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STABILITY ANALYSIS OF LAYERED SURROUNDING ROCK MASS OF
LARGE UNDERGROUND POWERHOUSE OF XIANGJIABA
HYDROPOWER STATION
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(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China;
2. China Three Gorges Corporation, Yichang, Hubei 443002, China)

Abstract: The underground powerhouse of Xiangjiaba hydropower station(33.4 mX85.2 m) is the largest
underground powerhouse in the world. Excavation of large-span underground caverns in gently inclined stratum
leads to significant stability problems of surrounding rock mass. Both 3D distinct element method and stress and
displacement monitoring are used to study the surrounding rock mass stability, and two-ended anchor and
systematic bolts are used to reinforce the surrounding rock mass. Then, based on the monitoring results, the
stability of surrounding rock is analyzed. The research reveals the structure-controlled surrounding rock stability
problem of shallow or middle buried cavern, and great attention should be paid to geology analysis and the survey
of rock mass geometric features and discontinuity. It is appropriate to use the discontinuous medium mechanics
method, and then to implement the corresponding optimal reinforcement measures.
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Fig.1 Schematic diagram of the underground powerhouse of
Xiangjiaba Hydropower Station
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excavation sequence
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Fig.4 Excavation sequence at the first layer of powerhouse
(unit: m)
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Table 1  Equivalent continuum physico-mechanical parameters
of transversely isotropic rock mass
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Fig.6 Isochromatic zone of displacement in the 3D distinct
element model after excavation
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Fig.8 Displacement distributions of underground powerhouse

surrounding rockmass by multi-point displacement
meter monitoring(unit: m)
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Fig.10 Time-history curves of monitoring axial bolt forces
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Fig.11 Prestress lossing characteristic of prestressed cable
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