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Abstract-Masonry infill is generally considered as non stuual element. Structures with brick work infill Wan RC
buildings generally increase stiffness and strenfithe frame structure. The infills are normalbyt sonsidered in the
design of buildings as they are designed as baraefs. This study investigates the effect of masaorfily wall to
check non linear behavior of RC frame building. Eas purpose, Three RC frame buildings of G+20 regular
building and buildings with vertical irregularityrea considered (with bottom story considering ag stdry/open
story). For modeling masonry infill wall the equieat diagonal strut approach is adopted. Displaceémits base
shear curves (pushover curves) are obtained fostiiuetures using ETABS Nonlinear version 2016vgafe. To
obtain pushover curves, Non linear analysis is@dmwut and results are presented in comparisdnheite frame and
with infill wall frame with soft story or open strFrom the pushover curves, story displacementsy-story drift,
base shear are determined.
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1. INTRODUCTION
1.1 General

asonry infill in RC framed building cause severfieets under lateral loadings. Short-column effesttft-storey effect,

displacement and tensional effect and collapse tdueHence, IS codes for seismic loads tend toodisge such
constructions in differential seismic regions. Heee in several moderate earthquakes, such buddiye shown excellent
performance even though many such buildings wetalesigned and detailed for earthquake forces. seen that the masonry
infills contribute significant lateral stiffnessastrength.

The main advantage of pushover analysis is it mékesomputation time lower. The use of pushovetyais of the structure
for considering the effect of infill's on the R€afme have been studied broadly in previous studigslimited work is done on
the study of effect of infill's on regular and igrdar structures. From the literature review ifaand that the use of pushover
analysis on the regular and irregular RC infillnfies is appropriate and for modeling and analysth@fame software have been
used.

12 Effect of masonry infill on RC structure

At this time it is crucial to study the quake effe€ the structure with infill walls in earthquakegineering. RC outline structures
with infill wall have been generally built for conartial, mechanical and multi story private useapheaval districts. infill wall
regularly comprises of blocks built amongst sediai a solid casing. Infill wall for the most pambt considered in the
configuration procedure and the quality based oefin the code consider infill wall as regardedtagctural segments. By large
examination of the RC encircled structures it isepted that thesee infill wall won't avoid any ghk load thus its significance
in the analysis of the structures is neglected.enmwer the non availability of easy and analytitaldels of masonry infill has
become another interference for its applicatiotheanalysis.
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In accuracy the presence of infill wall undoubtedtvance the rigidity and strength of the RC buidiln anycase, providing
infill wall significantly affects the reaction of solid casing building, expanding basic quality d@ddness. Very much fined
infill's can expand the general execution, quastgelong resistance and vitality scattering ofgtracture. The seisn vibration
power dispersion is reliant on the firmness andsnwdishe working along the tallness. The auxilieoynmitment oiinfill divider
results into stiffer structure in this manner lessg the story floats or parallel uprooting at grddevel. This enhanc execution
makes the basic outline more reasonable to consifiédividers as an auxiliary component in thiéoration safe configuration
of structures. Researchers have proved that usjuigaent strut and model shown ideal behavior akomry infill.

2. OBJECTIVES

e Comparative study of regular and irregular RC stmes with infill considering parameters suctstory displacements,
inter-story Drift, base shears and plastic hil

e The frame is analyzed using ETABS software up @ftilure and the load deformation curves i.e. push curve ar
plotted.

» To explore the effects of a different configurationlti story RC frame Building (G+20) with and without ilhfivalls by
pushover analysis, using ETABS 2016 Finite elenseftware. The response parameters such as stqriachsnents
inter-story Drift , base shears and plastic hinge locatiare compared theby assessing the Effect of infill walls on t
performance of structure.

* In the present study, modeling and designing ofRG&C frame with and without infill walls under theads will be
analyzed using ETABS software and the results $aimdd have be compared. The frame is analyzed using ET/
software up to the failure and the load deformatiorves .e. pushover curve are plott

» Design of RC framed building as per IS Codal priavis, regular, irregular in plan and analysis @& $ame, supporre
fixed at the foundation level.

