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Macro and Micro Mechanical Characteristics and Constitutive Behavior Evolution of
Rocks Affected by Multiple Environmental Factors

WANG Su Ran, CHEN You Liang

Department of Civil Engineering, The University of Shanghai for Science and Technology,
Shanghai, P. R. China

Our research team conducted a series of investigations on rocks in order to fully understand
the evolution process of rock mechanical characteristics under coupling effect of high
confining pressure, temperature, and chemical erosion: (1) The rocks were treated with high
temperature, freezing-thawing cycles and chemical erosion. The deterioration mechanisms of
mechanical characteristics of rocks under coupling effect are explored. The damage evolution
constitutive models considering the entire process of rock compression failure is established.
Based on the discrete element method, the development of microcracks in the process of rock
failure is investigated. (2) In order to describe the instantaneous mechanical response of rock
during soft rock tunnel excavation, the elastic-plastic analytical solution considering swelling
stress and dilatancy is obtained. In order to solve the corresponding problems of long-term
surrounding rock mechanics, a novel fractional viscoplastic model is established, based on
which the analytical solution of displacement in viscoplastic region is derived.
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