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Surrounding rock stability analysis of large underground powerhouse under
fluid-solid coupling interaction
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(1. Institute of Geotechnical Engineering, Xi’an University of Technology, Xi’an 710048, China;
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Abstract: The 2D and 3D finite element numerical simulation is applied to analyze the seepage
field and stress field coupling impact on surrounding rock stability of the large underground power
house after the sustained rainfall and groundwater according to the coupled fluid-mechanical theo-
rem. The underground powerhouse was located in a complex geological environment, so the
shapes and sizes of caverns were varied. The main workshop was not only crossed by a large fault
F77, but also infiltrated by persistent rainwater. This terrible engineering environment reduced
the stability of surrounding rock. Therefore, based on numerical simulation of full process of ca-
ving and supporting of underground plant during the whole construction period, the calculated re-
sults in different working conditions were compared. Through a numerical analysis of seepage
quantity, stress field strength, deformation field strength and the distribution of plastic zone, it
was suggested that the main building and the corner of the chamber should need to be strength-
ened. At the same time the stress and displacement of surrounding rock are increased in different
degrees, with the plastic zone also developed by the coupling field force. Accordingly, coupling
effect of stress field and seepage field should be considered and calculated seriously, and anti-
seepage and drainage operation should be done regularly to obtain the stability of rock surround-
ing the large underground powerhouse.
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Tab.1 Physical and mechanical parameters of the surrounding rock
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Fig. 1 The geometric figure of underground caverns
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Fig. 2 Mesh generation of calculation region(2D)
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Fig.3 Excavation layers of powerhouse
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Fig. 4 The pore-water pressure isoline
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