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DYNAMIC ANALYSIS OF PLANAR STRUCfUUS USING DIRECT 
STEP·BY·STEP EXPLICIT INTEGRATION 

S.K. THAU:AR1 AND K.S. DIXIT· 

INTRODUCTION 

The determination of dynamic response of structures subjected to 
dynamic loads is an important step in the design of structures. A large 
number of structures can be Idealized as an assemb1age of discrete beam 
elements or beam and truss elements in a plane or space. The combination 
of such elements in a plane form planar structures like multistorey 
frames, trusses, bridges, arches and dams etc. The idealization of 
structure as an assemblage of beam/truss elements with the massel conoen­
trated at the connecting nodes is commonly termed as lumped mass 
model or mathematical model. The formulation of a mathematical 
model of a structure is an important step in the dynamic analysis and 
requires some judgement by the analyst. 

Another important aspect of dynamic analysis is the method of 
analysis. The commonly used methods of dynamic analysis are (I) 
mode superposition method, (iI) direct integration method and (iii) 
frequency domain method. Which method should be used for dynamic 
analysis is dependent upon the type of the problem, objective of the 
analysis and sometimes on the preference of the analyst. The mode 
superposition method using response spectrum is the most common 
approach for determining earthquake response of structural problems. 

- The method is applicable to linear problems only and is suitable for 
structures which respond in lower frequencies of vibralion. The direct 
step-by-step integration methods are suitable when large number of 
modes participate in the response and in the high frequency dominant 
problems. The frequency domain or complex response method of dyna­
mic analysis is convenient for problems. requiring lubatructuring. Any 
of the methods outlined above could be employed (or linear problems. 
However direct integration methods are sometimea preferred because of 

" its broader application and the possibility of their extension to nonlinear 
problems. 

This paper presents the application of explicit integration method 
in the dynamic analysis of planar structures subjected to earthquake 
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