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Upper Bound Solutions for Ultimate Load of
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Abstract: Model test results show that the failure mode of
reinforced-sand retaining walls can be simplified into a two-
wedge block. Based on the above-motioned failure mode and
the upper bound theorem of classical plasticity theory limit
analysis, the upper bound solutions for the ultimate load of
reinforced-sand retaining walls under front loading and back
loading are derived with a consideration of the effects of facing
rigidity. By applying a nonlinear sequential quadratic
programming (SQP) algorithm, the proposed upper bound
solutions for each analytical expression is optimized for

solving. Based on the proposed computational method,a series
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load of

reinforced-sand retaining walls are solved. Results show that

of the upper bound solutions for the ultimate

the computational solutions agree well with the ultimate loads
obtained from the physical model experiments, and the
proposed upper bound method can reasonably consider the
effect of the reinforced layer numbers and the facing rigidity

on the ultimate load of reinforced-sand retaining walls.

Key words: reinforced-sand retaining wall; ultimate load;

upper bound solution; two-wedge block
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Fig.1 Failure plane of reinforced-sand retaining walls
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Fig.2 Failure mode and velocity field of reinforced-sand retaining walls
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Fig.6 Comparison between the results obtained from calculations and model tests

with different reinforced layer numbers
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