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Development of energy-based excess pore pressure generation model
using damage potential
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SYNOPSIS : The main objective of this paper is to develop an improved model for the analysis of
liquefaction potential and to predict excess pore pressure (EPP) using the proposed model that can simulate
behavior of saturated sand under earthquake loading conditions. The damage concept is adopted for the
development of the proposed model. For the development of the model, a general formulation based on
experimental results and damage potential using cumulative absolute velocity (CAV) is proposed for a more
realistic description of dynamic responses of saturated sand. Undrained dynamic triaxial tests are conducted
using earthquake loading conditions. Based on test results, the NCER-NCW function in terms of wg and CAV
is developed. Procedure for the evaluation of EPP and determination of model parameters for the proposed
model is presented as well. For the determination of initial liquefaction, the minimum curvature method using
the NCS-NCW curve is proposed. It is observed that predicted initial liquefaction using the proposed method
agrees well with measured initial liquefaction. From results of additional undrained dynamic triaxial tests, it is
seen that predicted EPP generation using the proposed model agrees well with measured results for earthquake

loading cases.

Key words : Liquefaction, dissipated energy, excess pore pressure, cumulative absolute velocity, damage

potential.
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