
I Paper No. 79\ 

Bulletin of the Indian Society of Barthquake Technology, Vol. 6, No.4, pp. 1.67-175, Dec. 1969 

INELASTIC "BEHAVIOUR OF MULTIS TORY BUILDING , 

DURING ERTHQUAKE 

Brijesh Chandra* and A.R. Chandrasekaran u 

Abstract 

Various problems associated with earthquake resistant design of multistorey buildings 
are discussed. Inelastic behaviour, as studied by various investigators is reviewed to 

. provide an insight into -the problem. 

Introduction . 

Earthquake resistant design of multistory structures is a complex problem. Building 
codes specify seismic coefficients for estimating the lateral forces to be considered for design 
of structures in potential seismic zones. These provisions are mostly based on the 
experience gained during past earthquakes and are suited to yield economical designs. 
However. a linear dynamic analysis of structure would indicate that the structure wnuld be 
subjected to lateral forces much higher than those provided in the codes. From this, one 
would be inclined to think that structures designed according .to code provisions would fail 
during an actual shock. This is not true. Structures designed to resist relatively smaller 
lateral force have stood major shocks, without much damage, in the past.. This. \8 due to 
the fact the behaviour of structures is far from linear. The structure dissipates a good deal 
of energy imparted to it through its non-linear or inelastic behaviour. A multistorey 
building dissipates energy through some non-structural members and through shear 
walls. In modern high rise construction, the non-structural elements are being cut down 
to a minimum to reduce weight of the structure and therefore the frames alone will be 
required to dissipate all the energy through its own elastic and inelastic action. A study of 
the inelastic behaviour of such frames is therefore of vital interest. Introduction of 
inelasticity in structural systems presents a number of computational problems. However 
with the help of some numerical methods and with high speed digital computer 
it is possible to analyse nonlinear multistory frames. This paper reviews the workdone 
by various investigators in this direction to be able to understand this problem. . 

Eartbquake Response of Multistory Structures 

During earthquakes, behaviour of multistory structures is -essentially a vibration 
problem in which forces in structural members are computed from the dynamic displace
ments, velocities and accelerations. However, for obtaining these response parameters it 
is necessary to convert the building into a mathematically sol vable model. This is a very 
important point and must be carefully examined as different results would be obtained by 
choosing different models. 

A multistory building has been represented by a multiple-degree of freedom system 
with the columns. providing the spring and the relatively rigid floors the masses. The 
equations of motion for a shear type multistorey framed system can be written in matrix 
form as follows: . 
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