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Calculating method of upper bound for ultimate pullout capacity of
vertically loaded strip plate anchors based on nonlinear
Mohr-Coulomb failure criterion
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(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: Based on the upper bound limit analysis theorem, the associated flow rule and the nonlinear M-C failure
criterion, the ultimate pull-out capacity (UPC) of vertically loaded strip plate anchors were studied by means of the
kinematical approach of limit analysis theory. The procedures were as follows: the nonlinear shear strength parameters,
i.e., internal friction angle ¢, and cohesive force ¢, were treated as variable parameters for the calculation schemes. The
objective function of UPC was obtained by equating the work rate of external force to internal dissipation along the
velocity discontinuities, and the upper bound solutions were presented by applying a nonlinear sequential quadratic
programming (SQP) algorithm. The results show that the nonlinear failure parameter exerts a significant effect on UPC,
and if the nonlinear M-C yield criterion turns into a linear M-C yield criterion, the results presented here agree well with
the real ones. The density of soil mass, the embedment ratio, the interface properties, the inclined angle and the geometric
properties have significant effects on UPC and the region of failure modes.
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