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BACK-ANALYSIS AND APPLICATION STUDY ON SURROUNDING ROCK
PARAMETER FIELD OF UNDERGROUND ENGINEERING
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(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan, Hubei 430072, China;
2. Infrastructure Management Center of Lu’an Group, Changzhi, Shanxi 046204, China)

Abstract: The quality of rock mass become unfavorable by the influence of blasting explosion, opening and lag
of anchorage and support. The closer the surrounding rock near cave surface is, the worse it becomes. The longer
the time after opening without anchorage and support is, the worse it becomes. So it is thought that surrounding
rock is heterogeneous, but a parameter-field of space distribution, which is varied with the geological conditions;
and opening and support methods are presented. Adopting 3D elastoplastic damage FEM and displacement
back-analysis method, the proper parameters of surrounding rocks are determined by sensitivity analysis.
Adopting local cross section model, the local parameter-field can be calculated rapidly. Then, the parameter-field
of whole 3D model can be built by interpolation. Finally, combined with Pubugou underground powerhouse, the
3D FEM model is built. When monitoring data are inputted, the surrounding rock parameter-field can be obtained.
The calculation results are used to predict the displacement and stabilization of surrounding rock. The results show
that the distribution of parameters of surrounding rock mechanics calculated agrees well with those measured.
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Fig.1 Extensometers on the monitoring section of caves
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Fig. 3 Flow chart of back-analysis
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Table 1 Rock mass regionalization of underground powerhouse
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Table 2 Suggested values of rock mass mechanical parameters
around underground powerhouse
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2.61 15~20 0.21 1.35 2.0 5~7
3.07 12~18 0.23 1.35 2.0 5~7

2.61 8~13 0.25 1.10 1.2 4~5
2.88 6~10 0.27 1.10 1.2 4~5
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Fig.4 3D finite element model
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Table 3 Rock mass deformation moduli of back-analysis

calculation GPa
MES A LURARE LU HET5 U RV
0+16.6  3.0~46 3.0~48 10.0 50~8.0 3.0~50
0+1156 12.0~16.0 8.0~10.0 9.0~120 10.0~11.0 7.0~8.0
0+1816 50~60 8.0~9.0 80~100 8.0~90 50~6.0
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