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In this paper, a one dimensional mathematical model of multilayered half space with a 

prescribed loading are presented first. The local thermal non-equilibrium condition is 

introduced in the governing equations to make a distinction from the local thermal 

equilibrium condition in traditional model. The analytical solution of displacement, 

temperature, pore pressure and effective stress are derived by the method of Laplace 

transform. In numerical simulation, the quasi-static response of a double-layered half space 

with specified parameters and impact thermal loading are investigated. It is shown that, due to 

the perpendicular non-homogeneity the quasi-static response of multilayered half space is 

different from that of uniform half space. The temperature distribution fulfilling local thermal 

non-equilibrium condition is different from that fulfilling local thermal equilibrium condition, 

especially when the coefficient of interface heat exchange is very small. And this distinction 

will result in the significant difference in displacement, pore pressure and effective stress. 

 

REFERENCES 

[1] Small JC and Booker JR (1986) The behaviour of layered soil or rock containing a 

decaying heat source. Int. J. Numer Anal. Methods Geomech. 10, pp.  501-519. 

[2] Rajapakse and Senjuntichai (1995) Exact stiffness method for quasi-static of a 

multilayered poroelastic medium. International journal of solids and structures. 32, pp. 

1535-1553. 

[3] Bai M and Abousleiman Y (1997) Thermoporoelastic coupling with application to 

consolidation. Int. J. Numer. Methods. Geomech. 21, pp. 121-132. 

[4] Giroud  AF, et al (1998) Thermoelastic and thermoplastic response of a double-layer 

porous space containing a decaying heat source. Int. j. numer anal. methods geomech. 22, 

pp. 133-149. 

[5] Nield DA and Bejan A (2006) Convection in porous media (3rd ed). Berlin: Springer. 
[6] Durbin F (1974) Numerical inversion of laplace transformation : an efficient improvement to 

Durbin and Abate’s method. Comp. J. 17, pp. 371-376. 

mailto:yang.yang-m23@rub.de

