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Abstract- We have reviewed the different-different 

papers like Effective location of shear wall on 

performance of building frame subjected to 

earthquake load and Structural Analysis of a Multi-

Storeyed Building using ETABS for different Plan 

Configurations. In Paper “Effective location of shear 

wall on performance of building frame subjected to 

earthquake load” they have studied four models of 

eight-storey structure is considered, which one of 

model is uncovered casing and different models with 

shear divider area in position-1, position-2, position-3 

in every seismic zone and relating base-shear and 

sidelong uprooting get from the sucker bend utilizing 

Etabs programming. Arrangement of a shear divider 

impacts the seismic execution of the structure with 

reference to quality and horizontal relocation. Shear 

wall in position-3 performs better and the base shear 

increased by 9.82% when compared to the frame 

without shear wall. Shear wall in position-3 performs 

better with reference to lateral displacement and it 

reduces by 26.7% when compared to the frame 

without shear wall. The arrangement of shear divider 

position in a fitting area is worthwhile and the 

structure performs better for a current or another 

structure. In paper "Auxiliary Analysis of a Multi-

Storeyed Building utilizing ETABS for various Plan 

Configurations" they have broke down the multi-

storeyed building mirrored that the story toppling 

minute shifts contrarily with story stature. In addition, 

L-shape, I-shape sort structures give practically 

comparative reaction against the toppling minute. 

Storey drift displacement increased with storey height 

up to 6th storey reaching to maximum value and then 

started decreasing. From dynamic analysis, mode 

shapes are generated and it can be concluded that 

asymmetrical plans undergo more deformation than 

symmetrical plans. Asymmetrical plans should be 

adopted considering into gaps. 

Keywords: Structure Design, ETABS, High Rise 

Buildings, Plan Irregularity, Pushover Analysis, 

Location of shear wall. 

I. INTRODUCTION 

Stability of earth is always disturbed due to internal 

forces which causes vibrations or jerks in the earth's 

crust known as an earthquake. Earthquakes which are 

unpredictable and a devastating natural disaster 

produces low - high waves which vibrate the base of the 

structure in various manners and directions, so that 

lateral force is developed on the structure. 

Oscillation/Vibration (motion which repeats itself after 

an interval of time) in structural systems results due to 

wind, earthquake, height etc. Dynamics is concerned 

with the study of forces and motions which are time 

dependent. When a structure is subjected to dynamic 

load, it starts vibrating resulting in the displacement of 

the structure. Seismic zones IV and V are high force 

quake zones. After the current Bhuj quakes, wave in 

Indonesia, there is a developing enthusiasm for the way 

toward planning structural designing structures fit for 

withstanding dynamic (seismic tremor actuated) loads. 

Shear dividers are Concrete/brick work vertical dividers 

serving both compositionally as segments and 

fundamentally to convey gravity and sidelong stacking. 

Their high in-plane firmness and quality makes them in 

a perfect world suited for supporting tall structures. 

They are usually continuous down to the base to which 

they are rigidly attached to form vertical cantilevers. In 

this paper, study was done on a regular Multi-storey 

building (G+9) with / without shear wall understanding 

parameters like storey drifts, lateral loads, mode shape 

patterns, time period, base shear, and storey deflections. 

Three types of vertical irregularities were modelled. 

Impact of Irregularity was contemplated by making 

openings in shear divider and by shifting the thickness 

of the Shear divider, along the story. 

Regular & Irregular Configuration (As per IS 1893 

(Part 1):2002 

Buildings having simple & regular geometry and 

uniformly distributed mass and stiffness in plan as well 

as elevation, suffer much less damage than buildings 

with irregular configurations. Irregular buildings are of 

two types. 
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1) Plan Irregularities – 

a. Torsion Irregularity 

 

Fig. 1: Torsion Irregularity 

Torsion irregularity exists when the maximum relative 

displacement of the floor calculated including the 

accidental torsion, in the end of the structural cross-

section to an axis is more than 1.10 times the average of 

the relative displacements of the floor of both extreme 

of the structure. The torsion also is induced with the 

positioning of rigid elements of asymmetric way, with 

the positioning of great masses or the combination of 

both. 

b. Re-entrant Corners 

 

Fig. 2:Re-entrant Corners 

Plan configurations of a structure and its lateral force-

resisting system contain re-entrant corners, where both 

projections of the structure beyond a re-entrant corner 

are greater than 15% of the plan dimension of the 

structure in the given direction. 

c. Diaphragm Discontinuity 

 

Fig. 3:Diaphragm Discontinuity 

Diaphragm with abrupt discontinuities or variations in 

stiffness, including those having cut out or open areas 

greater than 50% of the gross enclosed diaphragm area, 

or changes in effective diaphragm stiffness of more 

than 50% from one storey to the next. 

d. Non- parallel Systems 

 

Fig. 4:Non- parallel Systems 

The vertical lateral force-resisting elements are not 

parallel to or symmetric about the major orthogonal 

axes of the lateral forces-resisting system. 

