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GOVERNING EQUATIONS CONSIDERING PHASE CHANGE
FROM SOLID TO FLUID OF SOIL GROUND BASED ON THREE-PHASE
SATURATED SOIL MODEL

Jun Kurima, Yoshikazu Shingaki, Hiroyuki Goto, Sumio Sawada

When liquefaction occurs, stiffness decreases, resulting in a mud-like behavior where soil particles and
pore water are mixed together. In this study, a solid-to-fluid phase transition representation of the ground
is formulated assuming a mechanical process similar to that of internal erosion, and governing equations
including conservation of momentum are derived. It is confirmed that the proposed method agrees with the
Navier-Stokes equations in a hypothetical situation. One-dimensional analysis and reproduction of centrif-
ugal loading test were also carried out using the proposed method. The results show that the proposed
method can analyze solid and liquid phases and represent their phase transitions.



