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Analysisof rock creep by meansof irreversible thermodynamics

PAN Chang-liang, CHENY uan-jiang,CAO Ping, WANGWen-xing

(College of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: The nonlinear process of rock creep results from the change and damage of the internal configuration and structure of the
rock material .On the basis of Biot's evolution equation about the viscoelasticity, the paper introduces the socalled structure
parameters reflecting the change and damage of the internal configuration and structure of the rock material to indicate their influence
on Helmholtz free energy and the evolution equation, and then derives a new evolution equation which is applied to the nonlinear
creep of the rock by means of irreversible thermodynamics .As a specific application of the new evolution equation, the paper
studies the nonlinear cregp behavior of rock under uniaxial load and gains the analytic results, that is, there is alimit stress value when
rock creeps. If the applied longitudinal stress is below the value, the creep strain approaches an asymptotic value at a decreasing
strain rate, and when it is over the value ,the creep strain initially increases at a decreasing strain rate and then it increases at an
accelerating rate. These results explain some practical creep phenomena of the rock such as the stable creep ,the unstable creep and
the long strength etc.
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