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Abstract- In the present study, analytical investigation of
plane frame and space frame building of (G+7) storey is
situated in seismic Zone V in India , in accordance with IS
1893-2002 (Part-1) various analytical approaches i.e. linear
static and nonlinear static analysis are performed on the
building, to identify the seismic demand and pushover
analysis has been performed to determine the performance
levels and capacity spectrum curve of the considered
buildings, also base shear is compared for the both the
direction i.e. X and Y direction. As the world moves toward
the implementation of Performance Based Engineering
philosophies in seismic design of Civil Engg structure, new
seismic design provision required for Structural Engineers to
perform both linear and nonlinear analysis for the design of
structure. In present work (G+7) storey building models like
bare frame, bare frame with Shear wall, frame with Brick
Masonry Infill and frame with Brick Masonry Infill and Shear
wall has been considered and analysis has been done by using
ETABS. Seismic performance is assessed by pushover analysis
as per ATC 40 guideline for earthquake Zone V in India.

Keywords- Earthquake, Pushover analysis, symmetrical
building ,Performance levels, Capacity, Demand, Performance
point.

I. INTRODUCTION

Pushover analysis has been developed over the past
twenty years and has become the preferred analysis procedure
for design and seismic performance evaluation purposes as the
procedure is relatively simple and considers post elastic
behavior. However, the procedure involves certain
approximations and simplifications that some amount of
variation is always expected to exist in seismic demand
prediction of pushover analysis.

As per the conventional earthquake-resistant design
philosophy, the structures are designed for forces, which are
much less than the expected design earthquake forces. Hence,
when a structure is struck with severe earthquake ground
motion, it undergoes inelastic deformations. Even though the
structure may not collapse but the damages can be beyond
repairs. In reinforced cement concrete (RCC) structures, a
structural system can be made ductile, by providing
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reinforcing steel according to the IS: 13920-1993 code. A
sufficiently ductile structural system undergoes large
deformations in the inelastic region. In order to understand the
complete behavior of structures, pushover analysis of different
Single Degree of Freedom (SDOF) and Multi Degree of
Freedom (MDOF) structures having non-linear characteristics
is required to be performed. The results of pushover analysis,
i.e. non-linear static analysis of these structures will help in
understanding their true behavior. From the results, it can be
predicted, whether the structure will not collapse / partially
collapse or totally collapse by taking RCC building for
analysis.

I1.PARAMETRIC VARIATIONS

The plane and space frame analysis is done by linear
and non-linear analysis methods. After carrying out different
investigations on models the results for various models for
seismic Zone V are tabulated. The observations for each
model are stated as under respective tables and graphs.

111. PROBLEM FORMULATION

A multistoried Reinforced Cement Concrete (G+7)
Storey moment resisting plane and space frame is analyzed
using software ETABS. The dimension of building is length
17.5 m and width is 17.5m. This building is assumed to be
located in zone V.

IV. PARAMETRIC STUDY ON PLANE FRAMES
Types of Models
Model No.1: Bare Frame
Model No.2: Bare Frame with Shear Wall
Model No.3: Frame with Brick Masonry Infill
Model No.4: Frame with Brick Masonry Infill
and Shear Wall

Detailed Features of Plane Frame and Space Frame
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Sr. No. | Data summary for building frame
1 Structural steel TOE. St=al
2. Conerstz M-25
3. hiain Stes]l Reinforcement | Fa300
4. Stirmups and links Fz-41Z
3. Mumbar of storav 2
6. Height of storav 4m
A + -
= Density of concrets RN Fig 1: Plan of (G+7) Storey RCC Building
(Space Frame)
z. Poisson Batio 0.2
9. Damping 0.03
10. Szizmic zons W

Importance Factor

12. Fzsponss Baduction Factor | 3

13. Foundation Medinm Sed
14, Bezam 3izz (mm) 230 x 430
15. Column Size {mm) A0030800
l&. Slab Thicknass 150

Density of Brick Masonre | 20 LN/m’

15. Thickness of Peripharal vwall | 130 mm Fig 2:Plan of (G+7) Storey RCC Building with Dual System
19. Floor Finish load 1.25 EM/m” .
Performance Based Analysis Results for Space Frame
20. Live Load on Slab 4 KN/ m* Pushover Results of Space Frame
V. MODEL GEOMETRY Performance Point | Displacement
(kN in ()
The structure analyzed is an eight -storied, the concrete floors Tvpes of Model
are modelled as rigid. The details of the model are given as: Di Di
PushX | Pushy | °°F | UFP
Number of stories = 8 X ¥
Number of bays along X-direction =5 Bare Frame e | 161925 | 0262 | o327
Number of bays along Y-direction = 1
Storey_helght=4.0 meter_s Bare Frame il Shew | 330108 | om0 [ 0.0 | oe
Bay width along X-direction = 3.5 meters el St B R
Bay width along Y-direction = 3.5 meters -
Frame with Brick 3897.84 | 371005 | 0.182 | 0.206
VI. PARAMETRIC STUDY ON SPACE FRAME Ilasonry Infill
Frame with Brick 9783.32 | 830624 | 0.148 | 0.157
Types of Models Masonry Infll Shear

Model No.1: Bare Frame

Model No.2: Bare Frame with Shear Wall

Model No.3: Frame with Brick Masonry Infill

Model No.4: Frame with Brick Masonry Infill
and Shear Wall
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Fig 3 : Capacity Spectrum for (G+7) Storey Building Models
in X Direction for Different Type of Models
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Fig 4: Capacity Spectrum for (G+7) Storey
Building Models in Y Direction for ~ Different
Types of Models

Fig 5: Plastic Hinges Formed in Frame with Brick Masonry
Infill and Shear wall in X And Direction.
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VII. CONCLUSION

Comparison of linear and nonlinear static analysis for
different parameters is studied and it is observed that base
shear is increasing in case of nonlinear static analysis as
compared to linear analysis

In case of nonlinear static analysis i.e. pushover analysis,
it is performance based analysis and the results obtained
in terms of demand, capacity and plastic hinges give an
insight into the real behavior of structures.

Capacity spectrum curve obtained from performance
based analysis, it is observed that base shear is more and
top displacement is less for model no. four i.e. frame with
brick masonry infill and shear wall and effective time
period is also less.

From analysis it is observed that, the dual system is
effectively resisting the earth- quake forces because
stiffness of such system is more.
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