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Study on the influence of water level rise on 4 & toppling slope of
The Cihaxia Hydropower Station stability

YANG Min, LI Hongru, LI Ning, LI Guofeng, AN Xiaofan
(Institute of Geotechnical Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract ;: The buoyancy caused by the rise of the reservoir water level will change the original environment of water-
slope interaction, which is not conducive to the stability of the slope in the reservoir area. Based on the site
investigation of the toppling mass in 4 # toppling slope of Cihaxia Hydropower Station and the corresponding
geological environment, the genetic mechanism and evolution process of the toppling mass at the bank of the
reservoir were discussed. By using the numerical simulation method and the FILLAC3D finite difference software, a
three-dimensional model is established, and the stability of the toppling slope of the reservoir bank is calculated and
analyzed by strength reduction theory. The displacement of the slope at the critical point and the consistency of the
plastic zone is through are taken as the criterions for slope instability. The results show that: (1) and the
consistency of the stability of toppling mass is obviously affected by the rise of the reservoir water level. (2) The
toppling mass is naturally stable with the stability coefficient at 1. 78. (3) With the increase in water level of the
reservoir, the safety factor of toppling mass decreases gradually. When water level of reservoir rises to 2 990 m
(Water level 355 m), the stability coefficient of the toppling mass is the smallest as 1. 12, which is less than safety

factor of slope as designed. To ensure safety, it is recommended to monitor such kind of toppling mass.

Key words: rising of reservoir water level; strength reduction method; 3D analysis; factor of safety
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Fig. 13 the plastic zone, the shear strain increment

and velocity contours
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