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ETABS Tutorial Example

ACECOMS, AIT

Objective
To demonstrate and practice step-by-step on the
modeling, analysis and design of 10 story RC building
for seismic equivalent lateral force.

Problem
Carry out analysis, and design of 10 story RC building
as shown in following details wusing 1BC2000
equivalent lateral force.
3D View

TA

\

NN

Seismic Analysis & Design of 10 Story RC Building (Equivalent Lateral Force)
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Plan View (Unit in m)

@ 6.00 m 6.00 m @ 6.00 m @
| 1 Z

A

2.00 2.00 2.00

@ 6.00 m @ 6.00 m @ 6.00 m @
2.00 2.00 2.00

BASE - STORY 7

% 6.00m 6.00m @ 6.00 m @
B

| |

2.00 2.00 2.00

@ 6.00 m @ 6.00 m @ 6.00 m @
2.00 2.00 2.00

STORY 8 — STORY 10
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Elevation View

Material Properties for Concrete (Unit in kg and cm)

Material Property Data

Digplay Color
Material Mame [CONC Calar
Tupe of Material Type of Design
(+ |zotropic " Orthatropic Design
Analpziz Property Data [esign Property Data [AC1 318-39)
M ass per unit Y olume 2.443E -0 Specified Conc Comp Strength, Fo |280.
Weight per unit Y olurne 2.403E-03 Bending Reirf. Yield Stress, fy 4000,
Madulus of Elasticity 2R3105.065 Shear Reinf. Yield Stress, fys 2400.
Puisson's Ratio 0z ™ Lightweight Concrete
Coeff of Thermal Expansion 9.900E-06
Shear b odulus 105460.444
Cancel
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Section Properties

Member Dimension
Beam (width x Height) 30 x 60 cm
Column 50 x 50 cm

Slab Thickness = 15 cm

Shear wall Thickness = 20 cm

Story Height Data

Story Height
Typical Story 3.00m
Story at base of building 4.00m

Static Load Cases

Load ,
Name Load Type Details Value

Self Weight of Structural Members
Calculate automatically using Self -
Weight Multiplier in ETABS

DEAD | Dead Load Uniform Load on Slabs:
(Finishing + Partition Load) 0.20 t/m?
Uniform Load on Beams:
(Wall Load) 0.50 t/m
Reducible Uniform Load on Slabs: 2
LIVE Live Load (Use Tributary Area: UBC97) 0.25 t/m
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Wind Load Cases (UBC97)
Load Case
Parameter
WINDX WINDY

Wind Direction X Y

Wind Speed 90 mph
Exposure Type B (Suburban area)

Importance Factor 1 (Building normal importance)

Equivalent Static Force Parameters (IBC2000)

at 1 Second (S,)

Parameter Values Remark
. . Equation 16-39
Time Period (T) 1.47 (C.= 0.020)
e Table 1617.6
Response Modification 55 (Dual System: Ordinary RC
Factor (R) Shear Wall)
Seismic Group | Section 1616.2
. Table 1615.1.1
Site Class E (Soft Clay)
Response Acceleration 0.45
at Short Period (Ss) '
Response Acceleration 0.18

Seismic Analysis & Design of 10 Story RC Building (Equivalent Lateral Force) 9/97
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Equivalent Static Force Case

Load Case Name DEi::E():Z[ri\?rr;caiTyd % Eccentricity
EQXA X Dir + Eccen. Y 0.05
EQXB X Dir - Eccen. Y 0.05
EQYA Y Dir + Eccen. X 0.05
EQYB Y Dir - Eccen. X 0.05
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Step by Step

1. Start Model with Template

Step 1-1: Select Working Unit and Start New Model using Template

Start up screen of ETABS, select working unit to be “ton-m” at drop-down menu on
the bottom-right of screen and click on New Model button [ to start new model
using template

™ ETABS Nonlinear vB8.1.5 - ETABS for Seismic01a - [Plan Yiew - STORY7 - Elevation 22]

4 Fle Edt Yew Define Draw Select Assign  Apalyze Display Design  Options  Help =R
[0k aws- 2K PRRPP|M Mm% ra oo 8@ %. |n .

TEE S| N Y Bap . [ x . . Jx-a-|T-|s- G-

&

+

ItH

New Model Initialization

Do you want ta initialize your new model with definitions and
preferences from an exizting .edb file? [Presz F1 Key for help.]

Defauleds | Mo |

e Y

i1
pal
. X

Plan Yiew - STORY? - Elevation 22 ®17.13 ¥a.00 222.00 OneStoy  w|[6LoBal  «|[Tonm =]

L o= = o
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Note: Click the Default.edb button. This means that the definitions and
preferences will be initialized (get their initial values) from the Default.edb
file that is in the same directory as your ETABS.exe file. If the Default.edb
file does not exist in this directory then the definitions and preferences are
initialized using ETABS built-in defaults.

You should create your Default.edb file such that you most commonly click
this button.

In some cases you may want to click the Choose.edb button and specify a
different file from which the definitions and preferences are to be initialized.
For example, a certain client or project may require certain things in your
model to be done in a certain way that is different from your typical office
standards. You could have a specific .edb file set up for this client or project
which could then be used to initialize all models for the client or project. This
will allow setting of the repeatedly used preferences.

Click the No button if you just want to use the built-in ETABS defaults.
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Step 1-2: Specify Grid and Story Dimension

Specify grid dimension and story dimension as shown in figure below. Select “Two
Way or Ribbed Slab” from “Structural Objects” list.

Building Plan Grid System and Story Data Definition

Grid Dimenzsions [Plan) Stary Dimensions
_-_—e_—e-_——_—_————n — e e o o o o o=
rf;‘ Uniform Grid Spacing I 'l’i“ Simple Story Data
I Mumber Lines in Direction 4 I MNumber of Stories 10 I
I MHurmber Lings inY' Direction 4 I I Typical Stary Height 3 I
I Spacing in % Direction £ [ I Biottom Story Height 4
- ﬂ:am_ng |nlD|re_ctlon_ — B_ — I "~ Custom Stary Data
~ . .
Cugtom Grid Spacing Units
| | Tarem -
Add Structural Objects
1
T—“—T T\—H—HT S I I
f
== | Ol 55225 Iy
I—H—T H—H—H 0 .1 O
Steel Deck Staggered Flat Slab Flat Slab with W' affle Slall Twaoway ar I Grid Only
Truss Perimeter Beams L Ribbed Slab
Ok Cancel |
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ACECOMS, AIT

Step 1-3: Enter Two Way Slab System Parameters

Specify parameters as shown in figure below.

Owerhangs

Along ¥ Direction

| Left Edge Distance n
l Right Edge Distance |0
I Along ¥ Direction
I Top Edage Distance 1]
I Bottam Edge Distance |0
|
I Ribsz
I [~ Ribs
|
|
I :
|
| Resztraintz at Bottom
I " Mone
I " Pinned
i+  Fixed
|
| [~ Create Rigid Floor Diaphragm
|
|

Structural Syztem Properties

Colurin

Beam

Beam®™

Slab

Load
[Dead Load Casze

Two Way Slab
I

Dead Load [Addiional] |0.2

Live Load Case

Live Load

Cancel

| ConcCol LJ
| ConcBm LJ
| ConcBm LJ
|SLABT |
|DEAD ~|
|LIVE |
0.2

e e o - e o o o e e o e o e e e e e e e e ol
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ETABS Tutorial Example

Step 1-4: Create Two Way Slab System Model

Two way slab model has been created as parameters specified from previous

steps.

=
=
=
=
n
©
>
o
o
3
=
=
s
z
7
2
£
i

ri

4 .

EE

& | 4 &

Help

BPE®P TR

Options

ign  Analyze Display Design

&

7

File Edt ¥ew Define Draw Select Assi
L
D HEEE-| o

ARRRRS

TATATE

)

.bﬂdb!‘«\bﬂis_i )

LY

wllaLoesl <|[Tonm -

[One St

#-3.09 ¥1.31 Z31.00

(a—m 5 = "
©|. i i 3
w.m (a—m # & 7
mmm
=
2
@M ] L ]
i =
ol [JE
iy E|
Ulez DOE M| E. | Res2 ||F=X* 2

PFlan View - STORY10 - Elewation 31
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ACECOMS, AIT

2. Define Material Properties

Step 2-1: Change Working Unit

Change working unit to “kg-cm” and go to Define >> Material

™ ETABS Nonlinear v8.1.5 - (Untitled)
File Edt !\EVI DS DN S S s A UFlay Design  Options  Help
a8

D E

a1 .
T Erane SectiolE

=
12| F 2 walljslab/Deck Sections. .
[y ™ plan Vi 1E Link Properties. .

+

~

21304

<

Al

i
M

>4
4

Frame Monlinear Hinge Properties. ..

Groups. .,
Section Cuts, .

| TR Response Spectrum Functions. .
#a] Time Histary Functions...

@_ BL Static Load Cases...

Static Monlinear/Pushover Cases...

Add Seguential Canstruction Case...
B | pad Combinations. .

Special Seismic Load Effects...

®_ @7 Mass Source...

GPeAP M| meE rar| ¢ ¢ |™E 4. | N

¥
Plan View - STORY10 - Elevation 31

#3257 Y1387.91 Z3100.00 [Oneston  ~|[GLOBAI

.
Ll
|4

Note: You may select “N-mm” or “Kip-in" or whatever unit to input material

properties.
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Step 2-2: Check Material Properties

Select “CONC", click on “Modify/Show Material..” button and specify material
properties as shown in the figure below.

Define Materials

M aterialz Click to:
r Aedd New Material. |
STEEL I_|; FodiShow Fatenal
: |
|

|
]
I
Material Property Data
Dizplay Colar
Material Hame CONC Calar li
Type of Material Tupe of Degign
(* |zotropic " Orthotropic Design
Analyziz Property D ata Design Property Data [AC] 318-39)
tazz per unit W olume 2.448E-06 I Specified Conc Comp Strength, f'c |280
WWeight per unit % olume 2.403E-03 I Bending Reinf. *ield Stress, fy 4000
Maduluz of Elasticity 253105.065 | Shear Reinf. ‘vield Stress, fys 2400 ]
Fuoiszon's Ratia u.e I Lightweight Concrete
Coeff of Thermal Expansion 9.900E-06
Shear Modulus 1054E0.444
Cancel
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3. Define and Assign Section Properties

Step 3-1: Define New Frame Section and Specify Section Properties for Beam

Go to Define >> Frame Sections and select on “Add Rectangular” from second
drop-down menu. Enter beam section properties as shown in figure below.

M ETABS Nonlinear vB.1.5 - ETABS for SeismicO1a.

Fle Edt Wiew  Define Draw Select Assion Analyze Display Design  Options  Help

l@@@@ﬁ M| sdriel crar| ¢« ¢ |5 E %. |0 .

[ ]
= Slab/Deck Sections. ..
& | S propoics -
+ Frame Monlinear Hings Properties...
Groups...

