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Displacement back analysis of rock mechanical parameters of large-scale
underground powerhouse with unloading surrouding rockmass
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Abstract: Displacement back analysis based on the in-situ measured information is one of the important parts that compose the
dynamics measurement-control and information-oriented construction of the underground project. On the basis of measured
displacements of surrounding rockmass , a system analysis method for back analysis of rock mechanics mechanical is established,
which is used to gain the unloading surrounding rock mechanical parameters of the large-scale underground powerhouse (excavating
span 30 meters and height 78.5 meters) of Pengshui Project on Wujiang River. The analysis method includes uniform design (UD) ,
BP artificial neural network (BP-ANN)D and genetic algorithm (GA) .Uniform design and numerical simulation are used to gain
training samples of BP-ANN, and BP-ANN is used to simulate the relationship between rock mass displacements and rock
mechanical parameters. In addition, the initial input weights of BP-ANN model are optimized by genetic algorithm (GA) because the
initial input weights of BP artificial neural network model strongly affect the accuracy of neural network. And the rock mechanical
parameters are gained through the trained BP-ANN and measured increment displacement of surrounding rock mass. Finally, the
surrounding rock mass displacements induced by the excavation of underground powerhouse are forecasted. According the result,
the forecasting displacements are approximate to the measured ones; so as to validate, the rightness and reliability of the above
method.
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Fig.1 Geological conceptual model
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Table 1 Physico-mechanical parameters of rock
mass and interlayers
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Table 2 The range and result of parameters in back analysis
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H At 915 [l 500~3000 200~1500 0.2~0.6 26.6~38.7 0.02~0.2 16.7~31 0.5~20 25-35 1.0~2.5
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Table 3 The samples for training of BP model
S kg/MPa-m"  ko/MPa-m'  ¢)/MPa o/ (°) ¢2/ MPa 0 (°) Ei/ GPa E»/ GPa ke
1 500 200 0.6 29.02 0.164 2242 14 33 2.2
2 3000 200 0.44 38.7 0.128 19.56 17 33 1.6
3 2000 1500 0.44 36.28 0.164 16.7 8 35 22
4 2000 460 0.28 29.02 0.02 16.7 11 33 25
5 500 980 0.36 29.02 0.2 2528 5 35 1.6
46 500 980 0.36 26.6 0.128 2528 20 25 2.2
47 1000 980 0.2 38.7 0.092 28.14 11 33 2.2
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