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Abstract: In order to study the liquefaction mechanism of saturated sand, a particle flow calculation
model was developed to investigate its dynamic response under cyclic loading using isochoric loading.
The study examined the dynamic response of saturated sand under different confining pressures and
loading amplitudes, exploring the development characteristics of inter-particle force chains. Using the
basic relationships of Shannon entropy, Boltzmann entropy, and Clausius entropy, a method for calcu-
lating particle entropy in saturated sand was established based on inter-particle force chains. The devel-
opment characteristics of particle entropy in saturated sand were analyzed. The results showed that the

total number of initial force chains in saturated sand was primarily influenced by confining pressure and
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increased with higher pressure. Under cyclic loading, the total number of force chains between saturat-

ed sand particles gradually decreased, with strong force chains transitioning to medium and weak force

chains. The particle entropy of saturated sand exhibited a two-phase characteristic, initially increasing

and then decreasing. Confining pressure and loading amplitude had no significant effect on the particle

entropy peak value, which was 0.92 under different cases. The peak value of particle entropy was de-

fined as the phase-change particle entropy. The saturated sand with phase-change particle entropy

showed mechanical characteristics at the solid-liquid critical state, indicating the transition of saturated

sand from a solid state to a cyclic liquefaction state.

Keywords: saturated sand; liquefaction; force chain; particle entropy
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