Section Cuts. .

| E Response Spectrum Functions., . \
#) Time History Functions...

®7 BL static Load Cases...

Add Bectangular

®_ @7 Mass Source...

iy oyEge)

~\ r~ Propertie: — Click to:
Static Monlinear[Pushover Cases... . _
Add Sequential Construction Case. . N Type in property to find: I Import | 4fide Flange vI
D | ad Combinations... ‘ IA-CDI‘an m I- —
Special Seismic Load Effects. ..

7z Delete Property

_ Hﬁdifyﬁﬂoﬂmﬁy..._l .
T 4

/»

7
Cancel |

Rectangular, Section

I —een e o - = = ' —
'l
Section Name FEECT
Properties Property Modifiers Materi? — o o Jore oy __=ljougea_llkoren
Section Properties. .. | Set Modifiers... | CONC '] l
Dimensions I_ ——

o

=

—
for

Depth [£3]

Widh (12 | 3 l

(5]

Concrete |

Reinforcement... |

Display Color .

Ok I Cancel
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Step 3-2: Enter Property Modifiers

Click on “Set Modifiers” and enter property modifiers as shown in figure below

Rectangular Section

Section Name |B3m<ED
Froperties rF'lop:ty hEIifie: td aterial
Section Properties... | I Set Madifiers... | CONC i
Dimengions ===
Depth [t3)
width (12 0 > N
\ Property Maodifiers
\ Cross-zection [axial] Area 1
Shear Area in 2 direction 1
Concrete . . J‘Ii
Reinforcement. .. I_SFE[.W Irﬂdll’ﬁﬂlﬂrﬁ_ — —
| Torzional Congtant 0.3 I
Can tament of Inertia about 2 axis 05 I
I toment of Inertia about 3 axis 05 I
— — — — — — — —
b azz
Weight
1] | Cancel |

Note: Property modification factors are used to reduce moment and
torsion stiffness due to crack section.
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Step 3-3: Specify Reinforcement Data for Beam

Click on “Reinforcement” and specify reinforcement data as shown in the following
figure.

Rectangular Section r

Reinforcement Data

Section Name W
- e
Froperties Froperty Modifiers DESIQH T-I’IDE r I
Section Properties... | Set Maodiiers... | ™ Column I f« Beam I
Dimensions — = =
Depth [13] Concrete Cover to Febar Center
Widh [12) £l

Top E.
Bottam E.

Enncreter T — = - —
Reii . ) . )
[ _E"femi = 1 Reinforcement Overides for Ductile Beams
QK. I Cancel LEHZ nght
Top |E| |EI
Battom |0 [

Cancel

Note for Reinforcing Information for Beam

For concrete beams there are two types of reinforcing information that you specify.

Rebar cover is specified at the top and bottom of the beam. The top cover is
measured from the top of the beam to the centroid of the top longitudinal reinforcing.
The bottom cover is measured from the bottom of the beam to the centroid of the
bottom longitudinal reinforcing.
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The reinforcement overrides are specified areas of longitudinal reinforcing steel
that occur at the top and bottom of the left and right ends of the beam. These
overrides are used by ETABS as follows:

In the Concrete Frame Design postprocessor when the design shear
in a concrete beam is to be based on provided longitudinal
reinforcement (that is, the shear design is based on the moment
capacity of the beam) ETABS compares the calculated required
reinforcement with that specified in the reinforcement overrides and
uses the larger value to determine the moment capacity on which the
shear design is based.

In the Concrete Frame Design postprocessor when the minimum
reinforcing in the middle of a beam is to be based on some
percentage of the reinforcing at the ends of the beam ETABS
compares the calculated required reinforcement at the ends of the
beam with that specified in the reinforcement overrides and uses the
larger value to determine the minimum reinforcing in the middle of
the beam.

In the Concrete Frame Design postprocessor when the shear design
of columns is to be based on the maximum moment that the beams
can deliver to the columns ETABS compares the calculated required
reinforcement with that specified in the reinforcement overrides and
uses the larger value to determine the moment capacity of the beam.

For any degree of freedom in the frame nonlinear hinge properties
assigned to a concrete member that is specified as default ETABS
calculates the hinge force-deformation properties based on the larger
of the calculated required reinforcement at the ends of the beam
(assuming you have run the design through the Concrete Frame
Design postprocessor) and the specified reinforcement overrides.

22/97
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Step 3-4: Add Frame Section for Column

Select on “Add Rectangular” from second drop-down menu.

Define Frame Properties

Froperties Click, to:
Type in property to find:
|&-CompBim

A-LatCol
A-TrChdw/10
i“gﬂﬁ]i tadify/Show Property... |
A-Trafebd

A-Trw'ebll Delete Property |
A-Trwfebl2
A-TrafebHSS50

|.-'-‘-.|:I|:| Rectangular j

9] 2

A-TrafebHS5r
A-Trw'ebPIPE
BA=E0

Cancel
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Step 3-5: Specify Column Section Properties

Specify column section properties as shown in the following figure.

Rectangular Section

Section Hame

= o = ey

Fropertiez Property Modifiers : b aterial I

Section Properties. . | Set Modifiers. .. | CoNC i I
Iﬁimﬁsiu_ns_________-l
P

I Depth (13 50 | | 2|
- (2] S0 | HH H
e e e e e e e e e e e

Concrete | | |

Renfarcement. .. |

Dizplay Color l_

Canicel
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Step 3-6: Specify Reinforcement Data for Column

Click on “Reinforcement” button and specify reinforcement data as shown in the
following figure.

Reinforcement Data
Rectangular, Section

Design Type
+ Coalumn " Beam

Section Name

Properties Property Modifiers

Section Properties.. | Set Modifiers. .. |

Configuration of Beinforcement

Dimensions

Depth [13] cl {+ Fectangular ™ Circular
width [£2] g0
Lateral B einforcement
i* Ties i
Corcrte [ = = =
_ Pertorcement. | Fectangular Beinforcerment

e —

\ _cand Caover ta Rebar Center 4
Mumber of Bars in 3-dir 3

A)

\
\4 Murnber of Bars in 2-dir 3
Bar Size #3 -
Check/Dezign

i~ Reinforcement b be Checked

i* Reinforcement to be Designed

| k. | Cancel

Note for Reinforcing Information for Columns

For columns the following areas are provided in the Reinforcement Data dialog box:

Configuration of Reinforcement: Here you can specify rectangular or circular
reinforcement. You can if desired put circular reinforcement in a rectangular beam or
put rectangular reinforcement in a circular beam.

Lateral Reinforcement: If you have specified a rectangular configuration of
reinforcement then the only choice available to you here is ties. If you have specified
a circular configuration of reinforcement then you have an option of either ties or
spiral for the lateral (transverse) reinforcement.
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Rectangular Reinforcement: This area is visible if you have chosen a rectangular
configuration of reinforcement. The following options are available in this area.

e Cover to Rebar Center: This is the distance from the edge of the column to
the center of a longitudinal bar. In the special case of rectangular
reinforcement in a circular column the cover is taken to be the minimum
distance from the edge of the column to the center of a corner bar of the
rectangular reinforcement pattern.

e Number of bars in 3-dir: This is the number of longitudinal reinforcing bars
(including corner rebar) on the two faces of the column that are parallel to the
local 3-axis of the section.

e Number of bars in 2-dir: This is the number of longitudinal reinforcing bars
(including corner rebar) on the two faces of the column that are parallel to the
local 2-axis of the section.

e Bar size: This is the specified size of reinforcing steel for the section. You can
only specify one bar size for a given concrete frame section property.

Circular Reinforcement: This area is visible if you have chosen a circular
configuration of reinforcement. The following options are available in this area.

e Cover to Rebar Center: This is the distance from the edge of the column to
the center of a longitudinal bar. In the special case of circular reinforcement in
a rectangular column the cover is taken to be the minimum distance from the
edge of the column to a circle drawn through the center of all the rebar in the
circular reinforcement pattern.

e Number of bars: This is the number of longitudinal reinforcing bars in the
section.

e Bar size: This is the specified size of reinforcing steel for the section. You can
only specify one bar size for a given concrete frame section property.

Check/Design: In this area you specify that when a member with this frame section
property is run through the Concrete Frame Design postprocessor the reinforcement
is either to be checked or to be designed. If the reinforcement is to be checked then
all information in the Reinforcement Data dialog box is used. If the reinforcement is
to be designed then all information in the Reinforcement Data dialog box is used
except the bar size is ignored and the total required steel area is calculated. For
design the configuration of reinforcement, lateral reinforcement and cover is used.

If you specify reinforcing in a concrete column frame section property that is
specified using the section designer utility then the Concrete Frame Design
postprocessor either checks the column for the specified reinforcing or designs new
reinforcing depending on the option you selected when you specified the section.
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Step 3-7: Define Slab Section Properties

Go to Define >> Wall/Slab/Deck Sections, select “SLAB1”, click on “Modify/Show
Section” and specify slab section properties as shown in figure below.

Define Wall/Slab/Deck Sections Fa

Wall/Slab Section

Sections Click to:

DESK| mem = ==y | [AddMew Deck |

FLANK r———=7
| Modify/Show Section.. L | Section Hame SLABTHISCH|

n W | | ——— — —

Delete Section | I

| Load Distribution
I I Use Special One-w ay Load Distribution
I

| SetModifiers... Display Color |
k. I Cancel |

[
|
= I
N ! .
NI’ b aterial CaMC - |
Cancel

Corce | I Thickress I
I Membrane 15 I
[

l Bending 15
I |
| Tvpe |
I i* Shel 1 Membrane " Plate |
| [ Thick Plate |
[
|
[
[

Note for Area Thickness

Thickness: Two thicknesses are specified: membrane and bending. Typically these
thicknesses are the same but they can be different. For instance they may be
different if you are trying to model full shell behavior for a corrugated metal deck.

The membrane thickness is used for calculating:
The membrane stiffness for full shell and pure membrane sections.

The element volume for element self-mass and self-weight
calculations.
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The bending thickness is used for calculating the plate-bending and transverse-
shearing stiffnesses for full shell and pure plate sections.

Step 3-8: Define Wall Section Properties

Select “WALLL", click on “Modify/Show Section” and specify wall section properties

as shown in figure below.

Define Wall/Slab/Deck Sections

Sections Click, ta:
DECK1 -
.F'LANK'I — |.t’-‘«_ddN_ewD::k_ — -%
| W b Vioditp/Shom ection..
| e o o= . e oo o e o= L]
Delete Section \ |
\
\
Cancel \
\
Wall/Slab Section
— 0 Y D O O 9 0 9O 9 = =
| SectionMame [walLTHzocw | |
I |
I I
b atenal COMC - I
|
|~ Thickness I
| b embrane 20 :
I Bending 20 :
|
I Type |
I v Shel  Membrane " Flate |
: [ Thick Plate |
| i Load Distribution I
| [ Usze Special Onewfay Load Distribution I
|
|
| SetModfisrs. | DisplayColor !
|
|
Cancel |
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Step 3-9: Select All Beams and Assign “B30x60" Section Properties

Go to Select >> by Line Object Type, select “Beam” to select all beams in model.

