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A constitutive model and numerical simulation for coupled
chemo-thermo-hydro-mechanical process in porous media

d

P, R8sk

CIMEFTICE TokHe oo br H 5CE ficiess, L7 % 116024)

OB ACRET 2B - - Ik - 1% (CTHMD B A AR BIR . 2RI T SR (1) 2 AL TR - K
- 1% CTHMD AKGEERL. SCHR(2, 31 A5 e A F A A SCRR[4) 3R HE AL 52 - 0 AR B RS . ZEAH AT o 5] Afb 52 8K
bR A ARSI FL UK A BLTS Bt 2 FLA BT A PRS2 . 2508 1 i B 75 e e S L A9 B2 . A3 CTHM RS & A Hg 1Y
CAEZ LA B - K1 - 0% - 5 R Be B P 7. 75 CTHM AR BHUHE R T3 i1 S A2 BB MR8 SR TEHA - K
- SRR SRS S R R 2 LA B AT e FERED) - Wy - R RE DU AR ) e L T AR RS A AR R A e T — B )
PRI . BUES R R BoR TS RIREAE 2 LA Fife s - 38 - K0 - 715 (CTHMD #h& REEP 520 .

KA DALAEL BN SR, MBI, MG

FESAS: TU43 MRRARIRES: A XEHHS: 1000 - 4548(2004)06 - 0797 - 07
EE®NY: XIFEEQ975- ), B, WHEPEA, WtAE, 2002 45 3~7 HH 2003 4 5~10 F itk RIS 51 0 2 AR TR A A
TEWF S, FEMNFUA . R LA BRI o Hr A B 4.
LIU Ze-jia, LI Xi-kui, WU Wen-hua
(The State Key Laboratory for Structural Analysis of Industrial Equipment, Dalian University of Technology, Dalian 116024, China)
Abstract: A coupled chemo-thermo-hydro-mechanical (CTHM) constitutive model of porous media is developed in this paper. The model
is developed on the basis of the following existing component constitutive models for porous media, i.e., the thermo-hydro-mechanical
(THM) constitutive model presented in Reference[1], the constitutive model of contaminant transport presented in References[2,3] and the
chemo-mechanical constitutive model presented in Reference[4]. The chemo-softening function is introduced into the constitutive model to
simulate the effects of organic contaminants in pore water on the mechanical properties of the porous media. The effect of temperature on
the mechanism governing contaminant transport in porous media is considered. The present coupled CTHM constitutive model has been
integrated into the coupled thermo-hydro-mechanical mathematical model including contaminant in porous media. Within the framework
of CTHM constitutive model, a consistent tangent modulus matrix for the fivefold yield surfaces in the four dimensional
stress-suction-temperature space, describing the mechanical behavior of porous media coupled with thermo-hydro process and contaminant
transport and taking into account the chemo-plastic effect, is derived. The numerical results are illustrated to particularly emphasize the
effects of the contaminant concentration on the coupled CTHM system in porous media.
Key words: porous media; chemo-plasticity; contaminant transport; constitutive model; coupling
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