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Mitigating Seismic Geo-hazards in Urban Areas- Seismic
analysis and performance of retaining structures

Susumu Iar*

Abstract

An overview is presented on the development on evaluation of seismic geo-hazards
in urban areas centered round the 1995 Hyogoken-Nambu earthquake. In particular, the
seismic performance of retaining structures will be the focus of this paper. Which of
the soil strengths should be used for seismic design of retaining walls with dry soil,
peak or residual? The effort to answer this simple question leads to a generalized
methodology that is based on the multiple-sliding plane concept using both the peak
strength, for defining slip plane, and the residual strength, for evaluating earth pressure
associated with the slip plane. Many of the assumptions made in the conventional
seismic design, successfully applicable to retaining walls with dry soil, become
questionable when the soil is submerged. Adequate characterization of the undrained
behavior of sand under transient and cyclic loads is needed. A performance-based
design methodology is being developed with a collective efforts of international experts.
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Fig. 1 Sand Behavior under Drained Cyclic Shear
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(a) On a Firm Foundation
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(b) On a Loose Saturated Sandy Foundation

Fig. 4 Deformation/Failure Mode of Gravity Quaywall
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