Select Line Object Type

Select

TBrate ™
Hull
Diren Lines

| Enlumn i
L

Cancel

Go to Assign >> Frame/Line >> Frame Section and select “B30x60” from section

property list

Assign Frame Properties

Propertiez

Type in property to find:
|Ba0=ED

A-Trwebl2 S
&-Trw'ebHS50 =
&-Trw'ebHS S 0
I— =T e PeE

e oo — -l

ConcBm

ConcCol

HS5 444 250

HS S 444 375

HS S5 444 500 b

Click to:

|Im|:n:|ft |Awfide Flange j

|idd 1AWide Flange =

b odify/Show Property. . |

Delete Property |
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Step 3-10: Select All Columns and Assign “C50x50” Section Properties

Go to Select >> by Line Object Type, select “Column” to select all columns.

Select Line Object Type

Hull
Diren Lines
Cancel

Go to Assign >> Frame/Line >> Frame Section and select “C50x50” from section
property list

Assign Frame Properties

Froperties Click. to:
Type in property to find: -

Impart | Aefide Flange -
|CE0<E0 | =l
ATrw'eb12 ” \idd |AWide Flange |
A-TrwfebHS50 .

A-TrwfebHSS 0 "

.&-T:WSI:F'IF'E[ b odify /S how Property. . |

B S E —
I— Delete Property |
e | Bl —

ConcCol

HSS5 444 200

HSS 444,370

HSS5 44 500 o
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Step 3-11: Select All Slabs and Assign “SLABTH15CM” Section Properties

Go to Select >> by Area Object Type, select “Floor” to select all columns.

Select Area Object Type

Select

Ihﬂ-_.l
L [Rarips

Hull

Cancel

Go to Assign >> Shell/Area >> Wall/Slab/Deck Section and select
“SLABTH15CM" from section property list

Assign Wall/Slab/Deck Sections

Sections Click. ta:
EEEJKS |idd New Deck |
My Modity/Show Section. . |

ety | |=H B4 |

Cancel
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4. Draw Shear Wall and Define Pier Labels

Pier labels will define at shear wall panels in this step for shear wall
design.

Step 4-1: Change View to Plan View and Change Working Unit to “Ton-m”

Activate left window by clicking on left window area, click on Set Plan View button
PR" and select “STORY10”. Change working unit to “Ton-m”

ﬂ ETABS Nonlinear, v8.1.5 - ETABS for Seismic01a

Fle Edt Wew Defie Draw Select Assign Analyze Display Design  Options ﬂel[!_
LI

Do W% oo/ . Y Y V- IEIEEE |
T o || = er % i — Select Plan Level
[ Vm Plan View - STORY10 - Elevation 31

Select

10

@ @ L | SRRy == =
= = m STORYS
STORYT

= STORYE

= STORYH

& STORYY

—| = & # ® STORY3

= STORY?

o STORY1

: BASE

aft

il (2 —m = * &l

e 0k, | Cancel

); (o =2 + gl @/W/
4
) —— =

8
Plan iew - STORY10 - Elevation 31 12,63 Y7.30 Z31.00 [Orestoy  =|[GLOBAL = ][Tonm  ~] I

-— e wl
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Step 4-2: Add Nodes at Shear Wall Corner Location

Click on Rubber Band Zoom button ‘£ to zoom plan view at shear wall location,

click on Draw Point Objects button 2} enter “Plan Offset X” and “Plan Offset Y” in
“Properties of Object” dialogue and click 2 nodes as shown in figure below.

ﬂ ETABS Nonlinear, v8.1.5 - ETABS for Seismic01a
File Edt Wew Define Draw Select Assign Analyze Display Design  Options  Help

D HE%H-| ;& BPpRp®A M M e ¢4 WA b, |0

s SNy R er. ][ s s Jlr-la-|g-|s-GE--
VMPI&H\HEW-STORV")-Elevaliun 3100 Point Create Mode E)EIE) /3-D View P
7
B
& Plan Offzet ¥
— Plan Offzet Y
i - \
5 ( *
Al \ I4
T “\
- L
4 ~ l3
i
4
4
Flan View STORYI0 Elevaton 3100 [oreooy  <[6L0BAL <][Tonm =]
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Step 4-3: Add 2 Nodes at Shear Wall Corner Location

Repeat Step 4-2 to add nodes at shear wall corner location as shown in figure
below.

M ETABS Nonlinear vB.1.5 - ETABS for SeismicO1a.

Fle Edt Wew Define Draw Select Assion Apalyze Display Design Options Help
D HE%H- - /& LPAAEAL M ML cda ¢+ |%WE %b. |0 s
[ Sy T Bap. || X o o SlI-8- ¥ & E--

g =
[y ™ Plan View - STORY10 - Elevation 31 Point Create Mode [E)B)[X) /™3-D ¥iew Poin

Plan Offzet
Plan Offzet

S|

al®

iy
M

b
4

.y
Plan View - STORY10 - Elevation 31 [oneStoy  =||GLOBAL _=|[Tanm
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Step 4-4: Select “All Stories” and Draw Shear Walls

Select “All Stories” at first drop-down menu, click on Draw Wall button = and draw
shear walls as shown in figure below.

ﬂ ETABS Nonlinear, v8.1.5 - ETABS for Seismic01a

Fle Edt Wew Define Draw Sslect Assign Analyze Display Design Options Help

D HE%-| o / » PPAE®A M| il rdr ¢ % WE|%. | N .
e T 2 | B B a7, || . . Jix-la-lg-l8- 6.
& 'mplan Yiew - STORY10 - Elevation 31 Area Draw Mode IZHEI[S:(}Y i 3D Vie
5
-_—— Properties of Object %]
A ~ Property " wWaLLTHZOCM g
I \[7 </ | ElanpffsEtNor:nal : - h— '3
rawing Contro one <space bary

| 5 61 . s
‘ I ™~ T I
all: \/ \/Y
ps 4 7
_:4
2]
A
4
e -
Plan View - STORY10 - Elevation 31 U arsmies  H[GLoBAL <[Tonm =

s s -
1
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Step 4-5: Assign Pier Label for Shear Wall Design

Click on Select Object button ’E‘ to change to selecting mode, select all shear wall
panels by drawing rectangular cover all shear wall panels, go to Assign >>
Shell/Area >> Pier Label and select “P1”.

m ETABS Nonlinear, ¥B.1.5 - ETABS for Seismic01a

Eile Edit Wew Define Draw Select  Assign  Apalyze Display Design  Opkions  Help
D HE%H-| o ¢ v PEAEALL M ML i &8 BB %, M .
bE T 2| H W Y Rer. X - = S |I- Q- F-=-LC-.

Pier Names

B B Wall Piers Click ta:
F1 Add New Mame
r ToHE = =
I Change Hame
s e - - -
Delete Hame

- -

bl
N &
4

Plan View - STORY10 - Elevation 31 [anstoies  ~|[GLoBal  <|[Tonm =]

Note: For this example, all shear wall panels have been assigned in
same pier labels then ETABS will design all shear wall panels as
3D shear wall (3 panels combined together). Each shear wall
panel can be designed separately as 2D shear wall by assigning
difference pier labels.
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5. Define “Similar Stories” Option

Step 5-1: Define Master Story

Go to Edit >> Edit Story Data >> Edit Story, change “Master Story” at “STORY7”
from “No” to “Yes” and change “Similar To” at “STORY1” to “STORY6” from
“STORY10” to “STROY7” as shown in figure below.

Label Height Elewvation M aster Story Similar To Splice Point | Splice Height
11 STORY10 3 3. Yes Ma 0.
10 STORYY 3 28. Mo STORY10 Mo 0.
9 STORYE 3 28, g MNo= o STORY10 Mo 0.
g STORY? 3 22, UL No i)
7 STORYS 3 19. b= oo o || STORY? ) Ma i}
G STORYS 3 16 Mo g STORYY 1 Mo 0.
5 STORY4 3 13 Mo I sTORY? 1 Mo 0.
4 STORY3 3 10. Mo § STORY? 1 Mo i}
3 STORY?2 3 i Mo Y STORYT 1 Ma i}
2 STORY1 4. 4, Mo | STORY? i Mo 0.
7 BASE 0. — =
Reset Selected Rows Units
Height 13_ = Chahge Units Tarem vi
raster Story No Reset
Simlar To HOME - Rezet
Splice Paint Mo v1 Reset
Splice Height {D— Reset Cancel

Note: “Similar Stories” option in ETABS help user to do duplicate work

at typical stories, when

“Similar Stories” is activated, all

assignments on plan view at any stories in similar stories group

will affect to every similar story.
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6. Modify Floor Plan at “STORY8” to “STORY10”

To delete all elements in corner of building at “STORY8” to
“STORY10", slab panel at each floor will be divided manually from
one big panel to 9 panels at frame location.

Step 6-1: Show Shell Panel in Solid Shade

Click on Restore Full View button # to view full area of plan, click on Set Building
View Options button ' and select “Object Fill” and “"Apply to All Windows”

Set Building View Options

Wiew by Colors of: Object Prezent in Wiew Object Wiew Dptions Wisible in View Special Frame ltems
* [Ohjects v Floor [Area) ™ Area Labels [w Story Labels [~ EndReleases
(" Sections W wall [Area) I Line Labels [~ Dimension Lines [~ Partial Fixity
" Materials W Ramp [trea) [™ Paint Labels [v Reference Lines [~ Mom. Connections
(" Groups  Select W Dpenings [4rea) [ Area Sections ¥ Reference Planes [~ Property Modifiers
" Design Tupe v Al Mull Areas I™ Line Sections Iw Grid Lines ™ Monlinear Hinges
" Typical Members v Column [Ling) I~ Link Sections v Secondary Grids [~ PanelZanes
B &' Printer [w Beam [Ling] [T Area Local Axes v Global Axes [7 End DOffzets
" Color Printer ¥ Brace [Ling) ™ Line Local Axes v Supparts [~ Joint Dffzets
Special Effects [ Links [Line] Piers and Spandrels [~ Springs [~ Output Stations
; : IV Al Null Lines ; DOther Special tems
e Hirir : : I~ Pier Labels P
) ) v Paint Objects .
v Object Fill o [~ Spandrel Labels [ Diaphragm Ex=tent
P ™ Invisible :
v Object Edge o i I~ PierAres I~ Auto Area Mesh
Ik
[~ Eutrusion inks (Point] ™ Spandrel Axes [ Additional Mazzes
r — e —— I
— M Defaults | OF | Cancel
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Step 6-2: Select All Slab Panels at “STORY10"

Make sure that current “Plan View” window is at “STORY10", select “Similar

Stories”, click on Select Object button IE| and draw rectangular to cover all slab
panels in plan

m ETABS Nonlinear vB.1.5 - ETABS for Seismic01a

Fle Edt YWew Define Draw Select Assign Analyze Display Design Options Help

D | W% |0/ , PRPPAP M Mm% ¢ |(%E@ %, |0 2
B = R Fler. X - - I-@-|T-&s-|6-.
r 'E Plan View - STORY10 - Elevation 31 g@'

____?__%
| :

8 i
Plan View - STOR'10 - Elevation 31 [Simlsr Storiss - |[GOBAL = |[Tonm =]
[~

Go to Edit >> Mesh Area and select parameters as shown in figure below

Mesh Selected Areas

M eshing Options
"~ Cookie Cut at Selected Line Objects [Horiz.)

