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Abstract: With the engineering background of a hydropower station, two new methods to determine the REV of
fractured rock masses are introduced: Digital Image Processing method and discontinuous deformation method
DDARF. The hydropower station’ s surrounding rock masses are divided into several engineering geological sections
based on lithologic differences, weathering and unloading degrees, and a stochastic fractured network model is estab-
lished, the mechanical parameters’ response law of rock masses with different sizes is studied, the REV size of rock
masses and equivalent mechanical parameters are obtained; The nonlinear strength criterion of rock masses is set up,
with the criterion nested into FLAC™ , excavation of hydropower station is simulated, and the displacements of key
points are monitored. Results show that the surrounding rock masses’ compressive strength of hydropower station has a
positive correlation with confining pressure; the excavation of cavern has large effect on this cavern’ s corners and the
centres of upstream and downstream, these parts should be strengthen and supported; numerical results and monito-

ring values of key points’ displacements are in line, with the error less than 5%. The Digital Image Processing meth-
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od and DDARF method open up a new way of determining fractured rock masses’ REV, which have a broad applica-

tion prospect for analyzing underground surrounding rock masses’ stability under complex conditions.

Keywords: fractured rock mass; DDARF; REV; Digital Image Processing; nonlinear strength criterion; hydro-

power station
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Fig.1 The concept of rock masses’ representative

elementary volume
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Fig.2 Geological division of hydropower station’ s

surrounding rock mass
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Fig.6 Layered excavation and key points’ arrangements

of hydropower station
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Fig.8 Comparison of key points’ displacements
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