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The thermo - mechanical consolidation coupling analysis and its
discretization on jointing rock mass by finite element method

Takeshi SASAKI, Fumio NAGAI ,Kjima Corporation

Abstruct

This paper describes the thermo - mechanical consolidation coupling analysis and its discretization
method for the simulations of nuclear waste storage or hot dry rock geothermal power station on jointing
rock mass by finite element method. Ohnisi et al (1986) presented the thermo - mechanical consolidation
coupling analysis by finite elements using Shandhu 1-2 type (Arai et al ,1983 ) discretization. The
authers followed basic equations presented by Ohnisi (1986) and an anisotropic stress - strain and
permeable constitutive lows are employed for combining arbituary oriented joint sets by compliances
matrixes (T.F.Cho, 1988) . Four - node standard iso - parametric finite element as Shandhu 1-1 type with
reduced integration and scaling method are employed for the stabilities of numerical caluculations. The
resuls of one - dimensional numerical exsamples of the consolidation models compared with analytical
solutions of the Fourier series and two dimensional thermo - mechanical consolidation coupling model
presented by Ohnisi et al (1986) are good performed with presented method. The resuls of two
dimensional rock mass models with combining arbitrary oriented joint sets are shows that the fulid flow
direction is followed along direction of the joint sets , and those are seems to be cleary explaind from the
influence of joints orientation. Since, the results of those numerical examinations, the presented method

to be applicable plently for actural rock mass models with combining arbitrary oriented joint sets.
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