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Disintegration Characteristics and Energy Evolution Mechanism of Mudstone
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LIU Gaofu'?, LUO Zuosen'*, HUANG Yisheng1 , ZHANG Jingyu'’, WANG Wenhao'*, LIU Xu"?,
LIU Pan'?, QIAN Xinzhi'?, LI Jiacheng'*

1. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area (China Three Gorges University ), Ministry of Education,
Yichang 443002, Hubei, China;

2. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, Hubei, China

Abstract: Focusing on the stress and water occurrence environment of mudstone in the bank slope water-level-fluctuation zone of the
Jurassic Shaximiao Formation in the Wanzhou section of the Three Gorges Reservoir area, coupled stress and wetting—drying cycle
disintegration tests were conducted under different overburden stresses (0-0.6 MPa). The disintegration characteristics and energy
evolution mechanism were analyzed. The results show that: 1) The coupled stress and wetting-drying cycles significantly accelerate
the disintegration process of mudstone, with stress exerting an accelerating and regulating effect. 2) The accumulation rate and upper
limit of surface energy increase with increasing overburden stress. The accumulation rate is highly consistent with the evolution of the
disintegration rate, and the surface energy exerts a “promoting first and then inhibiting” effect on the disintegration process. 3) Under
coupled action, the overburden stress exhibits stage—differentiated evolution characteristics: accelerated damage during the 1st-5th
wetting—drying cycles, and promoted restructuring during 6th—12th cycles. The research results can provide support for the stability
evaluation of sandstone-mudstone interbedded reservoir banks in the Three Gorges Reservoir area.
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Table 1 Mechanical parameters and mineral compositions of mudstone samples
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Fig.1 Experimental setup
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Fig.2 Experimental flowchart
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Fig. 3 Macroscopic disintegration phenomena of mudstone
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