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On the Impact Responses of Retaining Structures Due to
Massive Rocks in Debris Flows Theory and Analytical
Approaches
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ABSTRACT It is intended in this paper to propose a systematic approach for the
analysis of dynamic responses of retaining structures subjected to significant impacts
due to sliding rocks caused by debris flows. The derived formulae were obtained from
different structural models based on classical impact theory, namely the Hertz law, with
and without the consideration of flexural deformations of structures, and Energy
Theorem as well. To assess the potential effect of tire-type cushions in reducing the
impact forces and pressures acting upon the retaining structure, a nonlinear SDOF
model was used to illustrate the proposed evaluating procedure. Finally, as a
supplementary outcome of this study, a Quasi-Static approach in determination of
impact forces is proposed in this work. Such an approach provides not only a simple but
also a conservative way for analyzing the impact responses of retaining structures when
comparing to the Hertz formulation.
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