" Cookie Cut at Selected Points at Degrees [Honz. ]

F_Mesh_ﬂua_dst’TEngEinti |_ - by | fireas
l_l”? ‘Mesh Quads/Trangles at l

I [ Intersections with Visible Grids I
B i it o PR e oPPEdgee =

[ Intersections with Selected Line Objects

0K | Cancel |
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Step 6-3: Delete All Elements at Bottom-right Corner of Building

Select beams and slab panel by clicking on them, select columns by drawing
rectangular to cover column in plan as shown in figure below and click on “Delete”
button in keyboard

ﬂ ETABS Nonlinear, v8.1.5 - ETABS for Seismic01a

File Edit Wew Define Draw Select Assign  Analyze Display Design  Options Help
D HEt- o 7 v PEEAL M Mk s &2 WE B, N .
ER2 Rk Y Bler, |[M@ni, &, oy @, |$EEY IS %W, |[I-8-F-=-EB-.

o
[ mPlan View - STORY10 - Elevation 31

EEX

3 Paints, 9 Lines, 3 Areas, 12 Edges selected %20.35 Y395 Z31.00 [ lloLoal «|[Tonm  ~]

Note: Click on Object Shrink Toggle button "= to see connectivity of each
element
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Step 6-4: Draw Beam at Front of Elevator

Use Restore Full View button # and Rubber Band Zoom button r to change plan

view to elevator location, click on Create Lines or at Clicks button ™, select
“B30x60” and draw beam at front of elevator

m ETABS Nonlinear, ¥vB.1.5 - ETABS for Seismic01a

File Edit Wew Defne Draw Select Assign Apalyze Display Design  Options Help

EEE PR ' BAe®O M Mk e &4 8 B, N -
e S~ oS Rer. X - - JIT-l@-|s-|s-C-.
i —

Y ™ Plan View - STORY10 - Elevation 31 Area Draw Mode =13

Properties of Object

o Type of Line g R —
& Froperty I BA-60
& Moment Releazes = Contirtous
= Plan Offset Mornal 0
= Dirawing Control Type Mone <szpace barr
bl

Vai
al® ’
ol \ \

— — >

I
>4
4
Plan View - STORY10 - Elevation 31 X7.51 712,38 Z3.00 [Similar Stories _|[GLOBAL _~([Tonm =]
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Step 6-5: Draw Opening at Elevator Area

Click on Draw Rectangular Areas button [, select “OPENING” and draw opening
at elevator area.

m ETABS Nonlinear, ¥vB.1.5 - ETABS for Seismic01a

Eile Edit Wiew Define Draw Select Assign  Apalvze Display Design  Options Help
D HiFES- - 4 v PEPE®A| M Mg ¢4 WE B, N .
E 2| R e, ||| X . . JlX-a-s-ls- e,

=
Q m Plan View - STORY 10 - Elevation 31 Area Draw Mode

OPEMIMG
B e o

Property
* Dimenzion [if no drag)
't Dimenzion [if no drag)

s
-~

.
«— —
i
A
4
¥
Plan View - STORY10 - Elevation 31 %396 Y4E8 Z31.00 [Similar Stories _|[GLOBAL _~([Tonm =]
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7. Modify Floor Plan at “BASE” to “STORY7”

Step 7-1: Change View to “STORY7”

Click on Set Plan View button 'Pii. and select “STORY7” and make sure that “Similar
Stories” is selected.

m ETABS Nonlinear ¥8.1.5 - ETABS for Seismic01a

File Edit Wiew Define Draw Select Assign  Analyze Display Design  Options Hejp e

Do |MWE- oo , pprepm Sl
i

=~ Bep. | .

¥ Select Plan Lewvel

N
Select
N
STORY0
STORYM
|"S ToRTE —
L | SF Off'E— =
- STORYS
o STORYY
| G—m = = " STORY2
= STORYZ
P STORY
g BASE
al®
pd® @. = = 7
1 Cancel
; (1—m = = u =
s — e

Plar Yiew - STORY? - Elevation 22 [Siriar Stores - |[GlPEAL  ~[[Tonm  ~]
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Step 7-2: Draw Beam at Front of Elevator

Use Restore Full View button # and Rubber Band Zoom button r to change plan
view to elevator location, click on Create Lines or at Clicks button [, select
“B30x60” and draw beam at front of elevator

m ETABS Nonlinear vB.1.5 - ETABS for Seismic01a

Eile Edit ‘Yiew Defne Dpaw Select Assign  Apalyze Display Design  Options  Help

D HiFES- - 4 5 LPRLEPL M 3R oo 4+ |%HE . |0 s
T 2| R Y Blep. ||| X s = Jlr-l@a-|g-|s-E--
B rm Plan View - STORY7 - Elevation 22 Line Draw Mode EEX
. Type of Line
Froperty I BA-60

d Moment Releazes = Contirtous
S Plan Offzet Marmal I8
_ Dirawming Control Type MHone <space barr
it
. 4 ’
oI \ 9
p -_— = P
4

i
>4
H4

Flan Yiew - STORYT - Elevation 22 XB.87 YESS Z22.00 [simiar Stories ~[[GL0BAL  +][Tonm -]
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x L L
s I Properties of Dbject
_S = ’.\ Property OPEMING
— * Dimenzion [if no drag) e el
= > " Dimenzion [if no drag)
B N

Step 7-3: Draw Opening at Elevator Area

Click on Draw Rectangular Areas button &I, select “OPENING” and draw opening
at elevator area.

ﬂ ETABS Nonlinear, vB.1.5 - ETABS for Seismic01a

File Edt Wew Define Draw Select Assign Analyze Display Design  Options  Help
D W% oo ¢ | o0 pepeep M |3up|aewsam00\“nl|/n-|ﬂnryﬁﬁ \!I@d |
T2 HE Y EE e [ e ni o ||D

—

m Plan View - STORY7 - Elevation 22

/
~

o
“F

x| |=

“ =

«

Flan View - STORY7 - Elevation 22 One Stoy leLUBAL leUn—m -
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8. Assign Auto Mesh Options at Shell Panels

Each shell panel (slab and shear wall) will be divided into small panels
by using Auto Meshing Option in ETABS. Maximum size of small panel
is not bigger than 1 m.

Step 8-1: Use Auto Mesh on Slab and Wall Panels

Select all elements in building by clicking on Select All button a*, go to Assign >>
Shell/Area >> Area Object Mesh Options and specify parameters as shown in
figure below

Area Object Auto Mesh Options

I Floor kMesghing Options |
I~ Defaut [Auto Mesh at Beams and 'Walls if Membrane - Mo Auta Mesh if Shell or Plate) |
l " For Defining Rigid Diaphragm and Masgz Only [Mo Stiffness - Mo Wertical Load Transferl
I " Mo Auto Meshing [Use Object az Structural Element] I
I +  Auto Mesh Object into Structural Elements
I [v Mesh at Beams and Other Mezhing Lines
I [v Mesh at'wall and B amp Edges
I % Meshat Visile Grids

l [+ Further Subdivide Auto Mesh with Magimurn Element Size of 1

|

|

I

|

|

R amp and *all keshing Optionz
" Mo Subdivizion of Object
 Subdivide Objectinta | vertical and | horizontal
f+ {Subdivide Object into Elements with M aximum Size of |17

OF. | Cancel |
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Note: Auto mesh side and location can be display by clicking on Set Building View
Options button ! and selecting “Auto Area Mesh” to view auto area meshing

line.
Set Building View Options
‘Wiew by Colors of: Obiject Prezent in Yiew Object View Dptions Wizible in View Special Frame ltems
Iv Floor [Area) [~ Area Labels v Stom Labels [~ End Releases
" Sections ¥ wiall [Area) I Line Labels I~ Dimension Lines [~ Partial Fixity
" Materials v Ramp (4rea) [ Point Labels |v Reference Lines [~ Mom. Connections
(" Groups  Select ¥ Openings [4rea) [ Area Sections W Reference Flanes [~ Property Modifiers
" Deszign Tupe v AllNull Areas I” Line Sections v Grid Lines ™ Manlinear Hinges
" Typical Members v Column [Ling] I Link Sections W Secondary Grids ™ Panel Zones
" B &W Printer v Beam [Line] [~ Area Local Awes v Global Axes [~ End Offsets
" Colar Printer ™ Brace [Line] ™ Line Local Axes v Supparts ™ Jaint Offzets
Special Effects I Links [Line] Piers and 5pandrels- [ Springs [~ Output Stations
v Al Mull Li :
™ Obiect Shiink S qufnes ™ Pier Labels Other Special ltems
W t t
W Object Fil I_D'T __"jcs [ Spandrel Labels i Diaplas aguadkte
Iv Object Edge L an: .e I~ Pier Aves I v Auto Area Mesh
k
[~ Extruzion inks [Point] 7 Spandrel fxes Ftiofe M 2T,
|_ianplitoaliindons Defaults | Ok I Cancel
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9. Assign Supports

Step 9-1: Change Plan View to “BASE” and Select All Nodes on “BASE” Floor

Click on Set Plan View button ‘PR and select “BASE”

Select Plan Level

Select

STORY0
STORYS
STORYE
STORYY
STORYE
STORYS
STORY4
STORYZ
r ml (] ofieis’ ey
STORT1

aF. | Cancel |

Click on Select Object button IE| and draw selection rectangular to cover all nodes,
go to Assign >> Joint/Point >> Restraints and select “Fix Support” &

™ ETABS Manlinear v8.1.5 - ETAS for SeismicOia
Ble [t Yew [efire Doew Joect fosgn Agshoe Degly Desgn Options Hep
Do BS%%- v g . Apaop M ume s ¢4 WNB | %, N

EER2 Wk ¥ B lor. X @

[ ™ Plan View - BASE - Elevation D Paint Supperts FEE Mabts

L)

N A B < o

N - O . . . . .y

o G I + + + +I Restraints in Global Directions

'.:*.=i ‘l_ 4

,\_'J, I I t\& Iv Translation »  |v Rotation about %

[m} ~

o ! \_.\/ lv Translation ¥ |v Rotation about
a + + + +I 'I,>\

- | .. I IQ. Iv Translaton £ | HRotation about 2

"-' I \.\

- T | ‘E Fast Restigints —

sl G+ + + + \‘

SNl |

sl I_I—;= _ +_ _ _+ _ _+I 0k | Cancel |

|«

.:‘mvu-m-mn 000 ¥12.00 21000 | e Stoes = |[GLOBAL = [|Torrm =]

Note: This example focuses on simplify analysis. Spring support will be
demonstrated in some other example.
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10.  Assign “DEAD” and “LIVE” Load

Uniform load on slab panels for “DEAD” and “LIVE” load have been
assigned from Step 1-2 then step 10-1 and 10-4 can be skipped.

