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Research progress on dynamic response of deep rocks under coupled
hydraulic-mechanical loading
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safety, China University of Geosciences(Beijing), Beijing 100083, China)

Abstract: Deep rock is under a complex geological environment with high geo-stress, high osmotic pressure, and strong
dynamic disturbance, under the action of the three, the rock body is more prone to damage and rupture, inducing sudden
water surges, seepage, blowouts and other engineering geologic hazards. Therefore, investigating the rock dynamics of the
rock under hydraulic-mechanical coupling is one of the prerequisites for conducting rock engineering construction. In re-
cent years, many scholars have obtained some fruitful research results in the study of rock dynamics properties under the
consideration of water and different stress states. In order to provide more comprehensive guidance for engineering con-

struction and facilitate the subsequent research, the above work is reviewed and summarized in terms of experimental
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setups, test results, and the mechanism of the confining pressure and water content. Firstly, the basic principle of the split
Hopkinson pressure bar (SHPB) system and the device improvements used to simulate the deep rock storage environment
are introduced, including the confine-ment-coupled SHPB system and pore-pressure (osmotic pressure)-coupled SHPB
system. The advantages and shortcomings of each type of device in the study of rock dynamics under hydraulic-mechanic-
al coupling are briefly analyzed. Secondly, the dynamic mechanical response characteristics of rocks hydraulic-mechanic-
al coupling considering different stress states (uniaxial confining, triaxial confining) are summarized. The dynamic mech-
anical response of deep rocks under fixed preset pore pressure and osmotic pressure coupling and its law of variation with
pore water pressure and osmotic pressure are described in detail. Subsequently, the mechanism of confining pressure on
the dynamic properties of the rock is outlined, and the influence law under different stress states is analyzed. The strength-
ening and weakening microscopic mechanism and quantitative expression of the dynamic mechanical properties of the
rock by water are recapped. Finally, the dynamic response of deep rocks under hydraulic-mechanical coupling is summed

up, and the further experimental research work and the research direction of deep rock dynamics are proposed.
Key words: hydraulic-mechanical coupling; rock dynamics; split hopkinson pressure bar; pore pressure; osmotic pres-

sure
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Fig.2 Schematic of SHPB system with an active and controllable triaxial confinement!
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