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Rock elastic strain energy and dissipation strain energy evolution charac—
teristics under conventional triaxial compression

ZHANG Li-ming' >® GAO Su' REN Ming-yuan' WANG Zai-quan' MA Shao-giong'

( 1. College of Science Qingdao Technological University Qingdao 266033 China;?2. Co-operative Innovation Center of Engineering Construction and Safety in
Shandong Peninsula Blue Economic Zone Qingdao Technological. University Qingdao 266033 China; 3. State Key Laboratory for GeoMechanics and Deep
Underground Engineering China University of Mining & Technology Xuzhou 221008 China)

Abstract: In order to get features of energy nonlinear evolution during rock failure process conventional triaxial com—
pression tests of marble limestone and sandstone were carried out. Results show that most of external work is converted
into rock elastic strain energy before rock yielding. Dissipation strain energy increase rapidly after rock yielding. How—
ever elastic strain energy increases slowly. Rock limit storage energy increases with the confining pressure increasing.

Rock limit storage energy is also related to the rock nature. The higher strength and stronger brittleness of rock its lim—
it storage energy is larger. The maximum limit storage energy of limestone is biggest in three kinds of rock. The maxi—
mum limit energy storage of marble is bigger than that of sandstone. According to the interaction mechanism between
energy accumulation and energy dissipation rock energy nonlinear evolution model was established. The model agrees
well with three kinds of rock experimental results.

Key words: rock failure; elastic strain energy; dissipation strain energy; energy evolution
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