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ETABS Software

1-Introduction

ETABS is a powerful program that can greatly enhance an engineer’s analysis and
design capabilities for structures. Consists array of options and features and simple to use.
The basic approach for using the program is very straightforward. The user establishes
grid lines, places structural objects relative to the grid lines using joints, frames, links,
tendons, and shells, and assigns loads and structural properties to those structural objects
(for example, a frame object can be assigned section properties; a joint object can be
assigned spring properties; a shell object can be assigned slab or deck properties).

Analysis, design, and detailing are then performed based on the structural objects
and their assignments. Results are generated in graphical or tabular form that can be
printed to a printer or to a file for use in other programs.

Behavior of load path gravity and lateral loads
- For Gravity Loads,

Analysis of Gravity Load Resisting System for:

Dead Load, Live Load, Pattern Loads, temperature, shrinkage

Important Elements: Floor slabs, beams, openings, Joists, etc.
- For Lateral Loads

Analysis of Lateral Load Resisting System for:

Wind Loads, Seismic Loads, Structural Un-symmetry

Important elements: Columns, shear walls, bracing, beams

EXCITATION STRUCTURE
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The Need for Modeling

Real Structure cannot be Analyzed:
It can only be “Load Tested” to determine response

We can only analyze a “Model” of the Structure

We therefore need tools to Model the Structure and to Analyze the Model

Finite Element Method: The Analysis Tool
* Finite Element Analysis (FEA)
““A discretized solution to a continuum problem using FEM”
* Finite Element Method (FEM)

“A numerical procedure for solving (partial) differential equations associated
with field problems, with an accuracy acceptable to engineers”
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1 D Elements (Beam type)

- Canbeusedin 1D, 2D and 2D

- 2-3 Nodes. A, I etc. e Boarm Etemants (19,20,30)

2 D Elements (Plate type)

- Can be used in 2D and 3D Model A 43 @ @
- 3-9nodes. Thickness | mmrmmommmmmmmmmemmm

3 D Elements (Brick type) -‘ ‘ '
- Can be used in 3D Model —
- 6-20 Nodes. P U L=

Brick Elements
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Elastic Material

Follows the same path during loading and unloading and returns to initial state of
deformation, stress, strain after removal of load.

Inelastic Material

Does not follow the same path during loading and unloading and may not returns to
initial state of deformation, stress, strain after removal of load.

Most materials exhibit both, elastic and inelastic behavior depending upon level of
loading.

Linearity

The response is directly proportional to load (Deflection doubles if load is doubled)

Non-Linearity

The response is not directly proportional to load (deflection may become 4 times if load
is doubled

Structure, Member, Element

Structure can consider as an assemblage of Members

Slabs, Beams, Columns, Footings

Members can be modeled by using one or more Elements

1D elements, 2D element, 3D elements

Frame element, plate element, shell element, solid element, etc.
Modeling in terms Graphical Objects to represent Physical Components

Vertical Load Resisting Systems

Transfer Gravity Loads Applied at the Floor Levels down to the Foundation Level
Gravity loads: Self weight, Super imposed load, live load
Direct Path Systems

» Slab Supported on Load Bearing Walls
» Slab Supported on Columns
Ex. Flat Slab and Flat Plate, Waffle Slab

Indirect Multi Path Systems
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» Slab Supported on Beams

* Beams Supported on Other Beams

* Beams Supported on Walls or Columns
Ex. (Beam, Slab), (Girder, Beam, Slab

Lateral Load Resisting Systems

Transfer Lateral Loads Applied at any location in the structure down to the Foundation
Level

Lateral Loads

- Wind Load
- Seismic Load
- Horizontal component of Gravity Loads in Inclined Systems and in Un-symmetrical

structures
- lateral soil pressure, liquid and material retention

Single System

* Moment Resisting Frames
* Braced Frames
* Shear Walls
e Tubular Systems
Dual System

e Shear Wall - Frames
e Tube + Frame + Shear Wall

Moment Resisting Frame < TR

» The Load is transferred by shear in I?s!"‘.j'is; ! - =
columns, that produces moment in !:‘- ."::; II:“ l--: :«
columns and in beams ‘...:i - lf:: N ! i}: .q

