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Analysis of the influence of bedding attitude on the relaxation deformation characteristics

of surrounding rock of underground powerhouse within layered rock mass

WANG yanbing', ZHANG Qiang’, GUO Mingqun', LIU Yongqi’, WANG Yujie’, LIU Lipeng’
(1. State Grid Economic and Technological Research Institute Co., Lid, Beijing 102209, China;
2.China Institute of Water Resources and Hydropower Research, Beijing 100048, China;
3. State Grid Corporation of China, Beijing 100031, China)

Abstract: In order to study the stability of underground powerhouse with layered rock mass, numerical sim-
ulation was carried out based on the three—dimensional Distinct Element Code(3DEC). The influence of bed-
ding attitude on the relaxation deformation characteristics of surrounding rock of underground powerhouse
with layered rock mass was studied and the results have shown that when the bedding dip angle is less
than 30°, the maximum deformation of surrounding rock occurs at the arch crown and bottom plate. Howev-
er, when the dip angle is greater than 60°, the maximum deformation occurs at the side wall. Under the
same conditions, with the increase of dip angle, the maximum deformation of the surrounding rock and the
depth of the relaxation deformation zone (RDZ) increase first and then decrease, and reach the peak when
dip angle reaches 60° ~ 70°. With the increase of angle between the bedding strike and the longitudinal ax-
is of the cavern, the maximum deformation and depth of RDZ decrease gradually. Moreover, such variation
becomes stable when the angel is greater than a threshold angle. For the steeply inclined layered rock
mass, when designing the underground powerhouse, it is suggested that the angle between the bedding
strike and the longitudinal axis of the cavern should not be less than 60°.

Keywords: underground powerhouse; layered rock mass; bedding attitude; relaxation deformation character-
istics; 3DEC
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