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Abstract

In medium to high rise buildings located in seismically active regions coupled shear walls are one of the systems commonly used
to resist lateral forces. . Building configuration and degree of coupling will effects the behaviour coupled shear wall. To ensure
satisfactory performance of coupled shear wall systems under earthquake loading wall systems must be provided with sufficient
deformation capacity as well as adequate strength. These systems should not collapse or be induced severe damage during
earthquake actions. For this reason, coupled shear walls must have high strength, high ductility, high energy absorption capacity
and high shear stiffness to limit lateral deformations.
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l. INTRODUCTION

The frequent occurrence of major earthquakes and construction of tall buildings, especially over the last two decades demands
for the construction of earthquake resistant buildings. In such cases the lateral load resisting members in buildings must be
ductile and strong enough to absorb and dissipate strain energy by inelastic behaviour. Reinforced concrete shear walls are an
effective lateral load resisting structures. They transferred in-plane loads that are applied along its height to the wall by a
diaphragm. These walls generally start at foundation level and are continuous throughout the building height.

In modern structures wall openings are inevitably present due to windows, doors and service ducts. These features turn simple
shear walls into coupled ones, which can be considered as two or more in-plane shear walls coupled together by a system of
connecting beams.

Il. LITERATURE REVIEW

Coupled flexural walls has been recognized as efficient lateral load resisting systems for tall buildings. Structural wall systems
are frequently utilized in low and high-rise construction to provide lateral drift. They can be isolated walls (with or without
openings), coupled walls systems or multiwall systems. Isolated walls behave as thin-webbed cantilever beams. Coupled walls
usually result when fire doors, openings for elevator, or hallways while walls with openings result from smaller openings such as
small windows and utility ducts known as pierced walls. A general definition of when a pierced wall becomes a coupled wall
system is not practical. However, the amount of overturning moment at the base level provided by the coupling elements can be
utilized to differentiate between pierced and coupled walls. In a coupled wall system the total applied base moment is resisted by
the individual wall moments and coupling moments. [2]

A. Coupled Shear Walls

Structural wall systems are like vertically-oriented wide beams, behaves as a slender cantilever beam under lateral loads. That is
resisting external loads by forming a couple at the base. By coupling individual flexural walls overturning moments are resisted
partially by an axial compression—tension couple across the wall system rather than by the individual flexural action of the walls.
When a coupled shear wall system is pushed from left to right under lateral loads the coupling beams are subjected to double
curvature and resulting shear demands are transferred to the wall piers as axial tension and compression loads in left and right
wall piers respectively. The coupling of these axial forces provide resisting base moment that is additive with the moments at the
base of each pier, resulting in a large flexural resistance.

Coupling beams are expected to suffer large inelastic load reversals during strong earthquakes as they act as primary system
for energy dissipation. Strength of coupling beams should not be so great that the wall system behaves as a single cantilever
structural element. The design should be with the weak beam and strong wall concept. They should be designed to withstand
large imposed deformations and with high energy dissipation capacity. The shear-span to effective-depth ratio is an important
parameter affecting the behaviour of coupling beam.

Any form of lateral load on the wall is to cause a differential movement between the supporting ends on a coupling beam and
the beam undergoes flexural and shear deformations. In shallow coupling beam with small flexural capacity flexural mode of
failure occurs and ultimate strength can be determined from its flexural capacity. When coupling beam is under pure shear both
top and bottom surfaces of the beams have to be in tension. Web reinforcement in the form of horizontal bars and vertical
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stirrups will influence the resistance capacity in diagonal splitting of coupling beam. In particular case either flexure or shear will
govern the design of coupling beam. But deformation of an actual beam is a combination of flexure and shear. [8].

The wall elements in coupled wall systems should be designed and built to provide the last line of defence against overturning
and they should be proportioned so that the lateral inter story drift is kept below a specified level during moderate earthquakes.
The magnitude of the axial forces induced by the coupling beams, i.e., the amount of coupling, magnitude of nominal shear
stress and the size of the boundary elements are main factors which influences the performance of wall elements in coupled wall
systems. [2]

#. Advantages of Coupled Shear Wall

1) They provide an architecturally practical structural system

2) Large lateral stiffness and strength is provided by the coupling effect

3) Foundation restraint is more easily provided than for comparable isolated walls, because part of the base-overturning
moment is resisted by axial loads

4) Coupling beams provides an ideal energy dissipation mechanism, distributed along the height of the structure and away from
the base, without significantly affecting the stability of the walls; and

5) A tolerable level of damage can be specified in the coupling beams to balance the construction and post-earthquake repair
costs.

. Configuration of Shear Wall

Designer can choose non planar sections like C, L as opposed to the planar sections like rectangular/bar bell sections depending
on their functional requirements. All of the buildings were designed with coupled wall systems comprising C-shaped (50%), L-
shaped (30%), planar (10%), and other (10%) wall components. In planar coupled shear wall analyses, the lateral loads are
applied in such a way that the deformation of the shear wall is confined within its own plane. A thorough shear wall analysis
requires considering in-plane, out-of- plane and torsional deformations. In non-planar coupled shear walls, both the flexural and
torsional behaviours under external loading have to be taken into account in the analysis.

I1l. CONCLUSIONS

Coupled shear walls are an effective lateral load resisting structure to resist horizontal forces due to wind and seismic effects.
Geometry and configuration are the important parameters which affect the behavior of coupled shear wall. Most of studies have
been focused on conventional strength based performance of coupled shear wall. However, far fewer research programs have
studied the performance based seismic behaviour of the coupled wall systems; they are not fully investigated coupled shear wall
in terms of configuration and degree of coupling.
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