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Study on influence of tensile stress zone in saturated clay on ultimate bearing
capacity
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For metal material models, shear strength does not depend on mean stress. A ¢ = 0 material
such as saturated clay is also the same. For ¢ = 0 material, even if a mean stress is on tensile
stress zone, it will not affect to failure behavior in metal material model. But, previous studies
that examined the applicability of the metal material model to the failure behavior of the
ground material, haven’ t been found. In this paper, numerical experiments were conducted,
to investigate the influences of tensile stress zone of soil on ultimate bearing capacity, using a
rigid-plastic finite element method based on the lower bound theorem.
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Fig.1 Finite element mesh

Tablel Bearing capacity factor N,
without 71 <0 with I; <0 Cox 1962
5479 (+6.6%) | 5.235 (+1.8%) 5.142

Table2 Horizontal bearing capacity ¢, [kN/m?]
without I; <0 with I; <0 Exact solution
11.452 (+14.5%) | 10.090 (+0.9%) 10
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Fig.2 Equivalent strain rate distribution with I3 < 0 for
vertical load

Fig.3 Equivalent strain rate distribution without I; < 0
for vertical load
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Fig.6 Equivalent strain rate distribution with I; < 0 for

horizontal load
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Fig.7 Equivalent strain rate distribution without I; < 0

for horizontal load
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Fig.4 I, distribution with [; < 0 for vertical load
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Fig.8 I, distribution with I; < 0 for horizontal load
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Fig.5 I distribution without I3 < 0 for vertical load
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