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Abstract- Earthquakes are the most unpredictable and déwasts all natural disasters, which are very difllt to save over engineerin
properties and life, against it. Hence in ordeoyercome these issues we need to identify the sejsenformance of the buildinghear wall
is the most commonly used lateral load resistingigh rise building. Shear wall is used to resisgé horizontal load and support gravi
load. It is very necessary to determine effectefficient and ideal location of shear wall.

In this paper, study of G+9 storeys building in @dh are analysed by using SAP2000 by changing vansition of shear wall. Pushowv
analysis has been the preferred method for seipiformance evaluation due to its simplicity. Thaimaim of this study is that th

performance of the RC building is evaluated by gisiarious parameter and guidelines from as peBE3 Ipart-1):2000.

Index Terms- Pushover analysis, Performance point, and Diffepesition of shear wall.

1. INTRODUCTION

2) To study the Performance of the building witleah
wall provided at different locations.
3) To study the effect of providing shear walls R

Earthquakes are the most destructive and life damgag framed building, using pushover analysis.

phenomenon of all the times. Earthquakes are catised

to the large release of strain energy by the mowtroé
faults, which causes shaking of ground. About 6G%he
land area of our country is susceptible to damatgngls
of seismic hazard. We can't avoid future earthqaakeit
safe building construction practices can certair@guce
the extent of damage and loss. To evaluate themeahce

4) Determination of performance point of buildings.

2. PUSHOVER METHODOLOGY

2.1 Pushover Analysis
Nonlinear static analysis, or pushover analysiss ha
been developed over the past twenty years anddusiie

of framed building under future expected earthqeakethe preferred analysis procedure for design andmsei
Shear wall system is one of the most commonly usgmbrformance evaluation purposes as the procedure is

lateral load resisting system. Shear wall are Wguakd in
tall building to avoid collapse of buildings. Sheeall may
become imperative from the point of view of econcamgl
control of lateral deflection. By providing sheaalivthe
structure become safe and durable and also mdyke stee
function of shear wall is to increase rigidity fafnd and
seismic load resistance. When shear wall are sifuat
advantageous positions in the building they camfan
efficient lateral force resisting system.

Reinforced concrete (RC) buildings often hav

vertical plate-like RC walls called Shear Wallsaiddition
to slabs, beams and columns.[4] These walls gdpestalrt

at foundation level and are continuous throughdw t

building height. Their thickness can be as low &8mm,

or as high as 400mm in high rise buildings. Th

overwhelming success of buildings with shear wafls
resisting strong earthquakes is summarized in thateg
“We cannot afford to build concrete buildings meamt
resist severe earthquakes without shear wallsSaés by
Mark Fintel, a noted consulting engineer in USA. [9

1.1 Objectives of Study
The objectives of the study are as follows:

1) To study the Optimum location of shear wall Ingyvi
uniform thickness throughout the building.

fotal applied

relatively simple procedure. Pushover Analysis aptuill
allow engineers to perform pushover analysis as-pA

356 and ATC-40. Pushover analysis is a static, ineat
procedure using simplified nonlinear technique stineate
seismic structural deformations. It is an increraéstatic
analysis used to determine the force-displacement
relationship, or the capacity curve, for a struetuwr
structural element. The analysis involves applying
horizontal loads, in a prescribed pattern, to ttracture
incrementally, i.e. pushing the structure and pigttthe
shear force and associated lateral
displacement at each increment, until the structore
collapse condition. Pushover analysis can provide a
significant insight into the weak links in seismic

gerformance of a structure.

The performance criteria for pushover analysie
generally established as the desired state of tlildiigy
given a roof-top displacement. Static Nonlinear Kxsis
technique, also known as sequential yield analysis,
simply “pushover” analysis has gained significant
popularity during the past few years. Proper apfitic
can provide valuable insights into the expected
performance of structural systems and components.
Pushover analysis can be performed as either force-
controlled or displacement controlled depending the
physical nature of the load and the behaviour ewgec
from the structure. Force-controlled option is usafhen

83



International Journal of Research in Advent Tecbggl(IJRAT) (E-ISSN: 2321-9637)
Special Issue
National Conference “CONVERGENCE 2016”,"987" April 2016

the load is known (such as gravity loading) and th€alifornia Safety Commission. Although the procesiur
structure is expected to be able to support thal.loarecommended in this document are for concrete ingitq
Displacement controlled procedure should be usednwhthey are applicable to most building types.

the magnitude of the applied load is not knowndwaace,
or where the structure can be expected to losagttreor
become unstable. Many methods were presented iy ap
the nonlinear static pushover (NSP) to structures.

