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Development and application of test system for stress and water-rock
coupling interaction

DENG Huafeng" 2, LUO Zuosen" 2, LI Jianlin" 2, LI Zhuofen" 2, WANG Kongwei'* %, ZHANG Jingyu" 2,
CHENG Qifen'-?
(1. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area, Ministry of Education, Yichang 443002, China; 2. College of
Civil Engineering & Architecture, China Three Gorges University, Yichang 443002, China)
Abstract: The deterioration of rock mass in the water level fluctuation zone caused by water-rock interaction has become one
of the important factors affecting the stability of bank slope deformation. In order to solve the bottleneck in the experimental
simulation of the coupled effect of complex hydraulic environment and stress environment in the rock mass of the bank slope
the YRQ-1000 rock stress and water-rock coupling interaction test system is developed. Based on the development of a series of
water-rock interaction test equipment. It is mainly composed of water pressure loading system and control unit, dynamic and
static water simulation control unit, drying and air drying device and control unit, axial stress loading and testing unit, axial and
radial deformation testing unit and software control unit. The test system realizes the authentic simulation of the axial stress and
water pressure, and the cyclic coupling of the soaking-air-drying process. A series of verification test results show that the test
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system can meet the requirements of creep test of rock under the coupling action of reservoir water pressure and stress, and rock
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mechanism of the rock mass on the bank slope caused by the impoundment and long-term operation of the high dam reservoir
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creep test under the action of stress and water-rock coupling. The stress, water pressure loading and control during the test meet

the stability requirements, the test working condition of each parameter is good, and the overall operation of the test system is
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reliable. The development of the test system provides a good test platform for the analysis of the damage and deterioration effect and
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Fig. 1 Damage and deterioration of rock mass in typical reservoir

bank slope
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Fig. 2 Overall design diagram of rock stress and water-rock

coupling test system
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Fig. 7 Uniaxial compressive stress-strain curves of sandstone
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Fig. 8 Creep curves of sandstone under uniaxial graded loading
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coupling
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Fig. 11 Creep strain increment of sandstone under stress and

water-rock coupling
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