Step 10-1: Assign “DEAD” Uniform Load on Slab Panels

Go to Select >> By Area Object Type and select “Floor”

Select Area Object Type

Select
L Bomp o o — 1
ul

Cancel

Go to Assign >> shell/Area Loads >> Uniform and specify parameter as shown in
figure below.

Hoorm Surface Loaas

| [nits |
| Load Caze Hame |DE.~’-‘-.D j |T|:|n-m j I
: IJniform Load Options |
: Laad |EI27 (" Add to Existing Loads |
| {+ Replace Exizting Loads |
| Direction | Gravity :l,. (" Delete Existing Loads l

Note: The load from slab will be transferred to beam and column automatically (for
one way, two way, flat slab)
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Step 10-2: Assign “DEAD” Uniform Load on Beams

Go to Select >> By Frame Sections and select “B30x60".

Select

A-Trw'ebd ry
A-TrafebHS50
— -’-‘«-WehHSSLI

A-TrafebPIPE

L Josoesn —

CancBm

ConcCal

HSS 10103125

HSS 10410, 375

HSS 10410, 500 b

ak. | Caticel |

Go to Assign >> Frame/Line Loads >> Distributed and specify parameter as
shown in figure below.

Frame Distributed Loads

_____________l.Lr:uts___.l

Load Caze Mame |DE.-i'-.D ﬂ |T|:|n-m j I

I Load Type and Direction O ptions |

| & Forces £ Momerts {~ Add to Existing Loads :

I Direction |I3ra\-'it_',' j : Eeplace I%:-u.shng oars 1

elete Existing Loads |

!.Tra.n.eznidau.pada_____________.l
Distance |0, 0.25 [0.75 1.
Load |n. 0. |n. 0.

{* Relative Distance from End-| " Abzolute Diztance from End-

I-I-Jniﬁmn'-l-:uad- —— _I
l Load |EI.5 I ] | Caricel

N ——
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Step 10-3: Change Load Type for “LIVE” Load Case

Go to Define >> Static Load Case, select “LIVE” load case, change “Type” from

“LIVE” to “REDUCE LIVE" and click on “Modify Load”

Define Static Load Case Names

Imdp_____________

Self weight Ak

| Load Type Fultiplier Lateral Load

: |LivE REDUCE LIVE | |0

BEEE

Click Ta:
AddMewload |

e e |

I;____rl

Delete Load |

EIK

Eancel

Go to Options >> Preferences >> Live Load Reduction and select “Tributary

Area (UBC97)” as shown in figure below.

ﬂ Live Load Reduction Factor

Method Mirirum Factor

IJ ks | el 0l 2 i e =
e
" Influence Area [ASCET-35)
" Uzer Parameters (UBC 97) Application
— v

™ Tributary Area (NBCEC 95)
" Chinese [GE 50003-2001)
" User Defined Curves (By Trib Area)

" User Defined by Stories Supported

Ok, Cancel

v Use default minimum factars

Application to Columns
+ Apply to Axial Load Orly

" Apply to Al Forces/Components

X

—
—

Seismic Analysis & Design of 10 Story RC Building (Equivalent Lateral Force)

51/97



ETABS Tutorial Example ACECOMS, AIT

Note:

If this check box is checked, the tributary area live load reduction method based on
Section 1607.5 of the 1997 UBC is used. The basic formula is as follows:

RLLF = 1-0.0008(A - 150)

where,

RLLF = The reduced live load factor for an element, unitless. The RLLF is

multiplied times the unreduced live load to get the reduced live
load.

A = Tributary area for the element, ft. If A does not exceed 150 ft* no
live load reduction is used. See Tributary Area for more

information.

The RLLF factor can not be less than the minimum factor described in the Minimum
Factor Area description.

Note that no check is done to limit the RLLF based on Equation 7-2 in Section
1607.5 of the 1997 UBC.

You may press “F1” key to get more information about RLLF when you are on
the "Live Load Reduction Factor” dialogue.
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Step 10-4: Assign “LIVE” Uniform Load on Slab Panels

Go to Select >> By Area Object Type and select “Floor”

Select Area Object Type

Select

| _l

| B = e = ]
ol
Cancel

Go to Assign >> shell/Area Loads >> Uniform and specify parameter as shown in
figure below.

Uniform Surface Loads

I______—________Llﬁts___
| Load Caze Hame |L|"-"E j |T|:-n-m j i
|

I IJriform Load Options I
1| Load |I]257 (" Add to Exigting Loads I

* Feplace Exizting Loads
I f* Feplace Existing Load |
| Direction |Gravity ﬂ = Delete Existing Loads |
N R B R SRS SSSE |
Cancel

Seismic Analysis & Design of 10 Story RC Building (Equivalent Lateral Force)  53/97



ETABS Tutorial Example ACECOMS, AIT

11. Define and Assign Wind Load Case
Step 11-1: Add “WINDX” Load Case

Go to Define >> Static Load Case and enter load case parameters for “WINDX" as
shown in the figure below.

Define Static Load Case Mames

Self wieight Auta | 1T
I Load Type M ulbiplier Lateral Load d

| [wiMDx WIND ~||o UBCTw |

—DﬁD—— L = e omm == e ——— |
LIVE REDUCE LIVE L M odify Lateral Load... |
Delete Load |

0k

Cancel
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Step 11-2: Specify “WINDX" Load Case

Select “WINDX” from list, click on “Modify Lateral Load” and specify parameters as

shown in figure below.

Define Static Load Case Names

Loads
Self 'wieight Auto
Load Type P ultiplier Lateral Load
|WIND>< WMD) J |D UBC 97 J

DEAD DEAD
I F7E™=" = |REDUTE LE — — -

Click Tao:

Add Mew Load
Madify Load

M odlf_l,l Lateral Load...

UBC 97Wind Loading
Edit

-y

I " Exposure from Extents of Rigid Diaphragms I

‘wind Direction Angle I

| ‘Windward Coeff, g |
I Leeward Coeff, Cq ’7 I
* Exposure from Area Objects I
I Exposure Height I
I Top Stary W
I Bottom Story BASE - I
I [ Include Parapet I
Parapet Height ’7 I
I ‘wind Coefficients
I Wwind Speed (mph) a0 I
E=posure Type B - I
LIS R
o
-~

Cancel

Exposure and Pressure Coefficients ‘
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Step 11-3: Add and Specify “WINDY” Load Case

Repeat Step 11-1 to 11-2 to add “WINDY” Load Case

Define Static Load Case Mames

Loads Click Toa:
Self weight Auta ; ;
Load Trpe tultiplier Lateral Load : =
[WiNDY WIND Rall upcy? - Modity Load
DEAD DEAD 1

LIVE REDUCE LIVE a .
WIND WIND 0 UBC 97 todify Lateral Load...
Delete Load

0K

_ o |
Cancel

UBC 97/Wind Loading

Edit_ — o e e o m—

I Exposure and Pressure Coefficients I
I " Exposure from Extents of Rigid Diaphragms I

I “wind Direction &ngle ’7
windward Coeff, Cq ’7 I
I Leeward Coeff, Cq ’7 I
I ¥ Ewxposure from Area Objects I
I E=posure Height I

Top Story W
Bottarm Store BASE - I

l 'wind Coefficients

e o oo oo oo e

I Include Parapet
Parapet Height

!
’7
!
_ |
wind Speed [mph] =11}
Exposure Type B = I
———
-

Importance Factor

Cancel
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Step 11-4: Draw Null Areas at Side of Building for Wind Pressure Coefficient

Click on Set Plan View button Fii. and select “STORY10” to change Plan view to
“STORY10". From “STORY10" plan view, select “All Stories” from first drop-down
menu, click on Create Walls at Regions or at Clicks button r, select “NONE” and
draw rectangular cover all side of plan view one by one as shown in figure below.

™ ETABS Nonlinear, vB.1.5 - ETABS for SeismicO1a (9(=0(E3]
File Edit Wiew Define Draw Select Assign Analyze Display Design  Options  Help 777
D %% o2& » PRPAAO M Mm% e oo |8 %0 )
2 N Y Rlar .|| X - - JlI-l@-|F-|s-|B--
[ P pian View - STORY10 - Elevation 3100 Area Draw Mode \Zl@@v D View

+

| o $--2--p
{ ]

e

| :

g | I I Properties of Object

EL_@I_. | = = l .I Type of Area
r - I | | Property NOME
N = | | Sl Plan Offset Normal L =f="1

et I I Il I I Ao Pier/Spandrel 1IDg7? Mo

. r_.l [ —

at @I—l 1 " I I II

p I + |- - 1

. .-l — .._ — _Jl- b ‘-!

1]

v e = = = -

s i |

Flan View - STORY10 - Elevation 3100 ® [iStoies  -||GLOBAL +||Kgtem =

|

Note: Dummy Area (Null Area) is shell element with no stiffness to represent curtain
wall or brick wall for wind pressure coefficient assignment. ETABS calculates
wind load by using area of dummy area and wind pressure coefficients
automatically based on selected code at step 10-1 and 10-2
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Step 11-5: Assign Windward Wind Coefficient to Null Areas for “WINDX” Load
Case

Click on Select Object button IE| select null areas on the side of the building, go to
Assign >> Shell/Area Loads >> Wind Pressure Coefficient and specify
parameters as shown in figure.

M ETABS Nonlinear vB.1.5 - ETABS for Seismic01a
File Edit Wiew Define Draw Select Assign Analyze Display Design  Options  Help

D | HS%- o2& » PPAAO M HMM® e oo |E %0 )
2| N Rlar .|| X - - JlT-l@-|F-|s-|B--

|

[ Wind Pressure Coefficients

|l | wind Load Case Name WINDX - |

s o ' . i

| I YWind pressure Options
H Il I Coeff, Cp k] I
= I I I & Windward fvaries] {* Replace Existing Loads I
a": ®_. | o | Lesward or Sides [constant] € Delete Existing Loads |
i I I OF. | Cancel
- 1
: (=1 - " ] o
b
oy =
Hold down left mouse button and drag to pan region |aStories ~|[GLOBAL v |[Kgh-cm jl

Note: Positive Direction of wind pressure is same as positive direction of local area
axes 3. To check area local axes in shell area, go to View >> Set Building
View Options or click on Set Building View Options button and select
“Area Local Axes” in “Object View Options”. ETABS will display 3 local axes in
3 color arrows (Red, white and blue to represent 1, 2 and 3 local axes).
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Step 11-6: Assign Leeward Wind Coefficient to Null Areas for “WINDX” Load
Case

Select null areas on the side of the building, go to Assign >> Shell/Area >> Wind
Pressure Coefficient and specify parameters as shown in figure.

m ETABS Nonlinear vB.1.5 - ETABS for Seismic01a

File Edit Wiew Dsfine Draw Select fssign Analyze Display Design  Options  Help
D BE%%- w7 & PPREA®O M el vdr| ¢ P |HE K. N -
[ S ANl TS B er. | X . . Jdlr-la-l=-l=-B-.
&
<
al
T l

-.0.BW(1205.19) I L
T I I
)
=1 [ " = I ?
= 0.BW(1205.18) I I;
e
o 1 & | ? |
F‘Slzj —
e L 0.BW(1205.19)
‘
Al = E
B
bat
.y
Plar View - STOR'Y1 - Elevation 400 X1799.65 Y708.54 Z400.00 [lsores ~|[GLOBAL ~|[Kgrem |

Wind Pressure Coefficients

r———————————————-l

I Wind Load Caze Hame

I - wind pressune Optionz

Coeff, Cp 05

I
I " Mwindward [varies]
|

i+ Leeward or Sides [constant] ¢ Delete Existing Loads

Cancel

f* FReplace Existing Loads
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Step 11-7: Assign Windward Wind Coefficient to Null Areas for “WINDY” Load
Case

Select null areas on the side of the building, go to Assign >> Shell/Area >> Wind
Pressure Coefficient and specify parameters as shown in figure.

