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Characteristics of Bearing Capacity under Square Footing on Two-layered Sand
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Abstract

This paper discusses the ultimate bearing capacity and settlement of square footings on the surface of sand under
homogeneous and non-homogeneous(two layered) soil. For the behavior of shallow foundation, the model tests were
performed to investigate the effects on the size of square footing, relative density of soil, the depth of upper
layer-to-footing width ratio(H/B), the inclined degree of boundary surface( &) blow upper layer and the soil modulus
ratio. In the same relative density, the bearing capacity factor N, is not constant but is directly related to the footing
width and the factor decrease with the increase of the footing width. The predicted value of ultimate bearing capacity
by Ueno's method considering the footing size effect and confining stress effect agrees with measured value better than
the classical bearing capacity equation and the value is up to 65% of the results of model test. Based on the results
obtained from two-layered sand with §=0°, it is found that the critical depth of upper layer of 2.0B seems to be large
enough to eliminate the effect of lower layer on the ultimate bearing capacity. However, in the case of the relative
density more than 73%, the result is availavle only when the settlement ratio( & /B) is below 0.05. Based on the results
obtained from two-layered sand with &, it is found that the effect of the slope of boundary surface on the ultimate
bearing capacity can be neglected as the relative density of the upper layer decreases and the width of the upper layer
increases. The ultimate bearing capacity ratio in accordance with the increase of ¢ changes within the range of 0.82~
1.2(for the relative density more than 73%) and 0.9~ 1.07(for the upper relative density of 50%). The change of this

ratio is based on 4=0°.
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