The overall capacity of a structure dependstite
trength and deformation capacities of the indialdu
omponents of the structure. The building perforoean
level can be determined by target displacementgusie

These methods can be listed as: (1) Capacity Spectr capacity spectrum method (ATC 40). The -capacity
Method (CSM) (ATC), (2) Displacement Coefficientspectrum method allows for a graphical comparison
Method (DCM) (FEMA-356), (3) Modal Pushoverbetween the structure capacity and the seismic déma
Analysis (MPA). [13] The pushover curve represents the lateral resisapgcity

and the response spectrum curve represents thmiceis
demand. Ground motion during an earthquake produces

2.2 Non-linear Plastic Hinge complex horizontal displacement patterns which mary

- . with time. Tracking this motion at every time stép
The building has to be modeled to carry out no@line yetermine  structural design requirements is judge

static pushover analysis. This requires the devedon of impractical. For a given structure and a groundiompthe

the force - deformation curve for the critical sees of displacement demands are estimate of the maximum
beams, columns. The ATC-40 and FEMA-273 documeng;xpected response of the building during the ground

have develc_)ped modeling procedures, acceptan_cmiarit motion. Demand curve is a representation of the
and analysis procedures for pushover analysis. eTheéarthquake ground motion. It is given by spectral

documents define force-deformation criteria for gas ; : ;
acceleration (Sa) Vs Time period (T).[10
used in pushover analysis. As shown in Figure five, lon (Sa) ime period (T).[10]

points labeled A, B, C, D, and E are used to defire The capacity spectrum method, which is givefigure
force deflection behavior of the hinge and threéngso 2, is started by producing force-displacement cutht
labeled 10, LS and CP are used to define the aanept consider inelastic condition. The result is theotteld to
criteria for the hinge. (10, LS and CP stand formediate ADRS (Acceleration Displacement Response Spectrum).
Occupancy, Life Safety and Collapse PreventioPemand is also converted into ADRS format so that
respectively.) The values assigned to each oktpeints ~capacity curve and demand curve are in the sanmeafor
vary depending on the type of member as well asymarfhe performance point is obtained by superimposing
other parameters defined in the ATC-40 and FEMA-27demand spectrum on capacity curve into spectral
documents. coordinate or ADRS format.

The capacity spectrum method has been bailt i

SAP2000 program. According to ATC 40, the capacity
spectrum method are shown in fig 2 and performance
levels of buildings are as shown in Table 1[6]

:8 Pu urve
5 et
; f/ Spectrum Curve Finol Result
A > [ (:'3 :e._-f:rmance
/ e 4= | Poin
Fig.1 Force-Deformation Relationship 9 S r)C‘ ;,> ;/’,_.
ii) Paint B represents yielding of the element. S [ P— RNy i
iif) The ordinate at C corresponds to nominal sitbn N\ b . ‘
and abscissa at C corresponds to the deformatianiah \ W -
significant strength degradation begins. -
iv) The drop from C to D represents the initialldeé

of the element and resistance to lateral loads rfobypoint
C is usually unreliable.

v) The residual resistance from D to E allows ttaerfe
elements to sustain gravity loads.

Fig. 2 Capacity Spectrum Method

3. CAPACITY SPECTRUM METHOD

Seismic Evaluation and Retrofit of Concrete Buigin
commonly referred to as ATC-40 was developed by the
Applied Technology Council (ATC) with funding frothe
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Level Description

Operational | Very light damage, no
permanent drift, structure
retains original strength and

stiffness, all system are norm

1

Immediate
Occupancy

Light damage, no permanent
drift, structure retains original
strength and stiffness, elevatd
can be restarted, fire protectid
operable

=

n

Life Safety Moderate damage, some
permanent drift, some residus
strength and stiffness left in a
stories, damage to partition,
building may be beyond

economical repair

Collapse
Prevention

Severe damage, large
displacement, little residual
stiffness and strength but
loading bearing column and
wall function, building is near
collapse

Table 1 performance Levels of Building

4. DESCRIPTION OF RC BUILDING

For the analysis and Design work, Use high riséding
G+ 9 stories are made to know the realistic behavad
building during earthquake. The length of the huidis
24m and width is 16m with each 3.0m floor heightl an
also 3.0m ground floor height. The total heighbafiding
is 30m, so only static method is use to design Ri@&2
building. The building considering in the seismjcitone

S | Paramet | (hlues | S | Paramete | Val
. ers ) rs ues
N N
Earthqua| As per Floor 1K
ke Load | IS- finish load | N/m
1893 2
(part-1)

2 | Live 1.5 5 | Water 2K
load on | KN/m? proofing | N/m
terrace load 2

3 | Live 3KN/m | 6 | Terrace 1K
load at | 2 finish load | N/m
typical 2
floor

5. DIFFERENT LOCATION OF SHEAR WALL
IN RC BUILDING

Here six different location of shear wall is prositin
the RC frame structure building and plan are shamvn
below figure.

