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Fig.1 Structure of ANN for the prediction shear strength of rock joints
8
1.
1
Table 1 Maximum values of maximum shear stresses measured through single-direction compression tests MPa
P/MPa
0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70
1.05 4.2791 5.5316 9.8107 11.1675 12.0025 13.4673 15.8642 19.6215 24.1094
1.10 8.6627 12.0025 13.4637 15.4467 17.9516 18.8909 21.1871 22.5437 24.4225
1.15 12.0026 12.6288 15.7599 17.9516 19.2041 20.1434 22.0221 23.7964 24.9444
1.25 12.9418 14.4030 17.9516 21.1871 22.4395 22.8570 25.5706 26.4056 27.0318
1.30 13.2549 13.7768 14.7161 18.8909 20.4565 22.7526 24.1095 25.7594 26.9275
1 BP BP 0.20
3 0.18
D e 0.14
1 <5% 2. ﬁﬁ 0.10
D= 0.06
1.20 2. 0.02 ———m - . .
0 1000 2000 3000 -+ 10000
BP LB €5
2
Fig.2 Variation of network error
2 BP
Table 2 Predicted values of maximum shear stresses of fractal joint with BP network
P/MPa 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40 2.70
12.29 13.46 16.52 19.08 20.69 21.80 23.10 24.67 25.94
12.42 12.94 16.59 18.58 19.93 21.40 22.54 23.90 25.15
e/% -1.0 4.0 -0.4 2.7 3.8 1.9 2.5 3.2 3.1
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Prediction of Shear Strength
of Rock Joints with Artificial Neural Networks

QI Guo-qing' SHENG Jin-chang’ SU Bao-yw’
1. Ma' anshan Institute of Mining Research ~Ma'anshan 243004 China
2. College of Water Conservancy and Hydropower Engineering Hohai Univ. Nanjing 210098 China

Abstract In this paper a method for predicting the shear strength of rock joints with Artificial Neural Networks ANN

and determining the influence of input factors in neural networks on the shear strength with Relative Strength of Effect
RSE is presented. ANN training and parameter prediction are conducted according to the data of photoelastic tests and

mechanical properties of the fractal joint. The result indicates that the ANN method is a powerful tool for the study of the

shear strength of rock joints.

Key words roughness of rock joint artificial neural networks non-linear problem relative strength of effect





