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ABSTRACT

Pushover analysis is a static, nonlinear procedure using simplified nonlineantechniquesto estimate seismic
structural deformations. It is an incremental static analysis usédito determine“the force-displacement
relationship, or the capacity curve, for a structure or structufal element. The analysis involves applying
horizontal loads, in a prescribed pattern to the structure increfmentally, i.e. pushing the strueture.and plotting the
total applied shear force and associated lateral displacement at eaeh incrément, until the structure or collapse
condition. In technique a computer model of the building“is subjected to. a lateral load/ofi a certain shape (i.e.,
inverted triangular or uniform). The seismic response of RC building frame in terms of various parameters such
as base shear, storey displacement, performance point and the effect of“earthquake forces on multi storey
building frame with the help of pushover-analysis is carried out in this paper. In the present study a building
frame without shear wall and with shear wall is designed as, per Indian standard i.e. IS 456:2000 and IS
1893:2002. The main objective of this study is to check the kindwof performance a building can give when
designed as per Indian Standards anchalso to determine the effect’of providing shear wall to building frame. The
pushover analysis of the building, frametis carried out by using structural analysis and design software SAP
2000.

Keywords: Base Shear, Capacity Curve, Non Linear Static Analysis, Performance Point,

Pushaver Analysis.

I. INTRODUCTION

Pushover analysis is an approximate analysis method in which the structure is subjected to monotonically
increasing lateral farcespwith an invariant height-wise distribution until a target displacement is reached.
Pushover analysis consists of a series of sequential elastic analysis, superimposed to approximate a force-
displacement curve of the overall structure. A two or three dimensional model which includes bilinear or
tri-linear load-deformation diagrams of all lateral force resisting elements is first created and gravity loads are
applied initially. A predefined lateral load pattern which is distributed along the building height is then applied.
The lateral forces are increased until some members yield. The structural model is modified to account for the
reduced stiffness of yielded members and lateral forces are again increased until additional members yield. The
process is continued until a control displacement at the top of building reaches a certain level of
deformation or structure becomes unstable. The roof displacement is plotted with base shear to get the global

capacity curve.Pushover analysis can be performed as force-controlled or displacement-controlled. In force-
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controlled pushover procedure, full load combination is applied as specified, that is, force- controlled procedure
should be used when the load is known (such as gravity loading). Also, in force-controlled pushover procedure
some numerical problems that affect the accuracy of results occur since target displacement may be associated
with a very small positive or even a negative lateral stiffness because of the development of mechanisms and P-
delta effects. Pushover analysis has been the preferred method for seismic performance evaluation of structures
by the major rehabilitation guidelines and codes because it is conceptually and computationally simple. Pushover
analysis allows tracing the sequence of yielding and failure on member and structural level as well as the

progress of overall capacity curve of the structure [1].

Il. CASE STUDY DETAILS

For obtaining performance point a building frame of G+10 floors is considered. It is consisting of two bays in

both the directions. The spacing along X and Y directions is 5.0m and the st .0m. The

frame is located in seismic zone 1ll.

2.1 Design Data

e Live load

e  Floor finish

e  Water proofing
e Earthquake load
e  Type of soil : Type 11, Medium As pe
e  Storey height :3.0m

e Walls

am thick masonry wal

e  Seismic zone

:5.0m
:5.0m
Storey height :3.0m
e No. Of floors :G+10
e Size of column : 600x500mm
e  Size of beam : 300x 600mm
e Slab : 150mm thick

2.3 Plan of Building Frame
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2.4 Elevation of Building Frame without and With Shear Wall

5m

5m

1. CALCULATION OF I BASE SHEAR ,

www.ijates.com

For obtaining the performance ilding frame in terms of base shear the design base shear is

Ta=0.075x
Ta=0.96 sec.

Zone factor, Z = 0.16 for Zone 111 (IS: 1893 Part1:2002, Table 2)
Importance factor, | = 1.0,

Medium soil site and 5% damping

Sa/g =1.36/0.97 = 1.42 (IS: 1893 Part 1: 2002, Figure 2.)

50|Page




International Journal of Advanced Technology in Engineering and Science www.ijates.com
VVolume No.02, Special Issue No. 01, September 2014 ISSN (online): 2348 — 7550
Ductile detailing is assumed for the structure. Hence, Response Reduction Factor (R) is taken equal to 5.0. It may
be noted however, that ductile detailing is mandatory in Zones Ill, IV and V. Hence, horizontal seismic
coefficient is calculated as

Ah = (2/2) x (IIR) x (Sa/g) (IS: 1893 Part 1: 2002, clause 6.4.2)
Ah = (0.16/2) x (1.0/5) x1.42 = 0.022

The design Base shear,

VB = Ah x Wi (IS: 1893 (Part 1): 2002, clause 7.7.1)

VB = 0.022x 25630.55 = 563.87 kN
In similar manner the designed base shear is calculated in case of building fram
to be 516.58 kN

ar wall and is found

IV. RESULTS

gravity, push X ( i.e. loads are applied in X di
various load combinations are also used for thi
curves are obtained to get the performanc
40 capacity spectrum method. The base s
shear at performance point is (1549.773 kN) as shown in fi fig. 2 in case of building frame without shear
d to be (1200.846 kN ) for PUSH X and

. 4. The effect of providing shear wall on other

e with shear wall the base shear
(1200.846 kN) for PUSH Y loa hown in fig. 3 and fi

parameters such as Storey displa

wall. In case of building fra

Drifts is shown in fig. 5.
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Fig. 1: Performance point of building frame Fig. 2: Performance point of building frame
without shear wall for PUSH X without shear wall for PUSH Y
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Fig. 3: Performance point of building frame
with shear wall for PUSH X

V. COMPARISON OF BUILDING PERFORMANCE

Frame with shear wall

Parameter
X %
1549.773 kN 1200.846 kN 1200.846 kN

Displacement
performance point 0.267 m 0.267 m 0.210 m 0.210m
Storey displacement 048 m 0.48 m 0.46'm 0.0032 m
Storey drift 0.06 m 0.06 m 0.05m 0.003m
Spectral acceleration 0.154 m/s? 0.154 m/s? 0.141 m/s? 0.141 m/s?
Spectral displacement

0.222 m 0.222 m 0.223m 0.223m
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Fig. 5 Variation in Building Performances in Both Ortho
Due to Provision of Shear Wall

CONCLUSION

From the analysis results it can be seen that the base shea inti building frame
with shear wall is reduced up to 20% as co i frame without shear
wall.[Table 1]

After comparing the building param i ion of about 4.16% in storey

1S:456:2000 Plain and Reinforced code of practice, 1S: 875 Code of practice for design loads,
1S:1893(Part-1):2002 Criteria for earth quake resistant design of structure, 1S:13920:1993 Ductile detailing

of RCC structure subjected to earth quake force.
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