]

‘V'. The soil is considered as medium Il types. Th
columns are assumed to be fixed at the ground.ldVed
section for column and beam uses 300mm 600mm 3
300mm 450mm and the shear wall thickness is 300n
use. Slab thickness is 125mm, Z is 0.36, importdacer
is 1 and fixed support is use. Type-Il medium sailper
IS 1893 and R is % (SMRF) use. The lateral loaddaoin
both X and Y direction. The lateral load is increagith

Fig. Model-lll Shear wall at middle core

height of building.

Table 2 Load Details of Building
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Fig. Model-1V Shear wall at outer side opposite

corne
—-— —-— — -— L]

Fig. Model-V Shear wall at outer side opposite

corner
L] [
[} - - []
[} [

Fig. Model-VII Shear wall at mid span

6. PERFORMANCE POINT GRAPH

The buildings are pushed to a displacement of 4¥%eigfht

of the building to reach collapse point as per AZC
(Applied Technology Council). Tabulate the nonlinea
results in order to obtain the inelastic behavid\ter the
analysis of the different model the graph shows the
performance point of the structure in both diract and

Y.
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7. RESULTS 2000
7.1. Resultsof é\ob
Capacity
Demand Curve

The results of pushover analysis can be obtaindldein 7.3 Displacement Value at performance point.
form of performance point of the building. Therefpthe

performance point of different type of models ibukated
below. Table 1 shows the performance point of chiffé 0%%2
type of shear models. 008 -
75 -
The shear wall models have been analyzed and 0'090% 1
tabulated similar to that of shear wall buildingcmmpare 0.065
the results of considered parameters, such as diees, 0%22 i o
lateral displacement i.e. Performance point ofchi. 0.05 - H X-Direction
Type PERFORMANCE POINT (V, D) 0-0033 ] ® Y-Direction
of — —— 0.035 -
Struct X-Direction Y-Direction 0.03 1H N MWK .
ure | Base | Displacem| Base sheaf Displa TR Rax
shear ent cemen S22 2
(KN) t (m) 222828
(KN) (m) Al
Model | 9685. | 0.082 9228.555| 0.081
| 561 8. CONCLUSION
Model | 9979. | 0.066 9370.737| 0.074
-ll 716 The present work focuses on study of seismic pexdioce
Model | 14586 | 0.036 14386.548 0.044 evaluation of RC buildings by using pushover arialys
i 270 ’ ' ' which is located in seismic zone-V. The pushovexysis
' is very good approach to assess the adequacytnfciuse
Model | 8742. | 0.059 8301.518 0.058 to seismic loading. The analysis outputs were nated
terms Performance Point of the buildings which s a
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estimate of the actual displacement and base siicthe
building. The following are the conclusions are vadna
from the present investigation, which are as foiow

1) In medium high rise buildings provision of sheall is
found to be effective in enhancing the overall migs
capacity of the structure. The results obtaineteims of
base shear and displacement which show capacitiieof
building and gave the real behaviour of structures.

2) Performance point of shear wall model-lll is mdihan
the other type of models, if the performance p@&nnore
for a building, then behaviour such type of builginare
good than the other type of models.

3) It is observed that base shear is minimum fodehd

and maximum for model-lll building and the lateral

displacement is minimun for model-Ill and maximuor f
model-I.

4) The observation of results will gives that Sheall
Model-lll is effective and greater in resisting theismic
force capacity than the other type of models.

5) Shear walls are definitely good mechanism foerkd
loads mitigation, but the placement of shear wslfisuld

be made judiciously. In the present case, the m&del

(shear walls at core) is seen to perform bettaflinases.

REFERENCES
[1] Md Ibrahim Khaleel, Prof. Dr. Lingaraj Shastri, Pro

Lokesh. G, [Ibrahim Khaleel*, 4(12): December,
2015] ISSN: 2277-9655 (I120R), Publication Impact

Factor: 3.785 http: // www.ijesrt.com © Internatédn
Journal of Engineering Sciences
Technology ([744-756] IJESRT “A STUDY ON
INFLUENCE OF MASONRY INFILLS AND
SHEAR WALL ON THE SEISMIC
PERFORMANCE OF R.C FRAMED BUILDING”

[2] Mr.K.LovaRaju, Dr.K.V.G.D.Balaji, International

] Varsha R. Harne,

& Research Different

(3]

