12
05
e

Add
Delete

0K

Cancel

50. Lakukan Iangkah'—42 Iagri, kemudian berikan nama dengan Comb4 pada
kotak Load Combination Name, kemudian sesuaikan nilai Load Name dan
Scale Factor seperti gambar di atas dengan bantuan tombol Add, lalu klik
OK.

|k 4y Active Degrees of Freedom X R

Building Active Degrees of Freedom

51. Klik Analyze — Set Active Degrees of Freedom, kemudian pilih Full 3D pada

Tt

XZ Plane

¥Z Plane

No Z Rotation

T

Mux Flu Fuz HFRX Ry [ RZ

oK Cancel

opsi Building Active Degrees of Freedom, lalu klik OK.
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| ETABS 2016 Uitimate 16.0.2 - 07_Run 1st

Fle Edt View Define Dpaw Select Assign Apabze Display Design Detaiiing Options Tools Help

*| Model Display Tables Repota Detaling
% |[ = Mode

1 Project

(53 Structure Layout

(i Properties

#)Structural Objects

(s Groups

15 Loads

(13 Named Output tems

Named Plots

N 144 Model Explorer -x

Max = 0,429 at [10, 0, 20]; Min = -21,17a [15.55, 4,44, 16]

D8 HecZa» a@aaq @ d s Ba@-0 0vimp @y I-0-F-O-=-C-£L-0-

41Plan View - Story5 - Z = 20 (m)

+ % | [(443-DView - Displacements (Dead) [mm] | %

A TET " 854 1565 16
g F g 5 2 o
T ERE T - T - TR B 8
b 5 B39 10 B840 11 B4 12
5 ]
8 H
54 3% 3%
8 8 g 8 g §
B8 a 8
825 B26 827
g £
5 B0 3 621 7 bz ¢
B o
815 B0 7
& E H & & H
. ! 86 B7 B8
{ # &
X ) 1 81 2 B2 3 83 4+

X9.2 Y179 Z20(n [ Start Animation [ << |[ 5> | Global v ums.. |

52. Klik Analyze — Run Analysis atau tekan tombol F5 pada keyboard, lalu
tunggu beberapa saat sampai tampilan workspace berubah seperti gambar di

atas.

Hl§ Choose Tables

=[] Tables
[IModel
= Analysis
E-[JOptions
[[]Response Spectrum Functions
[ Time History Functions
{[JLoad Cases
[[Load Combinations
=-[]Resutts
&[] Displacements
[[JReactions
[ Modal Results
LU ]G ot Recis

Frame Results
Column Forces
Beam Forces
Frame Element Joirt Forces

g U
[ Energy/Vitual Waork
[ Design

> |

Cancel
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53. Klik Display — Show Tables, kemudian klik icon + pada samping opsi
Analysis — Results — Frame Results, lalu sesuaikan centang seperti gambar di
atas, dan klik OK.

|g ﬁ" k
5  B20 6 | B21 ‘ 7 B2 8 > N ]
+43Beam Forces =
1 of72605 | b bl | Reload Apply I Beam Forces -
Story Beam Unique Name Load Station P vz
Case/Combo m K K kN khm KNm
v B1 78 Dead 03 AR074 52625 0.266 13833 0103
] Show Selection Onl
Story5 B1 78 Dead 0775 & ly 0266 13833 00226
Stonys Bl 78 Dead 125 e e 0,286 13833 01489
Storys 81 78 Dead 125 B Copy 00271 04428 00267 v
< — >
= % Export to Excel
*x1 Start Animation << >>» | Global ~ | Units

54. Maka akan tampil jendela tabel pada kanan bawah window, kemudian klik
kanan pada tabel dan klik Export to Excel, lalu ganti pilihan Beam Forces
dengan Column Forces dan klik Export to Excel.

07_Beam Farces - Excel Ta
Insett  Pagelayout  Formulss  Data  Review  View  Help  Design Q@ Tell mewhat youwant to do
o= X Cut - .= = =) e
Calibri A T == BWepTe General - r 4 R E
B oy - | % | 2w P2 =
Paste BT u-|5i- &ep. === |e=3= G0, g 5 4 55 Conditional Formatas Cell Insert Delete Forn
- ¥ Format Painter 8= 4 == " Formatting~ Table~ Styles~ - -
Clipboard m Font [Fl Alignment ] Number o Styles Cells
D2 &2 £ | ComblMin
A B C D E F G H 1 J K
S——
I storyl 810 347|comb1 Min | 9,69 28,5542 369,2144 -3,7409 -53,7108 1,5840  -650,8815 I
4 [storyl 810 347 Comb3 Min 9,69 28,5543 369,2191 -3,7403 -53,6942 1,5844  -650,8762
5 storyl 810 347 Comb4 Min 9,69 28,5549 369,2191 -3,7403 -53,6942 1,5844  -650,8762
5 storyl 810 347 Comb3 Max 9,69 28,5555 369,2231 -3,7399 -53,68 15847 -650,8718
7 storyl 810 347 Comb4 Max 9,69 28,5555  369,2231 -3,7399 -53,68 1,5847  -650,8718
A Starvl R10 247 Camhl May a9 /9 7R 55R7 2RG 27T -1 7292 -52 AAR2A. 1 5850 RSN RRARA

55. Maka akan muncul jendela Microsoft Excel hasil analisa, kemudian Save file
masing-masing di direktori yang diinginkan, pada file Beam Forces cari
nilai (M3) pada kolom “K” yang terbesar dari setiap tipe balok, seperti
contoh di atas mencari nilai momen terbesar balok B1, didapatlah balok B1
dengan momen terbesar ada pada Storyl (lantai 1) nomor B10 dengan
Combl Min.

