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Abstract

Saturated frozen soil was modeled as the porous media containing pore-solid (PSPM), and its wave
characteristics were governed by the Carcione-Leclaire wave propagation equation. A time-domain
explicit numerical algorithm was adopted. It was combined with a transmissive artificial boundary
condition. Using this approach, a computational study was conducted on the free-field seismic re-
sponse of saturated frozen soil. The computational results are consistent with the principles of elas-
tic wave theory. Therefore, the applicability of the explicit time-domain numerical algorithm to near-
field wave problems in saturated frozen soil is demonstrated. The results also indicate that, under
the action of input seismic motion, the seismic response amplitudes of the solid skeleton, pore-fluid,
and pore-solid in saturated frozen soil are essentially consistent. This suggests that the three-phase
components in saturated frozen soil exhibit cooperative deformation characteristics under dynamic
loading. Thus, dynamic coordination is demonstrated.
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Figure 1. Seismic response calculation model of free field of saturated
frozen soil
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Table 1. Material parameters of saturated frozen soil [6]
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Figure 2. Time histories of incident seismic motion. (a) Displacement time history; (b)
Velocity time history
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Figure 3. Seismic response time histories of solid skeleton. (a) Displacement time his-
tory; (b) Velocity time history
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Figure 4. Seismic response time histories of pore-fluid. (a) Displacement time history;
(b) Velocity time history
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Figure 5. Seismic response time histories of pore-solid. (a) Displacement time history;
(b) Velocity time history
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