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Energy approach for earthquakeinduced dopefailure evaluation

T. Kokusho, T. Ishizawa and T. Harada, Department of Civil Engineering, Chuo University, Japan.

So far, earthquake-induced slope stability has been evaluated by the force-equilibrium of soil mass in normal engineering practice.

This method provides a safety factor for initiating the failure or displacement by the Newmark model along a fixed slip surface but

cannot evaluate failure deformation once large failure occurs.

The energy approach may serve as an alternative means to evaluate

slope failures including their flow deformations, in which the amount of earthquake energy is evaluated in conjunction with the

gravitational potential energy to be used for slope displacement. As a first step of the research, an energy balance in a

Newmark-type model of a rigid block resting on a slope is examined. Then, an innovative model test is developed, in which the

energy balance in a sliding slope is measured on a shake table. The earthquake energy used for the slope failure can be

successfully quantified in the test and its contribution is discussed in the light of the energy balance in the rigid block model.



