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for the Three Gorges granite
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Table 1 Values of creep compliance under different
referential temperatures

ﬁf;ﬁf C, Cyp C. Cyq
20 7.516 —0.0147 15.924 —0.002 5
100 4.448 0.017 6 144.878 —0.000 9
150 1.807 0.026 0 57.095 0.002 3
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THEORETICAL AND EXPERIMENTAL STUDY ON TIME-TEMPERATURE
EQUIVALENT PRINCIPLE FOR ROCK

Liu Quansheng', Xu Xichang', Tsutomo Yamaguchi’, Akio Cho®
(* Institute of Rock and Soil Mechanics, The Chinese Academy of Sciences, Wuhan 430071 China)
(®National Institute for Resource and Environment, AIST, MITI, Tskuba, Japan)

(¢ Geological Survey Institute of Japan, Tskuba, Japan)

Abstract Based on the theory of irreversible process thermodynamics in part I of this paper, non-linear
thermodynamic analysis is engaged in, and non-linear stress-strain-temperature equations are established. Thus,
general expression for time-temperature equivalent principle is theoretically obtained. And furthermore in part 1II,
the equation of displacement factor in time-temperature equivalent principle is derived. At last, the parameters in the
equation are determined, and the main curves for creep compliance and cohesive of Three Gorges granite are
obtained by a series of tests. As a result, it is proved that both deformation and strength performances obey the
principle.

Key words rock, time-temperature equivalent principle, irreversible process thermodynamics, main curve,
displacement factor
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