™ ETABS Nonlinear vB.1.5 - ETABS for Seismic01a
Ele Edt Wew Define Draw Select Assign Apalyze Disglay Design  Options Help

D "S- |0 |2 & BRAEL M|dmeE rar ¢ & NE 4. |0 -
ke 2| N B Rez. || X - - S| I- @8- T 5-C--

=7
]
H

0.8W(1205.19

)r 8W(1205.19)

5 i 8W(1205.19)

o]
o= —o=———=

Plan Yigw - STORY1 - Elevation 400 #1496.81 820,93 Z400.00 ‘All Stories

~|[Giosal =][Karem =]

Wind Pressure Coefficients

Wind Load Case Mame

I "Wind pressure Options

I Coeff, Cp -0.8

o windward [varies]
" Leeward or Sides [constant] i Delete Existing Loads

» Replace Existing Loads
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Step 11-8: Assign Leeward Wind Coefficient to Null Areas for “WINDY” Load
Case

Select null areas on the side of the building, go to Assign >> Shell/Area >> Wind
Pressure Coefficient and specify parameters as shown in figure.

m ETABS Nonlinear, vB.1.5 - ETABS for Seismic01a
File Edit Wiew Define Draw Select Assign  Apalyze Display Design  Options Help

D WS- o7& Ppepp M Mm% oa ¢ | %, |0 -
e 2 Nk Bler. ¥ . . Jlr-la-|=-|=-B-.

r —
™ lan View - STORY1 - Elevation 400 Wind Pressure Coeffs (... [= |[B][5) /™ a0

aI-n 5L(1457 89)

- |
|
]
|
| . -05(1457.89)
|
3 1o
|
|
_i 0.5L(1457.69)

,.
|
|
|
I
|
I
|
I
|

=
|
&

= &
5
- — g
. E
3
g
al® T
ks
ps [} i i |
" 5 5
E E
! = =
z z
. 3 3
i
5 ®—I T = T = -
]

sy
Plan View - STORY1 - Elevation 400 751,34 Y2353 23 Z400.00 [l 5aies ~|[GLOBAL  ~|[Kgfem |

Wind Pressure Coefficients

r —_— —_— _— — —_— _— — —_— —_— —_— _— — —_— _— — -
I Wind Load Case Mame WINDY - |
| Wind pressure Options I
| Coeff. Cp -0H I
I  windward [varies] ¢ Replace Existing Loads I
| {¢ Leeward or Sides [constant) " Delete Existing Loads |
————
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12. Define Static Load Case for Equivalent Seismic Force
Step 12-1: Add “EQXA” Load Case

Go to Define >> Static Load Case, define load case parameters as shown in figure
below and click on “Add New Load".

Define Static Load Case Mames

_____ 1
Loads rEIick Tar I
Self Weight Auto | E :
= fhat— = =Ty = = i = o = |.|' AddNeiLosd ] f
| [EQxa louske <o ieczoon |l Modity Load |
AT = ==OEED = = = = e | = e e
LIVE REDUCE LIVE 0 .
WIND WIND 0 UEC 97 todify Lateral Load... |
"wIHDY "w/IMD a LIEC 57
0 DeleteLoad |
k.
Cancel
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Step 12-2: Specify “EQXA” Load Case Parameters

Select “EQXA” load case from list, click on “Modify Lateral Load” and specify

parameters as shown in figure below.

Define Static Load Case Names

Loads Click To:
Self weight Auto
Load Type Multiplier Lateral Load
[EQA [QUAKE JID IBC 2000 o odi ol
DEAD
U- — g — I Modify Lateral Load... I
UBC 37 Lo
Delete Load
|
E cel
L
L]
IBC 2000 Seismic Loading
I Direction and E coentricity 1 I
I " ® Di o D o m I
I (@ ¥ Dir+Ecceny " Y Dir+Eccen SR
I " ¥ Dir-Eccen™ % Dir- Eccens S ismic Coefflicients I
% Eccen [all Diaphragms) 0.05 + PerCode ™ User Defined |
I Owerride Ecoentricities Oweride. .. Site Class E - I
I Tirne Periad Responze Accel, 5z |0.45 I
I " Approx. Period Response Accel, 51 0.1 I
" Program Calc ’7 l
! i User Defined T= |14 |
Story Range I
I Tap Story STORYID - |
I Battarn Stary BASE - I
: |
I Factars
Reszponse Modification, R 54 Cancel I
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Step 12-3: Add “EQXB” Load Case and Specify Load Case Parameters

Repeat step 11-1 and 11-2 to add and specify “EQXB” load case parameters

Define Static Load Case Names

Loads Click To:

Self Weight Auta
Load Type ultiplier Lateral Load Add New Load
[EaxB QuskE <o lBC2000  ~| Modify Load

DEAD DEAD 1

LIVE REDUCE LIVE 1} H

‘il MD MDD a UBC 37
WIND 0 UBC 57

TEC Moom = I Delete Load
Ok,
_Cancel |

Cancel

IBC 2000 Seismic Loading

[Diection and Eccerticky —

= w Dir N Dir
I Seizmic Group | :I"

I " ¥ Dir+Ecceny % Dir+Eccens
T "% Dir- Eccen = Seismic Coefficients

I % Eccen [all Diaphragms] IEIIJEi f+ PerCode " User Defined

: Ovemde Eccentricities Overide... Site Clags m
I Time Periad Response ficcel, Sz |0.45

| O Approx Period li Response Accel, 51 |U'|87
| " Program Calc li
| (* User Defined T-= lwi Ii

I Story Range

| Top Story STORY1O0 -

I Bottom Story BASE -
I
|

Factors

Responze Modification, B 5.5 Cancel
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Step 12-4: Add “EQYA” Load Case and Specify Load Case Parameters

Repeat step 11-1 and 11-2 to add and specify “EQYA” load case parameters

Define Static Load Case Names

Loads Click Ta
Self Wwieight Auto ;
Load Type Muiltiplier Lateral Load : =
[Eqva moeke +|[0 EER Madify Load
DEAD 1

&EESEE Chi2 g UBC 97 Podify Lateral Load...
e IND ] UBC 97

QUAKE i |BC 2000 Delete Load
= [ mo— =

I
—————— ——— 0K

Cancel

IBC 2000 Seismic Loading

rDile_ctiDﬁnd'EccmlichT =—_=_==_== == T = == = = = _I
¥ D % Dir
| i | -
I " ¥ Dir+Ecceny & 1 “ Seismic Group |
(= ¥ Dir-Eccen'y = % Dir-Ecoen B el Caelidxs |
| % Ecoen [all Diaphragrs) 0.05 &+ PerCode ™ User Defined |
: Owerride Eccentricities Overide. .. Site Class E - |
| Tirne Period Response Accel, S: |0.45 :
I " Apprax. Period Responze Accel, 51 0.1g
I ™ Program Calc l
| UserDefined T= [147 = |l
|
|- Stary Range I
I Tap Story STORY10 - I
| Biottom Stary BASE - [
|
Factors |
I Rezponze Modification, B a5 Cancel I
: l
s Sas S S S —SS S S S S S | S S B S S S S S . ..
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Step 12-5: Add “EQYB” Load Case and Specify Load Case Parameters

Repeat step 11-1 and 11-2 to add and specify “EQYB” load case parameters

Define Static Load Case Names

Loads Click To:
Self Weight Auto
Type bultiphier Lateral Load
GUAKE ~|lo BC2000 | Modify Load
DEAD 1
REDLCE LIVE 0 -
wiND 0 UBC a7 radify Lateral Load...
WAIND 0 UBC a7
QUAKE 1] IBC 2000 Delete Load
QUAKE ] IBC 2000
OFsE™ = [T

__m2m__l

ey
Cancel

IBC 2000 Seismic Loading

Foiccion andEccenticly ——— — | — — —

ection and Eccentricity I
| © =oDn % Dir
.. | p— I
| " ¥ Dir+Ecceny % Dir+Eccens Sz D I
| (" % Dir-Eecen' o K Seizmic Coefficients |
| *Eocen (al Diaphiagms] 0.05 f¢ Per Code " User Defined .
| Owverride Eccentricities Dveride. .. Site Class E - :
I Tirne Period Response dccel, 52 |0.45 I
I " Approx. Period Responze Accel, 51 n1a I
I " Program Calc I
| & UserDefined T- [147 EE "
I Story Range |
1 Top Stor STORYIOD - |
I Bottom Story BASE - |
! |
| Factors I
Response Modifization, B 55 Cancel
!_ _Corcel | !
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Step 12-6: Deactivate Special Seismic Load Effect

Go to Define >> Special Seismic Load Effect and select “Do Not Include Special
Seismic Design Data”

Special Seismic Data for Design Using American Codes

Use for Design

™ Include Special Seismic Design Data I {+ Do Not lnclude Special Seismic Design Dats I
i S |
(v {+
i i
i
s
~ 3 The Bho factor and the DL Multiplier are
autornatically applied to all program default design
(= load combinations for the American codes [AC],

AISC, UBC). These factors must be applied
manually by the user for other combinations.

Cancel
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13. Run Analysis and View Results

Step 13-1: Start Analysis

Go to Analyze >> Run Analysis or click on Run Analysis button "* to start
analysis.
ETABS will display deformed shape of model when analysis complete.

m ETABS Nonlinear vB.1.5 - ETABS for Seismic01a
File Edt ¥iew Define Draw Select as asayze Display Design  Options  Help
D HEtE- v g ’ PAREPL M Mk s ¢+ HNE %. N
ETE N Y B a7 '!< .
R P plan View - STORY - Flevation 400 Wind Pressure Coeffs [om- EHEE\YM 3. View

- -0.5L(1457.89)
5.-0.5L(1457.89)
5 -0.5L(1457.89)

~, -0.8W(1205.19

= -0.8W(1205.19)
5-0.BW(1205.19)

o=

Plan Yigw - STORY1 - Elevation 400 1920.79 'Y759.73 Z400.00 [alsones = |[GLOBAL =|[Kgrem =]

Note: ETABS will lock the model automatically from undesired changes. Model

will be unlocked by clicking on Unlock Model button ‘&  ETABS will delete
all analysis and design results after unlock.
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Step 13-2: Check Error from Analysis Run Record

Go to File >> Last Analysis Run Log and scroll down to check error message.