56. Kembali ke ETABS 2016, sebelum ke langkah selanjutnya, lihat posisi
balok nomor B10 seperti tampilan langkah 48.
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Member Force Diagram for Frames/Piers/Spandrels/Links =

Load Case/Load Combination/Modal Case

() Case — O Mode

L Comb1 ~ MMax and Min ~
Component
1 (O Axial Force (O Torsion ) Inplane Shear
() Shear 22 () Moment 2-2 () Inplane Moment
1 ) Shear 33 (®) Moment 33 ]
Sealing
® Automatic

(O User Defined

Digplay Options
Fill Diagram

[] Show Values at Controlling Stations on Diagram

Include
Frames [ Piers [ Spandrels

[ Links

oK Close Apply

57. Klik Display — Force/Stress Di‘agrarr'ls - Frafne/Pier/SpandreI/Link Forces
atau tekan F8, kemudian klik Combo, pilih Comb1, dan klik Moment 3-3,
lalu klik OK.
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[ 4Pian View]- Story1 - Z= 4 (m) | Moment 3-3 Diagram _(Comb1)

[kN-m] | v X

Shear V2

(44 Diagram for Beam B10 at Story Story1 (Balok B1)

Load Case/Load Combination End Offsi
O Load Case (® Load Combination (O Modal Case +End
Comb1 ~ | Max and Min s J-End
Length
Component Display Location
Major (V2 and M3) v (O Show Max (® Scroll for Values

e JTTTITIT]

L

Moment M3

T

o T]

- ~LIT]

58. Pastikan indikator di tab atas menginformasikan Storyl (Lantai 1) sesuai

perhitungan momen terbesar, kemudian klik
(tanda panah), sehingga akan muncul dialog b
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ox di bawah ini.



Load Case/Load Combination

|44 Diagram for Beam B10 at Story Story1 (Balok B1)

End Offset Location

O Load Case (® Load Combination (O Modal Case MEnd | |0.3000 m
Comb1 ~ || Max and Min v J-End | [9.6900 m
Length |9.9900 m
Component Display Location
Major (V2 and M3) ~ (O Show Max (®) Scroll for Values m
Shear V2
W Min = 7 4658 kN
Moment M3

e

Max = 406.0704 kN-m

W‘iﬂl

Min = 406.0604 kN-m

Done

59. Klik pada pertengahan bentang untuk mendapatkan nilai Shear V2 (Gaya

Geser) dan nilai Moment M3

(Momen) pada daerah lapangan balok.

Major (V2 and M3}

|43 Diagram for Beam B10 at Story Story1 (Balok B1) had
Load Case//Load Combination End Offset Location
() Load Case (® Load Combination () Modal Case FEnd | | 0,3000 m ;
Comb1 ~ || Max and Min ~ J-End | |9,6900 m i
Length |9,9900 m
Component

Display Location
M @ Show Max O Scroll for Values

Shear V2
Max = 369 2277 kN
I_W Min = 369,2144 kN
at 9,6800 m
Moment M3

T

Max = -650,8665 kN-m
at 96900 m

]

1T

LI =

Min = -650,8815 kN-m
at 9,6300 m

Done

60. Klik Show Max pada pilihan Display Location untuk mendapatkan nilai

Shear V2 (Gaya Geser) d
tumpuan balok.

an nilai Moment M3 (Momen) pada daerah
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| 43 Diagram for Bearn B10 at Story Story? (Balok B1) X

Load Case/Load Combination End Offset Location
() Load Case (®) Load Combination () Modal Case 0,3000 m
Comb1 ~ || Max and Min ~ J-End | |5,6800 m
Length |9,9900 m
Component Display Location
I Puial (P and T) ~ I ® Show Max () Scroll for Values
Auxial Force P

WMax = 87,1396 kN
N e e e e e e e at 1,100 m

Min = 87,1381 kN
at1,1100m

Torsion T

Max = 67,0424 kN-m

at1,1100 m
Win = 66,9886 kN-m
at1,1100m

Done

61. Pilih Axial (P and T) pada opsi Component, kemudian klik Show Max pada
pilihan Display Location untuk mendapatkan nilai Axial Force P (Gaya
Aksial) dan Torsion T (Torsi) balok.

