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Table 1 The computational parameters
Variable Value Variable Value
lame constant G 1 x 108 Pa expansion of soil ac 2.5 x 107%°C—t
lame constant A 4 x 10 Pa expansion of soil grains as 2.5 x 10~ %°C—1
density of soil grains ps 2610 kg/m3 expansion of water a., 1.2 x 10~4°C—!
density of soil p 1966 kg/m? thermal conductivity k 386 J/sm°C
density of water pq 1000 kg/m? specific heat of soil grain Cs  1000m2s—2°C~!
permeability k; 1.0 x 1078 m/s specific heat of water Cy, 4000m2s—2°C~!
porosity n 0.4 initial temperature Ty 293 K
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Fig.5 Distribution of vertical displacement at the surface of

the ground acted by point heat shock (THM)
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Fig.6 Distribution of pore pressure along the radius acted by

point heat shock (THM)
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COUPLING THERMO-HYDRO-MECHANICAL DYNAMIC RESPONSE OF
SATURATED SOIL SUBJECTED TO INTERNAL EXCITATION Y

Zheng Rongyue*** Liu Ganbin®*? Wu Song*
*(College of Civil, Construction and Environmental Engineering, Ningbo University, Ningbo 315211, China)
**(College of Aerospace and Material Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract Dynamic response of saturated half-space foundation subject to an internal heat/mechanical ex-
citation is investigated theoretically with Biot’s wave theory and thermodynamic theory. The foundation is
idealized to be uniform and poroelastic. The governing equations of the thermo-hydro-mechanical coupling
are presented. The analytical solutions of temperature increment, stress, displacement and pore pressure are
derived with the forward and the inverse Hankel transform. Numerical results are obtained to analyze the effect
of the internal excitation frequency on the vertical displacement and the pore pressure. In addition, the cases

of thermo-elastic and porous elastic models are compared in the numerical results.

Key words a half space saturated soil, porous medium, coupling thermo-hydro-mechanical, dynamic response,

Hankel transform
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