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DYNAMIC BEARING CAPACITY OF SOILS UNDER 
TRANSIENT LOADING 

B. M. BASAVANNA', V. H. JOSHI', AND SHAMSHER PRAKASH" 

INTRODUCTION 

_ With modern developments in science and technology, many Civil, industrial, and 
defence oriented structures have come up which are subjected to time dependant external 
forces. After second world war, development in nuclear appliances have led to the 
necessity of a more precise study of foundations under transient loads. As a consequence, 
the design engineers are confronted with the problem of large dy namic loads acting for 
a very small duration of time .. While design of superstructure against such loads has 
received considerable attention from many investigators with some degree of refinement, 
the design of substructure lagged behind because of erratic, heterogeneous and intricate 
characteristics of the supporting soil modi lim. 

Due to a large number of parameters influencing dynamic bearing capacity and a 
limited number of investigations performed till to-date (1974), very little information is 
available on the subject. Only a few theories based on several simplifying assumptions 
have been advanced. Experimental data in their support is lacking. 

In this paper all the pertinent available information has been critically and chrono
logically examined, Areas requiring further research have been clearly brought out. A 
comprehensive bibliography has also been included. 

DESIGN REQUIREMENT OF FOUNDATIONS 

In case of static loads, allowable pressure on footing depends on : 
(i) ultimate bearing capacity of soil. 

eii) settlement or deformation consideration. 

In constant to static loads, in case of dynamic load acting for short duration the 
allowable pressure on any footing mainly depends on the deformations caused by the 
applied load. The elastic, plastic or elastoplastic deformation caused by the applied 
load should in any case be less than the tolerable deformation. The topic of bearing 
capacity under dynamic loads of short duration is therefore directed towards the estimation 
of these deformations of the soil caused by the dynamic load. 

The first work on dynamic bearing cap~city of soils dates back to 1954 when 
Landale reported his w?rk at M .. I. T. By about this time, several ether investiga'tors got 
mterested m blast resIstant deSIgn of structures. SlDee 1958, a number of agencies 
like Armour Research Foundation at M. I. T., Naval Civil Engineering Laboratory at 
California, University of Illinois, W.E.S., Mississippi, and School of Research and 
Training in Earthquake Engineering at Roorkee started theoretical and experimental 
investigation in this field. 

There are six methods of tackling this problem, which are
(I) Pseudo static method 
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