2) Vertical Irregularities –  

a. Stiffness irregularity (soft storey) 

A soft storey is one in which the lateral stiffness is less 

than 70% of that in the storey above or less than 80% of 

the average stiffness of the three storey above. 

 

Fig. 5:Stiffness irregularity (soft storey) 

b. Mass irregularity 
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Mass irregularity shall be considered to exist where the 

effective mass of any storey is more than 150 % of the 

effective mass of an adjacent storey. A roof which is 

lighter than floor below need not be considered. 

 

Fig. 6:Mass irregular 

c. Vertical geometric irregularity 

Vertical geometric irregularity shall be considered to 

exist where horizontal dimension of the lateral force-

resisting system in any storey is more than 130 % of 

that in an adjacent storey, one storey penthouse need 

not to be considered. 

 

Fig. 7:Vertical geometric irregularity 

d. Discontinuity in capacity (Weak storey) 

A weak storey is one in which the storey strength is less 

than 80% of that in the storey above. The storey 

strength is the total strength of all seismic-resisting 

elements shearing the storey shear for the direction 

under consideration. 

 

Fig. 8:Discontinuity in capacity (Weak storey) 

Buildings are designed as per Design based earthquake 

(DBE), but the actual forces acting on the structure is 

far more than that of DBE. So, in higher seismic zones 

Ductility based design approach is preferred as it 

narrows the gap. The primary objective in designing an 

earthquake resistant structure is to ensure ductility to 

withstand the earthquake forces. 

II. LITERATURE REVIEW 

MD Kevadkar et.al in (2013) modeled R.C.C. 

building and analyzed in three Parts I) Model without 

bracing and shear wall II) Model with different shear 

wall system III) Model with Different bracing system. 

The computer aided analysis is done by using E-TABS 

to find out the effective lateral load system during 

earthquake in high seismic areas. The performance of 

the building is evaluated in terms of Lateral 

Displacement, Storey Shear and Storey Drifts, Base 

shear and Demand Capacity (Performance point). It is 

found that the X type of steel bracing system 

significantly contributes to the structural stiffness and 
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reduces the maximum inter story drift, lateral 

displacement and demand capacity (Performance Point) 

of R.C.C building than the shear wall system [2]. 

Y Sanada et.al in (2004) designed a reinforced 

concrete wall-frame building with soft first story as a 

prototype structure for this study. A one-third scaled 

model of the prototype structure was tested on the 

Large-scale Earthquake Simulator, NIED, Japan. The 

testing methods and major findings were reported 

herein. The three-dimensional non-linear dynamic 

analysis of the test structure was conducted using a 

four-node iso-parametric element model, which was 

based on the two-dimensional constitutive law for 

reinforced concrete panel elements, in order to verify its 

reliability. This systematic model could reproduce the 

removal focus, the shear disappointment of shear 

divider and the story yielding in the delicate first story 

of the test structure, which was because of the shear 

softening of shear divider. Additionally, the impacts of 

the shear softening of shear divider on reactions of 

fifteen divider outline structures with various number of 

stories and diverse segment and divider areas, which 

included consistent structures and in addition vertically 

unpredictable ones, were researched through three-

dimensional nonlinear weakling investigation [6]. 

A Mukherjee et.al in (2005) reported the performance 

of reinforced concrete beam-column joints under cyclic 

loading. Joints have been thrown with satisfactory and 

lacking obligation of fortifications at the shaft segment 

joint. FRP sheets and strips have been connected on the 

joints in various arrangements. The columns are 

subjected to an axial force while the beams are 

subjected to a cyclic load with controlled displacement. 

The amplitude of displacement is increased 

monotonically using a dynamic actuator. The hysteretic 

curves of the specimens have been plotted. The energy 

dissipation capacity of various FRP configurations has 

been compared. In addition, the control specimens have 

been reused after testing as damaged specimens that are 

candidates for rehabilitation. The rehabilitationhas been 

carried out using FRP and their performance has been 

compared with that of the undamaged specimens [4]. 

SB Bhavsar et.al in (2013) studied the effects of 

various structural parameters like Beam Size, Column 

Size and Storey Height variation on Frequency and 

Displacement of the industry building which will fill 

the lacunae by serving as guidelines to structural 

engineers and industry people [1]. 