62. Lakukan langkah 51 sampai 57 untuk mencari nilai Gaya Geser, Momen,
Gaya Aksial, dan Torsi dari tipe balok lainnya.

s 08_Column Forces - Excel

Insert  Pagelayout  Formulas  Data  Review  View  Help  Design @ Tell me what youwantto do
‘EEE:;Y . Calibri BT W ?; 22 Wrap Text General - ’_—3_‘4 Q %ﬂ EX
& Formatpaimer | B L U - |EH-|&-A- | === == Tr% 0 | | Condiions Fomates Cai | et Delee
Clipboard = Font B Alignment B Number = Styles Cells
D2 = £ || ComblMin
A B c D E F G H | J K

179 Comb1 Min ! E -227,7938 X -0, 21,3366

4 |Story2 Ce 179 Comb3 Min 0 -4579,2543 -227,7546 9,5277 -0,00003154 21,3405 -482,2491
5 |Story2 Cce 179 Comb4 Min 0 -4579,2549 -227,7546 9,5277 -0,00003154 21,3405 -482,2491
6

Story2 Ce 179 Comb3 Max 0 -4579,2524 -227,721 9,5298 10,0015 21,3439 -482,1968

contoh di atas mencari nilai momen terbesar kolom K1, didapatlah balok K1
dengan momen terbesar ada pada Story2 (lantai 2) nomor kolom C6 dengan
Combl Min.
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64. Kembali ke ETABS 2016, sebelum ke langkah selanjutnya, lihat posisi
kolom nomor C6 seperti tampilan langkah 48, klik Display — Undeformed
Shape untuk mengubah tampilan.

QAREQ (W (sdrlRef D6d 2§ RED-® -1 mbs 1/ -t I-0

- X - X (413-DVi
Set Elevation View n
Elevations
Fitter
o Include Grid Line Blevations Clear Fiter E
Include User Elevations P
3 af A
B &
C Add at Ordinate...
D =
B20 E R
F
‘ \
S S vl
b
5
B20 6
7
8
bt 3 9
B20
o @
o o
B20
oK Close Apply
w ©
o o
IL l\ Base
P N ¥ N

65. Setelah ditemukan posisi kolom nomor C6, ubah view dengan klik icon
yang ditanda panah, kemudian pilih As 4 karena kolom nomor C6 melewati
As 4, lalu klik OK.
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Member Force Diagram for Frames/Piers/Spandrels/Links ﬂ

Load Case/Load Combination/Modal Case

Q Cese — O Made

] Comb1 vlWMaxandmn v
Component
| (O Auial Force (O Torsion (O Inplane Shear
() Shear 2-2 () Moment 2-2 (O Inplane Moment )
Scaling
@ Automatic
i (O User Defined
Display Options t

Fill Diagram

[] Show Values at Controlling Stations on Diagram

Include

Frames [ Piers [ Spandrels
[ Links

QK Close PApply

66. Klik Display — Force/Stress Diégram's - Franﬁe/Pier/SpandreI/Link Forces,
kemudian klik Combo, pilih Comb1, dan klik Moment 3-3, lalu klik OK.

Load Case/Load Combination

X O Load Case @ Load Combination () Modal Case
Combi ~ || Min ~
Compeonent Display Location
Major (V2 and M3) v @ Show Max O scrol
Shear V2
Moment M3
—]
Done

! l Base
Py

67. Klik kanan pada kolom nomor C6 (tanda panah), sehingga akan muncul
dialog box di bawah ini.
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144 Diagram for Column C6 at Story Story2 (Kelom K1) ot
Load Case/Load Combination End Offset Location
() Load Case @) Load Combination () Modal Case 0,0000 m
Comb1 ~ || Max and Min ~ J-End | | 3,3500 m ]
Length | 4,0000 m
Component Display Location
Major (V2 and M3) ~ (® Show Max () Scroll for Values
Shear V2
Max = -227 6818 kN ]
at 3,3500 m b
| | Min = -227 7938 kN ]
at 3,3500 m
Moment M3
Max = -482,1362 kN-m
\r\ at 0,0000 m
e | Min = 482, 3097 kN-m
at 0,0000 m

68. Klik Show Max pada pilihan Display Location untuk mendapatkan nilai
Shear V2 (Gaya Geser) dan nilai Moment M3 (Momen) pada daerah
tumpuan kolom.

5

44 Diagram for Column C6 at Story Story2 (Kolom K1) X
E
Load Case/Load Combination End Offset Location E
(O) Load Case ® Load Combination () Modal Case FEnd | | 0,0000 m
Comb1 ~ || Max and Min - J-End | |3,3500 m ;:
Length | 4,0000 m E
Component Display Location ]
I Auial (P and T) w I () Scroll for Values d
1
Axial Force P
Max = -4575 2495 kN ]
at 0,0000 m
‘ | Min = -4579 2579 kN
at 0,0000 m
E
Torsion T

Max = 0,0032 kh-m
at3,3500 m

Win = -0,0018 kN-m
at 3,3500m

69. Pilih Axial (P and T) pada opsi Component, kemudian klik Show Max pada
pilihan Display Location untuk mendapatkan nilai Axial Force P (Gaya
Aksial) dan Torsion T (Torsi) kolom.

70. Lakukan langkah 59 sampai 61 untuk mencari nilai Gaya Geser, Momen,
Gaya Aksial, dan Torsi dari tipe balok lainnya, dan masukkan nilai-nilai
tersebut ke dalam perhitungan penulangan komponen struktur.
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