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DYNAMIC ANALYSIS OF PLANE FRAMES WITH 
SHEAR WALLS 

B. K. GOYAL: S.P. SHARMA* AND S.K. AGARWAL* 

INTRODUCTION 

With the increase in heights of mnltistoreyed bnildings and revision of seismic coeffi­
cients in the country modal analysis of tall buildings is desirable. This paper presents an 
efficient method for the dynamic analysis of frames considering effects of bending, axial 
and shear deformations. The distributed mass of vertical members is replaced by lumps 
at beam levels. Other assumptions. remain the same as in the case of a static analysis. 
(Goyal and Sharma, 1968) 

FORMULATION 

Generation of stiffness matrix for plane frames with shear walls has been discussed 
elsewhere (Goyal and Sharma, 1968) and is briefly summarised below. 

Figure 1 shows a typical plane frame with shear wall. To explain the assembly 
technique the derivation of the stiffness matrix for the first column only is presented, others 
can be treated in a similar manner. 

Let Ku and K" be the stiffness matrices of a member connecting joints 1 and 2 in 
an absolute coordinate system. Using the standard assembly technique, equilibrium of 
joints 1 to m can be written as shown below. Lateral loads acting in X-direction only are 
considered. 
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Fig. 1. Joint Numbering and Coordinate System of a Frame 
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