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Abstract

Evaluation of Influence of Foundation Dimensions on Coefficient of Subgrade Reaction, k

Sadrollah Tourani Sama

Foundation-ground interaction has been one of the challenging problems in geotechnical
engineering since late nineteenth century. Because of the complexity of soil behavior, for
analysis of beams and slabs resting on a soil medium, engineers have been using a classical
mathematical model called the Winkler model, where the behavior of the soil is simplified by
means of fictitious spring placed continuously underneath the structure. The corresponding
spring constant ks is called "the coefficient of subgrade reaction and is defined as a ratio of
contact pressure in each point under the foundation to its corresponding settlement in that
point. Coefficient of subgrade reaction is a conceptual relationship between soil pressure and
deflection and its value is not unique for a given type of soil but depends on different variable
such as: soil type, dimensions of loaded area, type of loading and embedded depth of
foundation. So many efforts have been made by researchers to determine proper value of
coefficient of subgrade reaction that among presented methods, direct method for
determination of K, is use of plate load test. But the main weakness of this method is that
more limited thickness of soil in comparison to one real spacious foundation is under
influence. So, obtained result of plate load test should always be modified by the use of some
formulas for exact size of foundation, that this matter requires awareness of variation of
coefficient of subgrade reaction with the increase of dimensions of loaded area. That itself is
under influence of components such as shape of a loaded area and type of soil. Thus, in this
present research, effort was made to evaluate different aspects of influence of foundation
dimensions on coefficient of subgrade reaction by finite element method. To this end, in a
non-homogeneous elastic half-space, the matter of how decrease rate of coefficient of
subgrade with increase of dimensions of loaded area ,according to the shape of loaded area,
with regard to Poisson's ratio and distribution of modulus of elasticity with depth were
considered and in the homogeneous elastic half-space effect of stiffness of foundation as one
of the other aspects of foundation dimensions with type of placing single load relative to
each other on value and distribution of coefficient of subgrade reaction under the loaded
foundation were examined.

Key words: Winkler model, Coefficient of subgrade reaction, Non-homogeneous elastic half-
space, Width of foundation, Radius of stiffness
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