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Abstract:

The present study reports the effect of earthquake on high rise building in different position of shear wall using
Staad Pro to work out effective, economical and ideal location of shear walls. G+7 high rise building in zone 1V
for Delhi is considered for the present study. Analysis of the building is conferred with some preliminary
investigations, analyzed by varied position of shear wall by considering five models as without shear wall
building, shear wall along periphery, shear wall at corner, shear wall in middle and shear wall at corner in
different position. Maximum shear wall moments and maximum deflections are calculated and analyzed for all
considered cases. M30 grade of concrete is used with Fe415 steel is used for the present study. The design and
analysis are complete using the software package STAAD Pro.
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I. INTRODUCTION

Earthquake is one of the most destructive natural hazards in more damages in manmade structures. The stability
and stiffness of any structure is the major issue of concern in any high rise buildings. Shear walls are structural members
which resist lateral forces predominant on moment resisting frame. Shear walls are most preferred structural walls for
earthgquake resistance. This research is related to comparison of shear wall type structure with moment resisting type of
building. The present study includes five types of models with G+7 storey building, moment resisting frame i.e. model
1, shear wall along periphery i.e. model 2, shear wall at corner i.e. model 3, shear wall in middle i.e. model 4, shear wall
at corner in different position i.e. model 5. Models of the four structures with same loading be create on STADD Pro
and be present analyzed and further they will be compared for their suitability and loads be applied as per the IS
specifications. The analysis will be conducted as per the specifications of IS standards IS 1893, IS 875, IS 456.

Shear wall is a structural member positioned at different places in a building from foundation level to top
parapet level, used to resist lateral forces i.e. parallel to the plane of the wall. When lateral displacement is large in a
building with moment frames only, structural walls, often commonly called shear walls, can be introduced to help
reduce overall displacement of buildings, because these vertical plate-like structural elements have large in-plane
stiffness and strength. There are different materials by which shear wall can be constructed but reinforced concrete (RC)
buildings often have vertical plate-like Reinforced concrete walls (Figure 1) in addition to slabs, beams and columns.
Their thickness can be as low as 150mm, or as high as 400mm in high rise buildings. Shear walls are usually provided
along both length and width of buildings.

1.1 BASIS FOR SELECTION OF PROJECT TOPIC

The earthquake in general has had a long history of deadly devastation in the past. Every year all over the
world number of earthquakes strikes the earth with low and high intensities.

Delhi is vulnerable to earthquakes, for this present study assigning zone 1V for moderate seismic intensity as
stated in table 2 of 1S 1893 — 2002 (Part 1).
Because at least three to four earthquakes occur in lyear in Delhi.
Richter scale recorded 2.7 magnitude.
Currently earthquake in Delhi NCR for date 02/02/2019 recorded on Richter Scale is 5.34 magnitude.

1.2 NEED OF EARTHQUAKE ON SHEAR WALL IN HIGH RISE BUILDING

1. Shear walls are especially important in high-rise buildings subject to lateral force, wind force, seismic forces,
shear force, bending moment, base shear.
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2. Generally, shear walls are either plane in section, while core walls consist of channel sections.
3. They also provide adequate strength and stiffness to control lateral displacements.

1.3 REQUIREMENT OF EARTHQUAKE ON SHEAR WALL IN HIGH RISE
BUILDING

=

Shear wall is a Structural member used to resist lateral force i.e. parallel to plane of the wall.
2. Shear walls provide large strength and stiffness to buildings in the direction of their orientation, which
significantly reduces lateral sway of the building and thereby reduces damage to structure and its contents.

3. Since shear walls carry large horizontal earthquake forces, the overturning effects on them are large.
4.  These walls generally start at foundation level and are continuous throughout the building height.
5. Their thickness can be as low as 150mm, or as high as 400mm in high rise buildings.

Figure 1: - 3D Views of Shear Walls in the Building

1.4 DIFFERENT PLACEMENT OF SHEAR WALL
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Fig.5 shear wall at corner

Il. LITERATURE REVIEW

!Prasad Ramesh Vaidya Building was modelled by using finite element software SAP 2000. Beams and
columns were modelled as two nodded beam elements with six degree of freedom at each node. Slab and shear
wall were modeled by using shell element. Walls were modelled by equivalent strut approach. The thickness of
strut was same as thickness of brick infill wall and only width of the strut was derived. Four models for the building
were prepared. Model one was of frame type structural system and other three models were of shear wall frame
interaction system. Total four shear walls were provided two on sloping side and other two on other side of the
building. In model 11 all the four walls were provided towards the shorter columns of the building on corner, i.e.
two on sloping side and two on other side. In model 111 all the four walls were provided towards the longer columns
of the building. In model IV shear walls were arranged symmetrically in plan. Response spectrum analysis was
carried out on the models as per IS 1893 (Part 1): 2002.

2Tarun shrivastava, Prof. Anubhav Rai They have conducted the study on effectiveness of shear wall frame
structure subjected to wind loading in multi-storey building. Different cases were prepared with different
configuration of shear wall. Frames of 8 storey R.C.C. structure in medium soil with a ground plan of 20m x 18m
and height of the structure is 25.6m. Assuming wind pressure of 1.5 kN/m2 and special moment resisting frame,
analysis was carried out with shear wall at different location for regular shape building. Various parameters such
as lateral deformation, storey drift index, maximum bending moment and shear force were calculated. Result
showed that model 3 with core shear wall case is most suitable as moment percentage of moment and shear force
resisted by shear wall in this case is 93.2% and 98% which was much greater than other cases. Also model 3 is
stiffer against lateral loads. Study concluded that effectiveness of shear wall was not helping too much in reducing
the base shear but providing more lateral stiffness and taking maximum share of the moment.

