


CLASSICAL METHODS OF
STRUCTURAL ANALYSIS

> Moments Distribution Method
» Slope Deflection Method
> Matrix Method

» FEM Approach




BASIC SOFTWARES for ANALYSIS

» STAAD Pro (A FINITE ELEMENT PACKAGE)
» ETABS (AFINITE ELEMENT PACKAGE)
» SAP (AFINITE ELEMENT PACKAGE)

» AUTO CAD for drawing purpose



STAAD PRO

STAAD Pro iIs a commercial software used for Analysis and
Design of Structures. STAAD Pro was developed for
practicing engineers

Generally CONCRETE Structure & STEEL Structures are
analyzed and designed with STAAD Pro.

It is good and user friendly for linear structures.
2D/3D Static Analysis
Dynamic/Seismic Analysis

Secondary Analysis
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ETABS

Linear Static Analysis

Modal Analysis

Eigenvector Analysis
Ritz-Vector Analysis
Response Spectrum Analysis
Time History Analysis
Nonlinear Time History
Initial P-Delta Analysis
Nonlinear Static Analysis



SAP

SAP is a general purpose finite element analysis
program for structural analysis. The program can
analyze structures that are subject to either static or
dynamic loads. The structures can be described in
terms of truss, frame, plate, shell, or brick elements or
combinations of elements.

% NON LINEARITY (EITHER MATERIAL OR
GEOMETRIC)

< DYNAMIC ANLYSIS FOR EARTHQUAKE LOAD

< P-DELTA ANALYSIS,PUSH OVER ANALYSIS



Steps for design

Basic Geometry Generation

Basic/Primary Load Case Generation As per 1S:875 (part-
IL1,1V) 1S:1893(Part-1,1V),1S:800(2007/1984)

Load Combination Generation as per 1S:875(Part-\V)(1987)

Analysis of Structure as per Matrix Method of Analysis with
Finite Element Method.

Design of structure with proper Design Command



Basic Geometry Generation
NODE GENERATION

NODAL CONNECTIVITY GENERATION
BEAM/TRUSS/MEMBER SPECIFICATION
ELASTIC ROPERTIES, MATERIAL CONSTANTS
PLATE ASSIGNMENT (IF ANY)

PROPER SUPPORT (BOUNDARY CONDITION)
ASSIGNMENT

ELEMENTAL STIFFNESS MATRIX

GLOBAL STIFFNESS MATRIX






1) Create New file or open a previous file
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2) Create Nodes
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3) Add Beams or Plates etc
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4) Create whole structure
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5)Assign Material Properties
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6) Add Boundary Conditions

. STAAD.Pro - building(retrofitted)
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Creation of Nodal Load

STAAD.Pra - building(retrofitted)
Fle Edit Yiew Tools Select Geometry Commands F\nalyze Mode  Window He\p

__E‘iﬁ Fal 2y a2 é&nﬁaé& D& Al HR -?MK____i'_{g_@@:@____ff_'ﬁwi__}%-: B|v
__@@@@@@@{H&‘btboo&k E aReaaw @M@Q Hnramnan Ii@l
ABEORLIOE AAHG ot

1 | Defintions | Load Case | Load tems |Load Ervelopes |

@ Selusign
== QUL Postprocessing| Steel Design | Concrete Design| RAM Connection | Bridge Deq e
ko | .
AU © building(retrofitted) - <Untitled 1> -~ Suppot Digplecemen
| ember Loa
k| 2| £ @ Member Load
m ;" % @ Phusical Member Load .
o Aiea Load i 0
5|1 S -
et [ 1
m e @ Plate Loads ¥
1 E :’,j_ @ Suiface Loads R DkN Wy L/ A
=l @ Solid Loads
A e 22 @ Temperature Loads Fz [0 kN Mz |0 | kMm
lm = @ Seizmic Loads
b T S’t @ Time History
2= @ Wind Load
kﬂf & i @ Snow Load
+ i @ Responge Spectra
==t T Repeat Load
s ]
o | = o @ Frequency
=
= 2t
c| =
=l
sondl (. H ==
- | B
S el =
| i
g
o ‘
= ‘

o Add

Dlsplay plate stresses on the structure
‘ [ Calculator

st @9[° 20 smpm

1 2 Paint -

= 2 Staadpro Exec.., o ?j queries

{7



Creation of UDL
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Creation of Floor Loads
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Creation of Load Combinations
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STAAD.Pro - building(retrofitted)
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Design with proper Design Command
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Typical Design Output File
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