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DYNAMIC ANALYSIS OF ASYMMETRIC MULTI-STOREYED 
WITH SHEAR WALLS 

S.K. AGARWAL," S.P. SHARMA,· AND B.K. GOYAL" 

INTRODUCTION 

Increasing heights of multi-storeyed buildings, a better understanding of the 
wind, blast and seismic forces as well as the need for achieving maximum possible 
economy coupled with stringent safety requirements is leading to a greater, attention to 
the dynamic behaviour of buildings. 

The behaviour of plane frames with shear walls under dynamic loads has been 
investigated in detail (1,2). It is possible to predict their mode shapes and frequencies 
with reasonable accuracy. An actual building, however, is a three dimensional structure 
consisting of rigid floors supported by vertical members. 

These floors behave like rigid bodies under lateral loads i. e., they have practically 
no inplane deformations, but rotate as rigid bodies influencing the stress distribution in 
the vertical members significantly. 

A method for the static analysis of multi-storeyed buildings with rigid floors 
under lateral loads has been reported by the authors elsewhere (3). The present paper 
extends this analysis to the dynamic behaviour of such buildings. 

An experimental investigation has also been carried out to determine the reliability 
of the theoretical approach. 

ASSUMPTIONS 

The proposed analysis is based on the following assumptions: 
The meterial is isotropic and elastic. 
Translation and rotation of the frames are small. 
In case of shear walls the beam between the centre and the edge of wall is ioJinitely 

rigid. 
Distributed mass of vertical members is replaced by lumps at floor levels. 
Damping effect is neglected. 

ANALYSIS 

A typical building scheme consisting of n x 1 columns and m storeys is shown 
in fig. I. It is treated as two systems of plane frames, lying in the x and y planes 
respectively, orthogonal to each other and connected by rigid floors. Under the action 
of the lateral loads the floors undergo a rigid body movement as shown in fig. 2. Since 
the slabs arc rigid in their own planes it is assumed that the lateral loads on each of 
the frame systems act at the outside joint on the side of the origin only. 

Equations of equilibrium of each of the floors in the x, y and 0 (rotation) direction 
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