3M. Pavani, G. Nagesh Kumar, Dr. Sandeep Pingale This paper mainly focuses on analysis and design
optimization of shear wall arranged in such a way to resist the lateral forces in zone-11l in case of 45 storey high
rise building. The optimization technique was implemented for no. of times to estimate the strength of structure
which can resist the forces coming on the structure. Considering the stability of building the analysis was made
for two cases, in case | the dimensions of shear wall is kept same throughout the building and in case Il dimensions
of shear wall are increased on the basis of results obtained from case I. From the analysis it has been concluded
that the stiffness as well as torsional irregularities of building depends upon the sudden change in plan of building
above 4th floor level in case of small horizontal forces such as seismic force strikes the building structure.
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*Ehsan Salimi Firoozabad, Dr. K. Rama Mohan Rao Determined the shear wall configuration on seismic
act of building. The top storey displacements for different configurations were obtained using SAP 2000. From
the study it was observed that the top storey drift can be reduced by changing the location of shear wall and it was
suggested that the quantity of shear wall could not affect the seismic behavior of buildings. Different place of shear
walls can reduce the top story drift at least twice, which means the drift of building is reduced 100 percent from
highest value to lowest one. The quantity of shear walls cannot guarantee the seismic behavior of buildings, which
means, if you provide more shear walls.

°Shaik Kamal Mohammed Azam, Vinod Hosur They have conducted the study on seismic performance
evaluation of multistoried RC framed building with shear wall. The elastic as well as in-elastic analysis were
carried out for the evaluation of seismic performance on 6, 12, 24 and 36 storied moment resisting RC framed
building using ETAB software. Eight models were prepared for each type of storey with plan area of 30m x 20m
and height of 3m. Approximate method was used for lateral static and dynamic analysis of wall frame based on
the continuum approach and one-dimensional finite element method. Structure was analyzed for various load
combination as per IS 1893 (Part 1): 2002 for seismic zone. Capacity curve was drawn based on load deformation
responses. Result showed that the storey displacement for 6 and 12 storey building behave like shear building due
to less height, while 24 and 36 storey building exhibit flexural behavior as grater height than lateral dimension.
Non-linear static pushover analysis showed that lateral stiffness has the least value for the model without shear
wall and also influence of shear wall was quite large for shorter building.

®Seyed M. Khatami, Alireza Mortezaei, Rui C. Barros This paper presented the results of time history
analysis which addressed the effect of openings in shear walls near- fault ground motions. A model of ten storey
building with three different types of lateral load resisting system: Complete shear walls, shear walls with square
opening in the center and shear wall with opening at right end side were considered. From the results it was
practical that shear walls with openings experienced a decrease in terms of strength. The maximum lateral
displacement of complete shear wall is 17% less than that of shear walls with openings at center whose
displacement is found to be 8% less than that of shear walls with beginnings at right end.

"Romy Mohan, C Prabha This paper presented dynamic analysis of RCC buildings with shear Wall. For
study consider the two multi storey structures, one of six and other of eleven storey have been modeled using
software package SAP 2000 for earthquake zone V in India. Six different types of shear walls with its variation in
shape are considered for learning their effectiveness in resisting lateral forces. This paper also contracts with the
effect of the variation of the building height on the structural response of the shear wall.

I11. OBJECTIVES

The primary objectives of this project can be summarized as follows:

1. To analyze an earthquake resistant structure using STAAD Pro.

2. Analyze the same structure with rectangular shear wall for earthquake resistance. But only the
difference provides a different position of the shear wall.

3. Comparing the effect earthquake forces for without shear wall building, shear wall along periphery, shear
wall at corner, shear wall in middle, shear wall at corner in different position of structure in shear wall
building.

4.  Establishing a comparison between the five types of structure and analyzing the result and establishing
a needful resemblance with effectiveness.

IV. RESEARCH METHODOLOGY

Analysis of any structure for resisting earthquake is the basic need of this study. In this project analysis of a
seismic resistant structure is a need of concern, and thereby establishing a comparison between structures with
normal shear wall. In high rise structures most adoptable type to resist earthquake is to provide shear wall.
Basically, many analysis and design software’s can be adopted to analyze and design any earthquake resistant
structure. There are many methods for analysis and design such as equivalent static method, seismic coefficient
method and response spectrum method. Among all these methods in this study only equivalent static method
is adopted. In this study STADD Pro is used for analysis. The proposed work is planned to be carried out in
the following manner
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Study of IS codes and Literature paper

Study of Design parameters of STAAD Pro

Preparation of STAAD Models

Analysis and Design of Various Structure

Preparation of Comparative Statement

Figure 2

IV. THEORY AND FORMULATION

Research is currently ongoing. Analysis will be done by using STAAD model for different span arrangements.
The structure selected for this project is a simple Residential building with the following description as stated
below. Different loads such as Dead Load, Live Load, and Earthquake Load will be applied on STAAD model
at appropriate location as per codes used for Loading. IS Code for Dead Load: - IS 875 Parts 1, IS Code for
Dead Load: - IS 875 Parts 2. For the present study following values for seismic analysis are assumed. The
values are assumed on the basis of reference steps given in IS 1893-2002 and IS 456:2000. Since Delhi is
vulnerable to earthquakes, for this present study assigning zone 1V for moderate seismic intensity as stated in
table 2 of IS 1893 — 2002. All the results obtain from STADD Pro structural software and these results are

compared in tabular form.
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