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Thermodynamic Response of a Cylindrical Tunnel in the Theory of
Generalized Thermoelastic Diffusion

ZHENG Rong yue'?, LIU Gan-bin', TANG Gue- jin’
(1. College of Civil Construction and Environmental Engineering, Ningho Univ. ,Ningho 315211, China;
2. College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The theory of generalized thermoelastic diffusion of Sherief is used to investigate the dynamic response of infinite elastic
medium with a cylindrical tunnel subjected to a time-dependent thermal shock. Wihout the customary use of potential functions, the
direction method of solution, with the help of Laplace technique, is used to solve the coupling thermal, chemical and mechanical
governing equation. The analytical solutions of temperature increment, dsplacemernt, stress and chemical potential are obtained in the
transform domain, and by using the inverse Laplace transform, the numerical results are obtained and used to analyze the distribution of
temperature increment, stress, displacement and chemical potential on the condiion of theme- cheme- mechanical coupling.
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Tab.1 The computational parameters
Lame G 3. 86% 10’ Pa q, 1.78x 10°°C™!
Lame A 7.76x 10’ Pa a, L2x10*C™!
p 1800kg m’ c, 2000m’s™>C~!
T 0. 02s K 3. 8W
T 0. 2s T, 293K
D 085x 10°* ¢; b 12;9x 10°
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Fig. 1 Distribution of temperature increment at different time Fig.2 Distribution of temperature increment at different radius
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Fig.3 Curve of radial displacement at different time Fig.4 Curve of radial displacement at different radius
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Fig. 5 Curve of radial stress at different time Fig. 6 Effect of diffusion coefficient on chemical potential
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