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OYNAMICS OF A FLEXIBLE STRIP FOOTING ON AN ELASTIC 
SOIL MEDIUM OF FINITE DEFTH* 

BHASKAR NATH" AND PROVAKAR NATH'" 

\1 NTRODUCTION 

A Civil Engineer often encounters problems of flexible footings which carry 
.dynamic loads. In order to evaluate the response of such footing-soil systems to arbitrary 
loads. the dynamic characteristics of the system must be determined accurately. 

The general problem of such dynamical systems is very difficult and even approxi
,mate solutions to them are obtained (I) only after making simplifying assumptions. 
The following are recognised as the important characteristics of this class of problems: 

(a) Coupling between the soil-medium and the footing: 

Coupling occurs under both static and dynamic conditions of loading. The 
·contact stresses, deform the footing; these deformations, in turn modify the contact 
stresses. It will be seen later that the degree of coupling is represented by the stiffness 

·of the soil medium, assumed to be elastic, relative to that of the footing. 

(b) Conditions at the interface: 

Under certain conditions of loading negative stresses may develop over some areas 
.of the contact surface. However, as soil is usually assumed to be incapable of sustaining 
·tensile stresses, this is not permitted and the problem now becomes a non-linear one. 

'(c) Energy dissipation in the system: 

The mechanism of energy dissipation in the soil medium and its correct represen
tation by a suitable numerical model is by far the most difficult aspect of the problem; 
'in most real situations the phenomenon of radiation damping occurs in which stress 
waves carry away energy from the sourqe of disturbance; numerical representation of this 
'is difficult and at the moment a numerical solution of such problems can be attempted 
·only by assuming the energy to be transported by plane waves (2, 3). 

The above points illustrate the complexities of the problem and perhaps explain 
!lhe absence of theoretical or experiMental attempts to its solution. A number of 
.. analytical and experimental (6, 7) studies of the corresponding static problem are however 
.available. 

Present work primarily aims at determining the contact stress response under a 
!.ftexible strip footing at a given frequency of motion and level of critical damping, when 
·subjected to vertical harmonic loads. The assumptions made are, (I) 110 negative (i.e, 
tensile) stresses or separation is allowed to occur at the interface between the soil medium 

.and the footing, so that the problem is a linear one and (2) loading on the footing is 
·such that it~ deflections are symmetrical about the centre line, so that only symmetrical 
half of the geometry need be considered. The first assumption restricts the exciting 
.frequencies to the sub-fundamental range, as negative stresses were found to occur at 
higher frequencies. The soil medium was assumed to be elastic, homogeneous and 
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