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Abstract: The collapse situation of entrance slope of expansion project of Huanglongtan Power Plant is introduced. The
maintenance of the stability of the slope to the need for governance is pointed out. According to the characteristics of unloading
rock mass and the related documents, the relation graph between the unloading quantity and the deformation modulus of slope
rock mass is displayed. According to the characteristics of the entrance slope, by using the mechanics theory of unloading rock
mass and the finite element method, four kinds of conditions for slope analysis are adopted, that is, the initial stress field,
excavation, unloading excavation and reinforcement. The values of the maximum horizontal and vertical displacement
calculated by use of the unloading rock mass mechanics theory are larger than those by the conventional methods. The variation
is substantially the same for each profile. The constraint of the reinforcement measures to the horizontal displacement of
excavation face of slope is not obvious, but the stress state of the surrounding area of the excavation face is greatly improved

and the stability of the slope is strengthened. The results may provide a reference for the design of slope reinforcement.
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Fig. 1 Slope of entrance road of expansion project
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Fig. 2 Layout of expansion project of Huanglongtan power plant
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Table 1 Initial mechanical parameters of rock slope

R it e e
1 w BB TIRA TR R A R 3 26.8 0.28 0.3 30.0 0.18
2 w B R 4 26.8 0.26 0.3 32.0 0.18
3 y oA A 2 26.8 0.33 0.2 242 0.10
4 e A S B S A 5 27.5 0.21 0.4 38.7 0.20
5 vi JAR S AT A O s AR A S 4 26.8 0.28 0.3 35.0 0.15
6 vy SRUEBH K A 4 27.5 0.26 0.6 36.0 0.30
7 i SR E 5 28.0 0.24 0.8 435 0.40
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Fig. 3 Relationship between unloaded quantity and deformation
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Fig. 4 Excavation stratigraph of profile B1-1’
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Fig. 5 Material zoning of profile B1-1’

6 BI-1"HIE B THI 5 E
Fig. 6 Elements of profile B1-1’
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Fig. 7 Contours of first principal stress under initial stress field
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Fig. 8 Contours of horizontal displacement after excavation
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Fig. 9 Contours of vertical displacement after excavation
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Fig. 10 Contours of horizontal displacement after unloading

excavation
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Fig. 11 Contours of first principal stress after unloading
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Fig. 12 Layout of protection structures of entrance road slope
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Fig. 13 Contours of horizontal displacement after reinforcement
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Fig. 14 Contours of vertical displacement after reinforcement
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Fig. 15 Contours of first principal stress after reinforcement
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Table 2 Statistical values of stress and displacement
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