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Bearing capacity analysis of rigid strip footings on sand overlying clay
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In this paper, finite element analyses were applied to find the exact limit load of a rough rigid
strip footing on a sand layer overlying clay. In addition to the information of ultimate bearing
capacity, the normal and shear stress distributions below the footing and on the clay surface
were obtained. The results were compared with those calculated using the limit equilibrium
and the upper bound methods. A comparison with existing methods indicated that the finite
element analyses can provide more reasonable results than the existing ones can. As the depth
of the sand layer (H/B) or the undrained shear strength (c,) of the clay was increased, the
failure zone was confined to the upper sand layer. Then, the contact normal and shear stress
distributions were similar to those observed below the footing on homogeneous sand. Also, as
H/B was increased or ¢, was reduced, the width over which normal and shear stresses were
applied to the clay surface tended to increase. The ultimate bearing capacities obtained from
the finite element analyses were presented in the form of dimensionless charts that may be
used in design, for different intemal friction angles of sand. Finally, the “critical depth” (the
failure mechanism is totally contained within the upper sand layer and the ultimate bearing
capacity becomes independent of the undrained shear strength of the lower clay) was
proposed.
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