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Abstract — Increased frequency and intensity of earthquake
fetching a need of more earthquake resistance in building.
Shear walls are the best way to control deflection during
earthquake. Shear walls contribute significant lateral
stiffness, strength, and overall ductility and energy
dissipation capacity. In this present study shear walls at
different location on plan of building introduced like at outer
central periphery, at core, at inner central periphery, at L
shape corner building and their results in terms of story
displacements, drift, base shear, natural time period is
compared with respect to same building without shear wall.
A well-designed system of shear wall in building frame
improves seismic performance significantly. After getting
best location of shear wall, different percentage of opening is
provided in staggered manner. Their results will conclude that
up to what percentage opening can be permitted in a shear
wall. Then opening area is kept constant and aspect ratio is
changed to see effect of different shapes of opening on shear
wall. The design of shear wall building is carried out in
accordance with concrete code IS 456-2000 and the
earthquake loading is assigned as per the provisions laid by
IS 1893-2002.
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I. INTRODUCTION

Shear walls designed for lateral loads of earthquakes and
wind. Shear wall is started from foundation to the top of
building. The walls are structurally connected with
diaphragms and other lateral walls at right angles, therefore
giving stability to the building structures. Shear wall
structural systems are more stable than RCC framed
structures. Walls have to resist the uplift forces caused by the
pull of the wind. Walls have to resist the shear forces that try
to push the walls over. Walls have to resist the lateral force of
the wind that tries to push the walls in and pull them away
from the building. These walls will consume shear forces and
will prevent changing locations and positions of construction
and consequently destruction. Constructing the shear wall in
tall, medium and even short buildings will reinforce the
structure significantly, and more economic than the bending
frames.
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A. Use of Shear Wall

Shear wall systems are one of the most commonly used lateral
load resisting systems in high-rise buildings. Shear walls have
very high in plane stiffness and strength, which can be used
to simultaneously resist large horizontal loads and support
gravity loads, making them quite advantageous in many
structural engineering applications. Shear walls must provide
the necessary lateral strength to resist horizontal earthquake
forces. When shear walls are strong enough, they will transfer
these horizontal forces to the next element in the load path
below them. These other components in the load path may be
other shear walls, floors, foundation walls, slabs, or footings.
Shear walls also provide lateral stiffness to prevent the roof
or floor above from excessive side sway. When shear walls
are stiff enough, they will prevent floor and roof framing
members from moving off their supports. Also, buildings that
are sufficiently stiff will usually suffer less non-structural
damage.

Use of shear wall gives a structurally efficient
solution to stiffen a building. The main function of shear wall
is to increase the rigidity for lateral load resistance in the tall
buildings. Shear walls are commonly used as a vertical
structural element for resisting the lateral loads that may be
induced by the loads due to wind and earthquake. Besides
they also carry gravity loads. A well-designed system of shear
walls in building frame improves seismic performance
significantly. A box system structure that consists of
reinforced concrete walls and slabs are used in high rise
building.

B. Comparison of shear wall with construction of

conventional load bearing walls

Load bearing masonry is a very brittle material. Due to
different kinds of stresses such as shear, tension, torsion, etc.,
caused by the earthquakes, the conventional unreinforced
brick masonry collapses instantly during unpredictable and
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sudden earthquakes. The RCC framed structures are slender,
when compared to shear wall concept of box like three
dimensional structures. Though it is possible to design the
earthquake resistant RCC frame, it requires extraordinary
skills at design, detailing and construction levels, which
cannot be anticipated in all types of construction projects. On
the other hand, even moderately designed shear wall
structures not only more stable, but also comparatively quite
ductile. In safety terms it means that, during very severe
earthquakes they will not suddenly collapse causing death of
people. They give enough indicative warnings such as
widening structural cracks, yielding rods, etc., offering most
precious moments for people to run out of structures, before
they totally collapse. For structural purposes we consider the
exterior walls as shear resisting walls. Forces from the ceiling
and roof diaphragms make their way to the outside along
assumed paths, enter the walls, and exit at the foundation.

Il. OBJECTIVES

Following are the objectives for dissertation study:

— To validate a building for results which will show that
results given by software are approximately similar.

— To study the effect of shear wall at different position and
analyzing for optimum location of shear wall in a RC
building.

— To study the effect of opening in shear wall when
opening provided are in staggered and when percentage
of opening is varied.

— To study the effect of shape of opening when opening
area is kept constant.

—  To compare seismic response of building in terms of base
shear, story drift, spectral acceleration, spectral
displacement and finding performance point of building.

A. Concluding Remark

Optimum location of building to be provided in building is L
shape corner building.

When the time period of a building increases
displacements also increases.

As the opening area in shear wall increases the base
shear reduces because stiffness is reducing in the shear wall.

The staggered arrangement of openings between the
stories in shear walls is suggested to be applied in engineering
practice since it satisfies both the architectural and seismic
requirements.

It is better to provide an opening in a staggered
manner than opening provided centrally.

No matter about shape of opening all openings will
give approximately similar results in terms of Base shear,
story drift, displacement, time period.

B. Conclusion

From the above study, it can be concluded that for tall
buildings, providing shear walls is advantageous. Good
results can be seen when shear wall is symmetrically provided
and properly designed. It is beneficial to provide shear wall
at corner in L shape. If a designer thinks that L shape corner
wall is taking more material, then he can think about shear
wall provided at the core.

Then in L shape corner building opening is
provided. As there were two options for providing an
opening. The first was to provide opening centrally and
second was to provide opening staggered. As staggered
opening give better results than central opening. It can be
concluded that opening area up to 20% providing in staggered
manner satisfies both the architectural and seismic
requirements.

By keeping the opening area 20% constant, the
aspect ratio is changed. Results conclude that there is a very
significant difference in results. There is very little difference
in story displacement, Story drift, base shear, time period.

Ill. FUTURE SCOPE

In the present study, thickness of shear wall is not changed it
is constant. Therefore, work can be repeated by varying
thickness of shear wall.

Flexible foundation is not considered. Therefore,
work can be repeated by soil structure interaction.

Similar work can be carried out by changing the
thickness of the shear wall.
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