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Geomechanical properties and engineering prevention of breccia in left bank
underground powerhouse of Wudongde hydropower station

. 1 .1 . 1 .2 2 . .
HE Ming-wu'  PENG Ji-yinn  WANG Yi-feng ZHOU Yang-yi® JIANG Quan~ XU Dmg—pmg2
1. China Three Gorges Corporation, Beijing 100038, China; 2. State Key Laboratory of Geomechanics and Geotechnical Engineering,
Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China

Abstract: The breccia, a typical unfavorable geologic body in Wudongde hydropower station with low strength, poses a potential
threat to the stability of underground cavern in left bank. Firstly, physico-mechanical properties of breccia, as well as the strength,
cementation with limestone, dolomite and marble, and fusing contact characteristics are obtained by in-situ investigation and borehole
television, and experiments in laboratory. Following that a 3D numerical simulations, which consider the left hill and underground
cavern and are suggested mechanical parameters, are performed to simulate the excavating of main powerhouse for revealing the
mechanical responses of breccia in roof during excavation. The simulated result provides useful information for detail design of rock
supporting by showing the calculated failure approach index. The responding supporting design including the prestressed rock bolt,
shotcrete and prestressed anchor cable. In-situ practice involving rock excavation and reinforcement indicates that the breccia in the
roof remains stable, which is also confirmed by in-situ monitoring deformation with convergence pattern. This analysis indicates that
the breccia can be adopted as load bearing rock in view of the acceptable self-stability and compressive strength related to the
diagenesis process. Detail excavating and supporting schemes which utilizes the relaxing-inhibition supporting idea are applicable
and practical.
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Fig.1 3D layout of underground caverns of Wudongde
hydropower station in left bank
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Fig.2 Spatial distribution of breccia on the first layer
of main powerhouse
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Fig.3 Breccia in the opening face
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Fig.4 Interface between breccia and the limestone

observed by borehole television
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Table 1 Basic physico-mechanical properties of breccia
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82.1 45.0 0.27 0.30
2.40 2.49 479 41.6 0.73 0.29 0.30
393 372 0.29 0.29
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Fig.5 Cracks of breccia after uniaxial compressive test

Fig.6 Typical stress-strain curves of breccia under uniaxial
compressive test in laboratory
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Fig.7 Meshed 3D numerical model for underground

caverns in left bank

8
4.1 Fig.8 Schematic figure of block and joint for
stratified rock mass
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N = l+sing Table 2 Physico-mechanical parameters of rock mass
? 1-sing for numerical simulation
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vy, v Fig.9 Calculated displacements of breccia in roof during

excavation of the main powerhouse layer by layer
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Fig.10 Nephogram of the minor principal stress of 12
surrounding rock after complete excavation of caverns
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Fig.11 Nephogram of failure index in the roof after
complete excavation of main powerhouse
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Fig.12 Arch of powerhouse with supporting system of
shorting concrete and prestressed anchors
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