DR Panchal et.al in (2011) studied and comparatively 

analyzed steel concrete composite, steel and R.C.C. is 

considered for G+ 30 storey’s commercial building 

which is situated in earthquake zone IV. Equivalent 

Static Method of Analysis is used. For modeling of 

Composite, Steel and R.C.C structures. ETABS 

software is used and the results are compared; and it is 

found that composite structure is found to be more 

economical [5]. 

R Mohan et.al in (2011) analyzed two multi story 

structures, one of six and other of eleven story and have 

been displayed them utilizing programming bundle 

SAP 2000 12 for quake zone V in India. Six distinct 

sorts of shear dividers with its variety fit as a fiddle are 

considered for concentrate their viability in opposing 

parallel strengths. The paper likewise manages the 

effect of the variety of the building stature on the 

auxiliary reaction of the shear divider. Dynamic 

reactions under noticeable tremor, El-Centro have been 

explored. This paper highlights the precision and 

precision of Time History investigation in comparison 

with the most normally embraced Response Spectrum 

Analysis and Equivalent Static Analysis [3]. 

MR Wakchaure et.al in (2012) studied the effect of 

masonry walls on high rise building. Linear dynamic 

analysis on high rise building with different 

arrangement is carried out. For the analysis G+9 R.C.C. 

framed building is modelled. Earthquake time history is 

applied to the models. The width of strut is ascertained 

by utilizing proportional strut technique. Different 

instances of examination are taken. All examination is 

done by programming ETABS. Base shear, story 

uprooting, story float is computed and looked at for all 

models. The outcomes demonstrate that infill dividers 

diminish relocations, era and expands base shear. So it 

is fundamental to consider the impact of brick work 

infill for the seismic assessment of minute opposing 

fortified solid casing [7]. 

III. EFFECTIVE LOCATION OF SHEAR WALL 

We have studied non-linear analysis of frame for 

various positions of shear wall in a building frame.In 

this present study, the focus is to identify effective 

location of shear wall in multi-storey building. 

Considering model one is bare frame structural system 

and other three models are dual type structural system. 

An earthquake load is applied to a building of eight 

storey is located in zone II, zone III, zone IV and zone 

V as per Code Provision IS1893-2002 [8]. The analysis 

has been carried out using ETABS software. Pushover 

curves have been developed and compared for various 

models. It has been observed that structure with shear 

wall at appropriate location is more significant in caseof 

displacement and base shear. 
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IV. STRUCTURAL ANALYSIS OF A MULTI-
STOREYED BUILDING 

ETABS stands for Extended Three dimensional 

Analysis of Building Systems. ETABS is commonly 

used to analyze: Skyscrapers, parking garages, steel & 

concrete structures, low and high rise buildings, and 

portal framestructures. The case study in this paper 

mainly emphasizes on structural behavior of multi-

storey building for different plan configurations like 

rectangular, C, L and I-shape. Modelling of 15- storey’s 

R.C.C. framed building is done on the ETABS software 

for analysis. Post analysis of the structure, maximum 

shear forces, bending moments, and maximum storey 

displacement are computed and then compared for all 

the analyzed cases. 

V. CONCLUSION 

In this paper we have reviewed various types of RCC 

frame structures. We have studied the different-

different papers like Effective location of shear wall on 

performance of building frame subjected to earthquake 

load and Structural Analysis of a Multi-Storeyed 

Building using ETABS for different Plan 

Configurations. In Paper “Effective location of shear 

wall on performance of building frame subjected to 

earthquake load” they have studied four models of 

eight-storey structureis considered, which one of model 

is bare frame and other models with shear wall location 

in position-1, position-2, position-3 in all seismic zones 

and corresponding base shear and lateral displacement 

derive from the pushover curve using Etabs software. 

Provision of a shear wall influences the seismic 

performance of the structure with reference to strength 

and lateral displacement. Shear wall in position-3 

performs better and the base shear increased by 9.82% 

when compared to the frame without shear wall.Shear 

wall in position-3 performs better with reference to 

lateral displacement and it reduces by 26.7% when 

compared to the frame without shear wall. The 

provision of shear wall position in an appropriate 

location is advantageous and the structure performs 

better for an existing or a new structure. In paper 

“Structural Analysis of a Multi-Storeyed Building using 

ETABS for different Plan Configurations” they have 

analyzed the multi-storeyed building reflected that 

thestorey overturning moment varies inversely with 

storey height. Moreover, L-shape, I-shape type 

buildings give almost similar response against the 

overturning moment. Storey drift displacement 

increased with storey height up to 6th storey reaching to 

maximum value and then started decreasing. From 

dynamic analysis, mode shapes are generated and it can 

be concluded that asymmetrical plans undergo more 

deformation than symmetrical plans. Asymmetrical 

plans should be adopted considering into gaps.  
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