» Presence of openings istrconsidered in the infill wal.

3. METHODOLOGY
31 pushover analysis and its requirements

Pushover analysis generally adopted to carry « as nonlinear static analysis, which is carried urgdep by step increasir
laterd loads. Graphs are obtained for base shear vdadisment and structures strength and failure pattere compare. In
structural elements like beams, columns ypoint; crushing and even fractures canidentified. And also graph of base sh
Vs inter story drift is obtained. Building experteninertial forces, which subjected to Seisrforces, are represented by
gradually increase lateral foicg@atterns in pusiver analysis Many structural elements might yield one aftex tdther due t
increasing in lateral loads. Due this at each step, a decrease in the stif and strengthwill be experienced by the structu
Base shear versus displacement graphsktained by non linear static analysis.
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Structural Model

Fig: 3.1 pushover curve

32 Software requirements

There are various soft wares depending on compuotgigurations to carryout pushover analysis they
. SAP2000

. ETABS
. STAAD Pro
. ANSYS etc...
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3.3 Details of model
Intensities of load, material properties, dimensiofithe structural members of various parametersansidered in th
modeling of regular and irregulahape structure

6 6

[ =) =) =5 =1

Fig: 3.3 Plan view of model

3.4 models

Lo

Fig: 3.4(a) model 1 bare.  Fig: 3.%¢bode 2 infill frame with Fig:3.4(c) model Bare Fig:3.4(d) model 4 infill frame
frame. softy story. frame. with soft story.

G+20 (24m*16m) plan. Story height 3.5seismic zone 11 (Otherfactors according to code 1893:2C.

35 Materials details

M25 & M20 concrete. Fe500 Steel.

Density of concrete-25 KN/mE= 27386*1°KN/m?.poison’s ratio=0.2. densityf block masonry= 20KN/?.
Column (600mm*600mm). Beam (300mm*600mm). Slab=a&#0. Wall thickness =200 mi

3.6 load intensities
« Live load- 3KN/nf. Floor finish1.5 KN/n? (0.75KN/nf on roof). Roof live load = 1.BN/M2.
«  Wall load on members(h*t*)*20 =12 KN/nt.

37 Calculation of diagonal strut width (according to FEMA 356)
me

i |
Qt% Using IS code 1905. And FEMA 3
F L E N a=0.175%* heo) O™ Finfevnnnen equ 3.7(a)
w A =[Emctin*SIN2DI4Ee* cohind].....equ 3.7(b)
7
—_ N = 1.3225*%16
N
== Width of diagonal strut (a) = 1.54
-l_T:

Fig: 3.7modelingof masonry infill wall as diagonal sti.
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4 RESULTSAND DISCUSSION

The pushover analysis is performed for all four sledvith bare and infill frames. Infill frarrbuildings are modele with soft
story i.e. with open story at the bottom. Variousves for different parameters like story displaeaminter story drifand base

shear are obtained after comparison of models. gushover curves i.e. the graph of base shear véogusdisflacement is
obtained for the each case.

41 displacement comparison of model 1 and model 2
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4.2 displacement comparison of model 3 & model 4
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4.3 drift comparison of model 1 & model 2
drift drift
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id% 4.3.1 Drift due to PUX Fig: 4.3.2 drif due to PU
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Fig: 4.4.1 ddiue to PU> Figd4 driftdue to PU>
45 base shear comparison of model 1 & model 2
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Fig: 4.5.1 base shelae to PUX Fig: 4.hase sheadue to PU®
4.6 base shear comparison of model 3 & model 4
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Fig: 4.6.1 base shelare to PU> Fig: £thase shear dueto P
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5 SUMMARY AND CONCLUSION

* By comparing above results from graphs of model31& 4. There is difference in structural stiffnedsift and base
shear due to bare and infill frames.

e We can

observe that there is increase in driftdisplacement values in model 2 & model 4 due presen soft story at

the bottom level compared to other higher levels.

e There is increase in base shear values in inéithie models compared to bare frames models.

e Compare to bare frames with infill frame models apperior or we can conclude the performance dff inhme is
improved due to presence of infill which providedfisient stiffness against lateral loads.
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