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Abstract:
consolidation of saturated normal-consolidated soil show

Many experimental studies on the thermal

that the volume change of the soil has a thermal
compression behavior when the temperature increases,

which is contrary to the principle of thermal expansion
and contraction. To solve this problem, a numerical
simulation of the thermal consolidation test of saturated

normally consolidated soil was conducted by the thermal-
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(THM)
program in this paper. Because the thermal conductivity

in the

hydro-mechanical fully coupled finite element
and permeability of clay are relatively small,
heating process, a temperature difference will occur
inside the sample, which will cause excess pore water
pressure, and finally the soil will show thermal
contraction with the dissipation of the excess pore water
pressure. When the permeability coefficient of the soil is
increased, the excess pore water pressure is not
and the soil exhibits thermal
the

phenomenon of saturated normally consolidated soil

generated inside the soil,

expansion.  Therefore, thermal contraction

caused by the increase of temperature is not the basic
mechanical property of the soil, but a boundary value
problem.

Key words: heating test; thermo-hydro-mechanical

numerical simulation; normally consolidated clay;

thermo-elasto-viscoplastic constitutive model
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Fig. 2 Finite element mesh used in 3D analysis of
heating tests and its boundary conditions
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Tab.1 Parameters model and numerical analysis
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Fig.3 Temperature distribution of testing sample in different heating stages
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Fig.4 Excess pore water pressure distribution of testing sample in different heating stages
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Fig.5 Volumetric strain distribution of testing sample in different heating stages
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Fig.6 Temperature versus volumetric strain
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Fig.8 Excess pore water pressure distribution of testing sample in different heating stages (at an increased
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Fig.9 Volumetric strain distribution of testing sample in different heating stages (at an increased

permeability coefficient of 100 times)
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