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INTRODUCTION 

The elastic behaviour of multistoried structures acted on by lateral forces, in
cluding seismic forces, may be characterized by means of the concept of "level relative 
rigidity". The relative rigidity between the consecutive levels is of fundamental signi
ficance for the analysis and design of earthquake resistant sturctures. 

The importance of the story rigidity is noticeable in many of its applications such 
as the aseismic design of structures, the determination of the natural periods of vibra
tion, the distribution of the basic sbearing force along tbe beigbt of tbe structure, tbe 
distribution of the story seismic force between the resistant members of tbe respective 
story, the computation of the borizontal displacements of the structrure. Tbe whole 
theory of free and forced oscillations of structures may be stated in terms of the above 
quantities. In general, it may be said that with the help of the matrix of relative rigi
dities, the dynamic respons~ of structures acted on by lateral forces caused by seismic 
motion, wind or explosions, is fully determined. 

In the following we shall refer only to the elastic behaviour of multistoried fra
mes acted on by the lateral forces due to earthquake motion. 

The story relative rigidities may be determined by some of the methods 
of the static analysis of structures known in the Iiterature. Among these and besides 
the exact methods (the stress method or the displacement method), many widely used 
methods may be also applied, such as the methods of the transmission of rotations 
distribution of moments or relaxation. However, these methods are extremely difficult 
to apply and of smah practical value for the design of complex structures, when no 
digital computer is available. 

For this reason, in current design practice, approximate and direct methods are 
preferably used for the calculation of structures acted on at every story by horizontal 
forces. Some of these methods, of easy application may be mentioned here: the canti
liver and the portal method, as well as the methods due to Witmer, Spurr, Wilbur, 
Maney-Goldberg, Morris, Grinter etc. These methods are largely used for the calulation 
of wind loads on high buildings and have been worked 'out for that purpose. With the 
exception of the first two, the above methods take into account the elastic characteristics 
of the structural members both for finding the distribution of horizontal shearing forces 
in columns, and for determining the stresses in columns and beams. • 

By using the concept of "story relative rigidity" an expeditious method can be 
devised for the treatment of lateral loads (horizontal loads due to earthquakes, wind, 
explosions); the method is efficient, practical, rapid and advanced and is particularly 
suited to aseismic design of structures. . 
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