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Mechanical Behavior Differences and Constitutive Model of Rock at Different Depths
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Abstract Deep resource mining and deep underground space utilization have become normal, and deep
engineering development will be an important development field in China in the future. The research on
mechanical behavior and basic theory of rock in accordance with deep characteristics is the key factor to
ensure the safe and efficient development of deep engineering. This work summarized our research
progresses of mechanical behaviors and constitutive models of rock at different depths in recent years:
relying on the kilometer-level deep coal comprehensive mining base, i. e. , Pingdingshan Coal Mining Area
(1100 m), and the world’s deepest China Jinping Underground Laboratory (2400 m), taking the depth as
the main research line, the rock mechanical testing technologies considering the characteristics of deep
occurrence environment and engineering disturbance were preliminarily developed, the differences in
dynamic and static mechanical behaviors of rocks at different depths were revealed, the constitutive relation
and catastrophe analysis model based on energy of rock considering the influence of depth were established,
and the preliminary applications were realized in the deep engineering practices of Pingdingshan Coal Mine
Area and China Jinping Underground Laboratory. Those results are of great significance to promote the

efficient and safe development of deep resources and deep underground space.

Keywords deep rock; different depth; mechanical behavior; energy characteristics; constitutive mode
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