File Edit Wew Insert Format Help
Dl SR 4 &
Z 7.21E-05 1.30E-06 4.95E-12 §.26E-07 5.55E-06 Z.66E-05 ke
3 3.66E-05 1.96E-05 1.35E-11 Z.49E-06 4.05E-06 Z.594E-05
4 0.000Z65 0.000162 4.22E-13 §.69E-07 1.77E-05 3.37E-05
& 1.14E-05 Z.78E-05 5.07E-13 1.67E-06 1.56E-06 3.77E-05
& 0.000493 0.000295 Z.04E-12 4.12E-05 4.36E-05 0.000145
7 0.000125 0.000310 3.658E-13 Z.04E-05 1.36E-05 0.000192
g §.61E-05 0.0002z29 7.33E-13 1.47E-05 9.36E-06 0.000132
9 4.55E-05 5.39E-05 6.98E-13 4.27E-06 Z.8ZE-06 5.75E-05
10 0.000115 0.000145 5.54E-13 1.08E-05 7.98E-06 0.000152
11 0.000z275 0.000396 Z.31E-13 1.18E-05 1.30E-05 0.000411
1z 0.000315 0.0002zZa6 6.92E-13 1.74E-05 1.15E-05 0.000z50
ELEMNENT JOINT-FORCE OUTPUT 11:54:53
NUMEEER OF JOINT ELEMENTS SAVED 3662
NUMEEER OF FEAME ELEMENTS SAVED = 1581
NUMEEER OF SHELL ELEMENTS SAVED 3278
ELEMNENT OUTPUT 11:55:04
LN AL YS3IS COMPLETE 2005/04/18 11:55:04
b
For Help, press F1 MUM
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Step 13-3: Display Deformed Shape in 3D View

Select 3D view window, go to Display >> Show Deformed Shape and select
desired load from drop-down menu. To view deformed shape in animation, click on

“Start Animation”.

m ETABS Nenlinear vB.1.5 - ETABS for SeismicO1a

File Edit Wew Define Draw Select Assign Analyze | Displyy Design Options  Help

D Hit- 2@ » [1 show Undeformed Shape
Shaw Loads 3
[ i Ls
e 0~ Ll T set Input Table Mode. ..

F@i show Deformed Shape. ..
£ show Mode shape. .,
shaw Member Forces{Stress Diagram |

¥ Show Energy/Virtual Work Diagram. ..

EEX)

Deformed Shape

Sraling
Al o)
o Auto )
" Scale Factor
: [v Cubic Curve
N
i QK. | Cancel | |
b

Right Click an any Point for displacement values

Staaimaion | <<|>> [6losal _<|[Tonm  +|
—
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Step 13-4: View Analysis Result Diagrams of Frame Elements (Beam or
Column)

Go to Display >> Show Member Forces/Stress Diagram >> Frame/
Pier/Spandrel Forces and select “Load” and “Component”

m ETABS Nonlinear, ¥B.1.5 - ETABS for Seismic01a
File Edit Wiew Define Draw Select Assign Apalyze Display Design Options  Help

D M- A LEpREL I 3k
T 2B %R er.

DEAD Static Load

| 4 ) 4 D RN |

I " Awial Force " Tarsion I
I " Shear 2-2 " Moment 2-2I
I " Shear 33 * Moment 3-3

>< Scaling

—— o Auto

alft \97 " Scale Factor
pft
ey [vw Fill Diagram
~
4 \!>’/4\ [v  Include Piers/Spandrels
]
4 E \I 0K, I Cancel |
H\;ht Click on any Line for detailed diagram <« | 53 "mm
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Note: Sign Convention for Frame Element

Axda 2

P Ads1

T
Pogltve Axial Forcs and Tomjue %
S
T Axa 3
p

V2
Comproesion Faca
Aoda 2
Posltive Moment and Shear Axda 1
In the 1-2 Plan& /
M3 TR Ma
11.____‘___
Al 3
vzj Tenskon Face
Posltive Momet and Shear Aol 2
In the 1-3 Plane t“’ Axig 1
Tonsian Face /
va
Compraasion Face
Axie 3
u2$
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Step 13-5: View Analysis Result Diagram at Particular Frame Element

Right click on desired beam to display particular analysis result diagram

m ETABS Nonlinear vB.1.5 - ETABS for Seismic01a
file Edt Wiew Define Draw GSelect @ssign Apalyze Display Design Options Help

D HW5- Jl@ PP EP M iR ca| ¢ ¢ WE B, nppFEH-#
ke T 2 | (AW R a7 Alz-la-|g-|=-

= End Length Offzets [Location) Display Options
I-End: | 0.250 (0.250) ¢~ Do

Walise

- [IGELWIDEAD Static Loa
v ﬂ\ % S ﬂ%‘ J-End: | 0.250 (5.750) & Show Max
p

Equivalent Loads

‘ Dist Load [Down +]
Right Click on any Line for detailed diagram

0933
at 0.250

Shear Y2

-5.57

at 0.000
Moments

Maoment 43

6717

at 0.000
Deflections

Deflection [Down +]

| End Jt: 4 JEnd Jt: 8 TN
at 3.000

" Abzolute ¢ Relative to Beam Minimum @ Relative to Beam Ends ¢ Relative to Story Minimum

Units | Ton-m hd
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Step 13-6: Create Elevation View for Display Analysis Results in Wall Panels

Click on Set Elevation View button ® and click on “Add New Elevation”

Set Elevation View

Elevations Cﬂi to:_ - e e = - =
1 I Add New Elevation. . | I
2 S
: |
4
A
B Modify/Show Elevation.. |
C
EIFT FROMT D elete Elevation Mame |
QK. | Carncel |
Specify “Location” at wall panels around elevators as shown in the following figure
and table.
- —————
| Elevation LIFT LEFT |
| l
I _ I
I Coordinate System GELOBAL - |
| - Location |
| & xowdinae 8 |
| " Ordinate |
| l
| (1] I Cahcel | I
Elevation Name X Ordinate Y Ordinate
LIFT LEFT 8 -
LIFT RIGHT 10 -
LIFT BACK - 10
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Step 13-7: Change View to Elevation View at Elevator Location

Click on Set Elevation View button = and select elevation view at elevator location

Set Elevation View

Elewationz Click ta:

12 Add Mew Elewatian... |

: |

4

A

B Modify/Show Elevation.. |

C

Delete Elevation Mame |

| [LIFT LEFT I
I LIFT RIGHT

e —— —I | QK. | Cancel |
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Step 13-8: View Analysis Result Diagrams of Shear Wall (Pier)

Right click on desired shear wall panel to view particular diagram

m ETABS Nonlinear vB.1.5 - ETABS for SeismicO1a
Eile Edit View Define Draw Select Assign  Apalyze Display Design  Options Help

D it @ Ppep®A M M e ¢80 WE K. NS ¥
e T 2| | B ey, o o . I- 8- T-&5-LC--
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Note: Same as frame element, move mouse cursor over this diagram and see
value at bottom of this window to check analysis results in particular location
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Step 13-9: View Analysis Result Contour in Shear Wall Panels (Elevation
View)

Change “Plan View" to “Elevation View” by clicking on Set Elevation View button =%
and selecting desired elevation for elevator location, go to Display >> Show
Member Forces/Stress Diagram >> Shell Stresses/Forces, select “Load” and
“Component”. Right click on desired wall panel to view particular analysis result.
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Note: Analysis results at particular location will display at the bottom of window
when move mouse cursor over this diagram.
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Note: Sign Convention for Shell Element
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Step 13-10: View Analysis Result Contour in Slab Panels (Plan View)

Change to “Plan View” by clicking on Set Plan View button ‘PR and selecting
desired floor, go to Display >> Show Member Forces/Stress Diagram >> Shell
Stresses/Forces and select “Load” and “Component”. Same as shear wall panel,
right click on desired wall panel to view particular analysis result.

ﬂ ETABS Nonlinear, ¥B.1.5 - ETABS for Seismic01a ElElTlE "t Fﬂ rCEEtrESS cﬂﬂtﬂ urs fﬂr 5 hElls

File Edt Wiew Define Draw Select Mssign Apslyze Display Design Options  Help
ZWILEEE AEIE SRR W= S
B - Load [DEAD Statio Losd =] |
rEDmponent Type I
I = = m | © Fomes © Shesses [
Component
= | Cormp " :
L1 | cm &7 Cov
- | SO C oy
" LIl " i Rz CovMax ]
| O FMax
e COFMING I
‘ I ]
o N
p";a " Ly i " Contour R ange
1
e L Pin 0. Max 0.
1
! | |
e Stress Averaging
ol * r - ) ™ Mane
™ at Al Joints
™ Area Diagram
— = (* at Selected Elements Set Groups...
DELCK. F4 .
Diizpl Def d Sh
Story Level STORY10 " Display on Defomed Shape
ok | Cancel |

tove curzor over contoured element for values

Seismic Analysis & Design of 10 Story RC Building (Equivalent Lateral Force)  79/97



ETABS Tutorial Example ACECOMS, AIT

Step 13-11: View Analysis Results in Tabular Form

Go to Display >> Show Output table Mode, select desired items and click on
“Select Loads” to specify load case/combination.

Display Output Tables

Type of Analyziz Resultz

[~ Dizplacements [~ Building Modes I~ Select Loads. .
i [ Building Modal Info b = = =
[~ Building Output
S Select Output
[ Column Forces [ Pier Forces B
[~ Beam Forces I~ B
™ B

QK. I Cancel

[1]8 | Cancel

Select analysis results from drop-down menu at top-right of screen

Support Reactions
Edit  Wiew

Support Reactions -

Story Point Load Fx FY [ S [ ME .

