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Analysis of ""consolidation wave'' propagation with pore water migration
based on u-w-p formulation
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The most seismic wave propagation analyses of body waves (P- and S-waves) solve the one/multi-dimensional
wave equation regarding the ground as a one-phase material. However, when considering the ground saturated by pore
water as a two-phase material, the propagation mechanism differs from that of the one-phase material because of the
relative acceleration of pore water, the geometric constraint on volume change, and the seepage of pore water. In this
study, the characteristics of the solution to the two-phase wave equation is discussed including the generation of
consolidation waves (C-waves, Fillunger and Heinrich) which are different from compression waves (P-waves). In
addition, the representation of the undrained P-wave analysis by the equivalent one-phase wave propagation analysis is

reported.
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Fig 1 Relationship between elastic constants for equivalent one-phase material (E”,v') and bulk modulus of pore water K
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Fig4 Equivalent one-phase analysis
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Fig 6 Analysis result: C-wave propagation based on u-w-p formulation
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