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Fig. 1 The schematic diagram of stress-strain curve
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Fig.2 Energy density curve of rock under different confining pressures
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Fig. 4 Time history diagram of rock strain energy conversion
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Study on Energy Evolution of Hard Rock Under High

Confining Pressure and Unloading Condition
HU Bao-wen'**,LV Cong-rui' , SU Hui' , NAN Bo-wen', SONG Jin-ke',LI Jiang-zhe'
(1. School of Water Conservancy and Hydroelectric Power, Hebei University of Engineering, Handan 056038, China;
2. Beijing Key Laboratory of Urban Underground Space Engineering. Beijing 100083, China;
3. Hebei Key Laboratory of Intelligent Water Conservancy, Handan 056038, China)

Abstract: In order to explore the energy evolution law of rock failure process in the excavation process of diversion
tunnel, this paper selects magnetite ore and carries out conventional triaxial and triaxial pre-peak constant axial pressure
unloading confining pressure tests. The results show that in the conventional triaxial test, the rock is dominated by elastic
strain energy storage and dissipative strain energy consumption before the peak stress, and the elastic strain energy re-
lease and dissipative strain energy consumption after the peak stress. With the increase of confining pressure, pre-peak
shear fracture energy is higher than post-peak shear fracture energy. In the unloading confining pressure test, the dissipa-
ted strain energy increases exponentially. The faster the unloading rate, the shorter the unloading period is, and the high-
er the rate of energy increment per unit time between the unloading point and the drop point. Based on the M-C criterion
of rockburst dynamics, the loss of rock cohesion and the dissipated strain energy of rock under unloading path, the dam-
age variable in the process of rock unloading is defined, and the damage degree of rock deformation and failure is revealed
from the perspective of energy.

Key words: energy evolution; shear fracture energy; energy change rate; damage variable