* The Beam-Column connection is crucial for Eﬁﬁ S E'II-: g |:‘}i% P
the system to work i‘:'i S Ii?’: ::\\;'bﬂ:"

e The moments and shear from later loads must E‘E“‘ s“. : '.':b'_ % S‘ £ .‘ ’:
be added to those from gravity loads REREB O ‘S:;\‘ ::::
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Shear Wall and Frame

* The lateral loads is primarily resisted by the
shear in the walls, in turn producing
bending moment

* The openings in wall become areas of high
stress concentration and need to be handled

carefully

» Partial loads is resisted by the frames

Shear Wall and Frame
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* The Walls are part of the frame and act
together with the frame members
* The lateral loads is primarily resisted by the
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Braced Frame

* The lateral loads is primarily resisted by the
Axial Force in the braces, columns and beams
in the braced zone.

* The frame away from the braced zone does not
have significant moments

* Bracing does not have to be provided in every
bay, but should be provided in every story
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Tubular System

* The system is formed by using close
spaced columns and deep spandrel beams

* The lateral loads is primarily resisted by
the entire building acting as a big
cantilever with a tubular/ box cross-
section

e There is a “shear lag” problem between
opposite faces of the tube due to in-
efficiency of column beam connection

Braced Tube System

* Diagonal Braces are added to the basic
tubular structure

 This modification of the Tubular
System reduces shear lag between
opposite faces
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2-START WITH ETABS

Main window
- Latest News: new versions, products of CSI company
- Resources: Learn ETABS videos, Manuals, Knowledge Base, Website.

Fle Edit View Defne Dra ptions  Tock  Help

BEVH20 7 aqaqaq s ¢ LED-D-Nx < [-0-Y-0-=-

| New Mod ETABS 20 0.0 Enhancements
By ji Enharcements scded i ETADS w20 nciude fiw 000G CO0FL enhanced Seugn CO0ES. fiw IIHOT e and 1a Darsin. erkanced iendon sding sitimated pafisen ke

loadt srbhanced PD cphom and more. Learn more: 3b0ul These new leshes
1 . i MORE
‘, Open Existing Model It

RECENT MODELS recee Introcucng the Oral History of A Chopra

The Earifupasks Engiarig Foeseach iniis b misaned The EERI Oral Hatory Sevien. Iaharng Aol K Chapea (M ETF u] rulencr of wircha sl engreenrg at U €
Berkriey and £xperl £ e semc snsfyuns and desgn of concrete e The Ol Hestiry n avaatie Bee of charpe in PDF S

[

CSifant 7 0.0 Enhancemants

P cenon coden 1o Fodsing ars! olhes LGP and EnRCements s Lesn Srpdernerded 1 the latead vernon CSPR oflen Sdoance? st kol 1o e pracesy
et pptee and ofbore rxdusines, snd prdes pEng ode compRance chacks wilh s el shen and Seviblity faciors B sor Subnemate sby Cacudsied wd pied

MORE

CSXCAD v19.1 0 Release
The Lt vevwon cides suppor for TVEAD 20217927 and AutaCAD) 027 am wel @1 new concywle beamine rendrcemend sievabos. Leam mone
MoRE

CSORevEt 2022 1 Enhancemants

o Show page al starfup Dats exchange between Jutodesk Revl 2027 1 and O34 products SAP2000 ETABS and SAFE m now wppoded Leam more.

| Connect online for updates 2022 L U

MORE

Open new model
Select units and main code of design

@

fdiaention Oul
(@) Use Saved User Default Settings i)
(O Use Settings from a Model File... 0

(O Use Buit-in Settings With:
Metric SI
AISC14
AISC 360-16
ACI 318-14
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According to structure element select a template

(@) New Model Quick Templates
Grid Dimensions (Plan) Story Dimensions

(®) Uniform Grid Spacing (® Simple Story Data
Number of Gid Lines in X Drection L ] Nurmber of Stones T
Number of Grid Lines in Y Drection ] Typical Story Height L m
R C— Bt S Heh —
Spacing of Grds in Y Direction '“
Specty Gnd Labeing Optons | Gadlabes.. |