(4]

Advanced Research Journal in Science, Engineering
and Technology Vol. 2, Issue 1, January 2015 ISSN
(Online) 2393-8021 ISSN (Print) 2394-1588
Copyright to IARJSET, DOI

[5] M R Suresh, Ananth Shayana Yadav S, IJRET:

International Journal of Research in Engineerind an
Technology elSSN: 2319-1163 | pISSN: 2321-7308
Volume: 04 Issue: 06 | June-2015, Available @
http://www.ijret.org Page 184-190 “THE OPTIMUM
LOCATION OF SHEAR WALL IN HIGH RISE R.C
BULIDINGS UNDER LATERAL LOADING”

R. A. Hakim, M. S. Alama, S. A. Ashour, Engineering
Technology & Applied Science Research Vol.4, No.3,
2014, Page 631-635 www.etasr.com “Seismic
Assessment of an RC Building Using Pushover
Analysis”

P. S. Kumbhare, A. C. Saoji, International Joumifal
Engineering Research and Applications (IJERA)
ISSN: 2248-9622 www.ijera.com Vol. 2, Issue 5,
September- October 2012, pp.1072-1076
“Effectiveness of Changing Reinforced Concrete
Shear Wall Location on Multi-storeyed Building”

Suchita Hirde and Ganga Tepugade, International
Journal of Current Engineering and Technology E-
ISSN 2277 — 4106, P-ISSN 2347 — 5161, page 2019-
2023 Vol.4, No.3 (June 2014) All Rights Reserved
©2014 INPRESSCO®, Available at
http://inpressco.com/categoryl/ijcet “Seismic
Performance of Multistorey Building with Soft Stgre

at Different Level with RC Shear Wall”

International Journal of Civil
Engineering Research. ISSN 2278-3652 Volume 5,
Number 4 (2014), pp. 391-400 © Research India
Publications  http://www.ripublication.com/ijcer.htm

“Comparative Study of Strength of RC Shear Wall at
Location on Multi-storied Residential

Building”

[10]Lakshmi K.O., Prof. Jayasree Ramanujan, Mrs. Bindu

Sunil, Dr. Laju Kottallil, Prof. Mercy Joseph Powet
ISOI Journal of Engineering and Computer science
Volume 1 Issue 1; Page No. 07-17 Page7 “Effect of
shear wall location in buildings subjected to sétsm
loads”

10.17148/IARJSET.2015.2105 Page 33 “EffeCtiVéll]G'S Hiremath, Md Saddam Hussain, International

location of shear wall on performance of building

frame subjected to earthquake load”

Shaik Kamal Mohammed Azam, Vinod Hosur,

International Journal of Scientific & Engineering

Research Volume 4, Issue 1, January-2013 ISSN
2229-5518 IJSER © 2013 http://www.ijser.org Pag
01-06 “Seismic  Performance Evaluation o
Multistoried RC framed buildings with Shear wall”

Anshul Sud, Raghav Singh Shekhawat, Poonam
Dhiman, International Journal of Engineering

Research and Applications (IJERA) ISSN: 2248-9622
National Conference on Advances in Engineering and
Technology (AET- 29th March 2014) Page 35-38,

“Best Placement of Shear Walls In an RCC Space
Frame Based on Seismic Response”

Journal of Science and Research (IJSR) ISSN
(Online): 2319-7064 Impact Factor (2012): 3.358
“Effect of Change in Shear Wall Location with
Uniform and Varying Thickness in High Rise
Building”

ElZ]Manohar K, Dr. Jagadish Kori G, International

Journal of Emerging Trends in Engineering and
Development Issue 4, Vol.4(June-July2014) ISSN
2249-6149 Available online on
http://www.rspublication.com/ijeted_index.htm
rspublicationhouse@gmail.com Page 237
“ANALYSIS ON SEISMIC PERFORMANCE OF
HIGH RISE BUILDING BY CHANGING THE
LOCATION OF SHEAR WALL FOR DIFFERENT
SOIL CONDITION”

88



International Journal of Research in Advent Tecbggl(IJRAT) (E-ISSN: 2321-9637)
Special Issue
National Conference “CONVERGENCE 2016”,"987" April 2016

IS 1893 Part 1 (2002),"Indian Standard Criteria for
Earthquake Resistant Design of Structures”, Bure&u
Indian Standards.

[13]1S: 800 (2007), General Construction in Steel —e&od
of Practice, Bureau of Indian Standards.

[14]1S:456:2000 Plain and Reinforced code of practice.

[15]1S:13920:1993 Ductile detailing of RCC structure
subjected to earth quake force.

89