3 BASE 1 DEAD 0.86 0.88 12967 -1.238 1160 0,000 |
BASE 1 LIYE 0.23 0.23 23.36 0317 0.303 0000 |
BASE 1 WINDE 211 0.27 451 0771 -5.500 -0.063
BASE 1 WINDY 0.00 -1.69 -10.27 4.500 0.3 0.005
BASE 1 EQ<A 247 0.25 -18.91 -0.746 ikl -0.0B6
BASE 1 EQ=E 247 0.25 -18.51 0746 T4 0086
BASE 1 EQTa 0.20 214 -19.69 7132 0.622 0.085
BASE 1 EQYE 0.20 214 19685 7132 0.622 0.055
BASE 2 DEAD 1.43 0.02 203.23 -0.107 1.500 0.000
BASE 2 LIYE 043 0.00 4513 -0.018 0.640 0.000.
BASE 2 WINDE 2.29 0.34 -11.02 -0.867 5,044 0063
BASE 2 WINDY 0m -1.73 0.7 5.021 0.024 0.003
BASE 2 EQs 237 0.33 2176 -0.852 -7.329 -0.063
BASE 2 EGE =237 033 2176 -0.852 -7.329 -0.069
BASE 2 EQ'va 010 -2.81 -0m 7.958 0.275 0.056
BASE 2 EQYE 010 281 -0m 7.998 0.275 0.056
BASE 3 DEAD 1.43 005 203.08 -0.129 1.903 -0.007
BASE 3 LIYE 043 0.01 45.08 -0.030 0.641 0.000.
BASE 3 WINDE -2.08 033 -10.71 -0.847 -4.482 -0.067 =
DACE o TIRIES nm 17a naR Enas GISE] A

4 | [

WO D =

Note: This table can be copied to MS Excel by using Edit >> Copy menu in this
window (Not main menu).
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14. Run Concrete Frame Design and View Results

Step 14-1: Select Design Code

Go to Options >> Preference >> Concrete Frame Design and select “ACI 318-99”
from “Design Code”
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Step 14-2: View Load Combination for Concrete Frame Design

Go to Design >> Concrete Frame Design >> Select Desigh Combo to view load
combination for concrete frame design. Load combinations have been defined as
selected code from previous step. Select desired load combination from “Design
Combos” column and click on “Show” to view load combination parameters (load
factors and details)
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Caze Mame Scale Factor
DEAD Static Load 1.05

Eka Static Load 1.4025
LI%E Static Load 1.275

Note: ETABS will define load combination automatically based on selected design
from previous step.
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Step 14-3: Start Concrete Frame Design

Go to Design >> Concrete Frame Design >> Start Design/Check Structure
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Step 14-4: Display Longitudinal Reinforcing for Concrete Frame Design

Select “kg-cm”, go to Design >> Concrete Frame Design >> Display Design Info,
click on “Design Output” and select “Longitudinal Reinforcing” from first drop-down
menu.
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Step 14-5: Display Shear Reinforcing for Concrete Frame Design

Go to Design >> Concrete Frame Design >> Display Design Info, click on
“Design Output” and select “Shear Reinforcing” from first drop-down menu.
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Step 14-6: Display Concrete Frame Design in Details

To see concrete frame design in details, right mouse click on desired element. The
highlighted row is the critical location along the element length (maximum required
reinforcement). More details can be displayed by clicking on button below. Click
"OK” to close this dialogue.
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15. Run Shear Wall Design and View Results

Typical Shear Wall Design Procedure

Following is a typical shear wall design process that might occur for a
new building. Note that the sequence of steps you may take in any
particular design may vary from this but the basic process will be
essentially the same.

1. After create the building model Use the Options menu > Preferences >
Shear Wall Desigh command to review the shear wall design
preferences and revise them if necessary. Note that there are default
values provided for all shear wall design preferences so it is not actually
necessary for you to define any preferences unless you want to change
some of the default preference values.

2. Run the building analysis using the Analyze menu > Run Analysis
command.

3. Assign the wall pier and wall spandrel labels. Use the Assign menu >
Frame/Line > Pier Label, the Assign menu > Shell/Area > Pier Label,
the Assign menu > Frame/Line > Spandrel Label, and the Assign
menu > Shell/Area > Spandrel Label commands to do this.

Note that the labels can be assigned before or after the analysis is run.

4. Assign shear wall overwrites, if needed, using the Design menu > Shear
Wall Design > View/Revise Pier Overwrites and the Desigh menu >
Shear Wall Desigh > View/Revise Spandrel Overwrites commands.
Note that you must select piers or spandrels first before using these
commands. Also note that there are default values provided for all pier
and spandrel design overwrites so it is not actually necessary for you to
define any overwrites unless you want to change some of the default
overwrite values.

Note that the overwrites can be assigned before or after the analysis is
run.

Important note about selecting piers and spandrels: You can select a
pier or spandrel simply by selecting any line or area object that is part of
the pier or spandrel.

Seismic Analysis & Design of 10 Story RC Building (Equivalent Lateral Force)  87/97



ETABS Tutorial Example ACECOMS, AIT

5. If you want to use any design load combinations other than the default
ones created by ETABS for your shear wall design then click the Design
menu > Shear Wall Design > Select Design Combo command. Note
that you must have already created your own design combos by clicking
the Define menu > Load Combinations command.

6. Click the Design menu > Shear Wall Design > Start Design/Check of
Structure command to run the shear wall design.

7. Review the shear wall design results. To do this you might do one of the
following:

a. Click the Design menu > Shear Wall Design > Display Design
Info command to display design information on the model.

b. Right click on a pier or spandrel while the design results are
displayed on it to enter the interactive wall design mode. Note
that while you are in this mode you can revise overwrites and
immediately see the new design results.

If you are not currently displaying design results you can click the
Designh menu > Shear Wall Design > Interactive Wall Design
command and then right click a pier or spandrel to enter the interactive
design mode for that element.

1. Use the File menu > Print Tables > Shear Wall Design command to
print shear wall design data. If you select a few piers or spandrels before
using this command then data is printed only for the selected elements.

2. If desired, revise the wall pier and/or spandrel overwrites, rerun the shear
wall design, and review the results again. Repeat this step as many
times as needed.

3. If desired, create wall pier check sections with user-defined (actual)
reinforcing specified for the wall piers using the Section Designer utility.
Use the Design menu > Shear Wall Design > Define Pier Sections for
Checking command to define the sections in Section Designer. Be sure
to indicate that the reinforcing is to be checked. Use the Design menu >
Shear Wall Design > Assign Pier Sections for Checking command to
assign these sections to the piers. Rerun the design and verify that the
actual flexural reinforcing provided is adequate.
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4. Assign these check sections to the piers, change the pier mode from
Design to Check, and rerun the design. Verify that the actual flexural
reinforcing provided is adequate.

If necessary, revise the geometry or reinforcing and rerun the design.
Print or display selected shear wall design results if desired.

Note that shear wall design is performed as an iterative process. You
can change your wall design dimensions and reinforcing during the
design process without rerunning the analysis. However, you always
want to be sure that your final design is based on analysis properties
(wall dimensions) that are consistent with your design (actual) wall
dimensions.

L - =
— —»
M. : i
i |
A: Shear Wall with Line Loads B: Finite Element Model

) Orie  O—

3
per rigid zone

C: Define Beams & Columns D: Beam-Column Model
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Step 15-1: Change view to “Elevation View”

Click on Set Elevation View button =%, select desired elevation and use Rubber
Band Zoom button ‘£ to zoom shear wall view.
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Step 15-2: Select Design Code for Shear Wall Design

Go to Options >> Preference >> Shear Wall Design and select parameters as
shown in figure below.

Wall Pier/Spandrel Design Preferences

_—————— == === ===y
: Dezign Code ALl 31899 I
Tirne Hiztory Design Envelopez
| [Rebar Units cm”™2 |
Febar/Lenagth Urits o 24m |
phi-c 07
phi-vnz 0.5
phi-vs 06
Prmax Factor ne
MHumber of Curves 24
Mumber of Pointz 1
Edge Design PT-Max 0.06
Edge Design PC-bax 0.04
Section Design |P-Max 0.0z
Section Design |P-Min 0.0025 Cancel
LUtilization Factar Limit 0.95
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Step 15-3: View Load Combination for Shear Wall Design

Go to Design >> Shear Wall Designh >> Select Desigh Combo to view load
combination for shear wall design. Load combinations have been defined as
selected code from previous step. Select desired load combination from “Design
Combos” column and click on “Show” to view load combination parameters (load

factors and details)

3
[ M Elevation View - LIFT BACK.

ﬂ ETABS Monlinear vB.1.5 - ETABS for Seismic01a
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Case Mame Scale Factor

DEAD Static Load 1.05

EQ=E Static Load 1.4025

LIE Static Load 1275

Note: ETABS will define load combination automatically based on selected design
from previous step.
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Step 15-4: Start Shear Wall Design

Go to Design >> Shear Wall Design >> Start Design/Check Structure
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Step 15-5: Display Pier Design Information for Shear Wall Design

Go to Design >> Shear Wall Design >> Display Design Info, click on “Design
Output” and select “Pier Longitudinal Reinforcing”.

ﬂ ETABS Nonlinear vB.1.5 - ETABS for Seismic01a
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Note: Longitudinal reinforcing area displayed in above figure is for all 3 shear wall
panels because all of them have been assigned in same pier label (P1) as
specified in Step 4-5
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Step 15-6: Display Pier Design Details for Shear Wall Design

To see pier design in details, right mouse click on desired pier panel.
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Top Leg1 5.000 w18 12128962 -369711.475 14327102 29567 580 41087.580
BotLeg1 5.000 Chwislle JBE4E29  224E934.643 12404.651 28575.860 40095.880
Boundary Element Check - First Inadequate Leg or Leg Requiring Longest Boundary Zone
Station B-Zone B-Zone
Location Length Combo Pu Mu Yu PufPo
Toplegl Mot MNeeded Chwfsl 4 27626869 -456B4E.979 -2089.517 0.0093
BotLeg1 Mot Mesded [BEARE] 49261.162 303761.354 3445744 0.01EE

Reinforcement Location for Pier
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Uniform Reinforcing Pier Section - Flexural Design (ACI 318-99)

Story ID: STORY1D PierlD: P1 X Loc: 900 Y Loc: 933.3333  Units: Kgf-cm

Flexural Design for P-M2-M3 [RLLF = 0.786)
Station Required Current Flexural Pier
Location Reinf Batio Heinf Ratio Combo Pu M2u M3u Ag
Top 0.0025 0.0085 DAL 26 30860.433 47242 BER B37E11.023 12000.036
Battom 0.0025 0.0085 DAL 2E JBE4E153  -29B411.501  7RO10E3.4E67 12000026
Shear Design - First Inadequate Leg or Leg Requiring Most Rebar per Unit Length
Station Rebar Shear Capacity Capacity
Location cm”™2/m Combo Pu Mu Yu phi ¥c phi ¥n
TopLegl 5.000 Dwislle 12128962 -369711.475 14327102 29567590 41087.520
BotLeg 1 5.000 Chwisl1g JBE4629  224B934.643 12404.651 2B575.860 40095.880
Boundary Element Check - First Inadequate Leg or Leg Requiring Longest Boundary Zone
Station B-Zone B-Zone
Location Length Combo Pu Mu Yu Pu/Po
Toplegl Mot MNeeded [hwisl 14 2726869 -456B46.979 -2089.517 0.0093
BotLeg1 Mot Mesded BN ES 49261162 203761.354 3445744 0.01EE

Upper Floor

| Top Shear
Reinforcament

-Top Flexural
Reinforcement

— Bottom Flexural
Reinfarcement

Bottom Shear
Reinforcement

Lower Floor
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Note: Typical Detailing of Shear Wall
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