QO Custom Grid Spacing O Custom Story Data
Specdy Data for Gnd Lines Edt God Data, Speciy Custom Story Data | Ed#t Stery Data

. linnmanmns b H
| e b
_ ] N
Flat Siab FatSkbwih  WaffleSsb  TwoWayor
Perimeter Beams Ribbed Slab
oK | | Cancel |
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Define material property
- Concrete and rebar

B Define Materials

ELECTIVE COURSE 2021-2022

ETABS

Matenals Click to:
E Add New Material .
Concrete |
Rebar
R | Add Copy of Materal.
| Modfy/Show Matenial...
‘ 0K
' Cancel
Define section properties
- Column, Beam, Slab, Walls
ig
Fiter Properties List Click to:
Type A p Iimport New Properties. .
Fiter o N | Cear Add New Propesty..
Add Copy of Property...
Eind This Modify/Show Property ..
[Concm ]
Cd Delete Property
| Delete Mutiple Properties...

Define load pattern
- DL,LL

Convert to 5D Section
Copy to SD Section

Export to XML Fie...
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. .-Il i i
Loads Chick To:
Self Wei 0
Load Type M.:z‘ I.x::i.nad Add New Load
|Dead | Dead = | L ; Modfy Load
[Desd " Woed W1 K ]
Live Live |0 Sy Lateral |
Delete Load
Cancel
Define load cases
Load Cases Click to:
Load Case Name Load Case Type Add New Case...
Add Copy of Case...
Live _Lnenr&ﬂn: Modfy/Show Case..
2 Delete Case
v Show Load Case Tree...
OK
Cancel
Define load combination
Combinations Click to:
Add New Combo

10
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ETABS
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Draw

Model Simple Building

Draw column and quick draw column

Draw wall
Draw slab
Opening
Draw beams

* Assign loads

* Mesh

Slab loads
Own weight
Live

Beams loads

fine | Draw | Select Asign  Amsboe Duplay Design  Optiom  Tooh  Help

F R seectbjea
t1 "R Reshupe Dbject
o [=] Drow doiet Objects
o AN Doaw BewnColumnBiace Obpects |

[#1 Draw Frooerwa Otjects

= W, Drawiimis

s | g

£ Drawe Tendons

B Drow Design Sips
ey

} powens
oy Draw Demenion Lines
o Draw Reference Points
B} Draw Reference Planes
B Orowe Seciion
E Draw Walt Stacks (Plan, Blex, 30)
B Auto Draw Cladding.
UK Drow Line Strsin Gauge
I Drow Oad Strain Gauge
%) Snap Options

Draw Using Snap Ondy

LE W A

D & 4§ RED-@- 11 m)
ASEDHHA LD

™\ Drew Besm/Cohame/Birace (Plan, Blev, 30

et Wt Dl

i |

T3] Cuick Draw Columns (Plan, 30)

Jol  Couick Dram Secondury Beamms (Plan, 30)

X Cuick Draw Braces (Plan, e, 30)

Select | Asign | Anshze DOuplsy Desgn  Options  Took  Help

QL e

Terden

1 Joint Losds

B
3
a
g!
Jf FremeLosds
[ shahLosds

b B Undorm Losd et

92 Tendonlosds
Gauge Propertiey
ey

BBl Chear Displey of Assigna

Shear wall and core (assign supports)

Slab

. "’ Uriform._
5 b Hon-unioem.

B Tempentue

fEr  Wind Pressure Coefficient

Asign | Anshze | Displey Desgn  Optioms  Tock  Help

[R-Rd :./; Check Model
m # A5 Set Active Degrens of Freedem..
» X |5 Setload Cases To Run

B Advanced sapFue Options

p-@- N imky |

SEE-®- 0V imk At
(SEHFLLHAVE £4

Automnats: Meth Settings for Floor...

Austomatic Rectangular Mash Seftings for Walk
Anabysis Model for Monlinesr Hinges.

Cracking Anabysis Opticns.

Fun Anshysi

Model Alive

Lok Model
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