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Application of neural network to back analysis of mechanical parameters and
initial stress field of rock masses
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JIN Chang-yu', MA Zhen-yue , ZHANG Yun-liang', SHA Rui-hua', CHEN Qing-fa
(1. School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China;
2. Wuhan University of Technology, Wuhan 430070, China)

Abstract: At present, BP neural network has been widely used in back analysis of material parameters and initial stress field of rock
masses in geomechanics. However, BP neural network is prone to over-being-trained, slow in convergence, not global minimum but
local ones obtained and number of neurons in hidden layer hard to be determined. Authors using RBF neural network and BP neural
network respectively identified mechanical parameters and initial stresses according to measured normal stresses of some specific
points. Direct computations based on fast Lagrangian analysis of continuum (FLAC) were performed to get enough training samples
for RBF neural network and BP neural network. An example shows that combination of RBF neural network with FLAC is more
effective and rapid than application of BP neural network.
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Fig.2 Computation model
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Tablel Material parameters and tectonic stress coefficient k,
. Group 1 Group 2 Group 3 ko

& K/GPa G/GPa  p/kg-m® K/GPa  G/GPa p/kg-m> K/GPa  G/GPa p/kg-m> Xl Y J5 1A

1 15 10 1.80 30 20 2.00 31 19 2.00 0.1 0.1

2 19 11 1.90 31 22 2.10 33 22 2.30 0.2 0.2

3 22 13 2.00 32 24 2.30 34 24 2.30 0.3 0.3

4 23 14 2.05 33 26 2.40 34 26 2.30 0.4 0.4

5 24 16 2.09 35 27 2.50 35 27 2.50 0.5 0.5

6 27 20 2.10 36 28 2.50 36 26 2.50 0.5 0.1

7 28 20 2.07 37 29 2.40 37 28 2.55 0.4 0.2

8 29 21 2.20 39 29 2.50 38 30 2.60 0.3 0.4

9 30 23 2.20 39 30 2.60 39 31 2.70 0.2 0.3

10 31 25 2.30 40 31 2.70 40 31 2.70 0.1 0.5

11 32 26 2.40 40 32 2.78 41 32 2.80 0.1 0.2

12 34 26 2.45 41 34 2.80 42 33 2.90 0.2 0.4

13 35 27 2.50 42 35 2.90 42 34 3.00 0.3 0.5

14 35 28 2.50 43 36 3.00 43 35 3.00 0.4 0.5

15 36 29 2.60 44 37 3.10 44 36 3.10 0.5 0.3

16 37 30 2.70 45 38 3.20 46 38 3.20 0.5 0.4

17 38 32 2.80 46 39 3.30 47 39 3.30 0.2 0.5

18 39 33 2.90 48 40 3.40 48 40 3.40 0.3 0.1

19 40 33 3.00 50 41 3.50 49 42 3.50 0.3 0.4

20 41 34 3.10 52 42 3.60 51 43 3.60 0.2 0.4

21 19 13 2.00 44 29 2.30 43 31 3.00 0.2 0.3

K2 MAKIMES R B (EAL: MPa)
Table 2 Comparison between observed stresses and those by back analysis (unit: MPa)
P 1 5P 2 P 3 S 4 5P A
Ox Oy [ Ox Oy [ Ox Oy [ Ox oy [

SEIME -1.18 -1.53 -5.28 -1.21 -1.57 -5.42 -1.75 -2.58 -8.52 -1.81 -2.69 -8.85
RBF W44 -1.29 -1.57 -5.16 -1.30 -1.55 -5.29 -1.59 -2.18 -8.22 -1.62 -2.25 -8.54
BP %% -1.57 -1.43 -5.55 -1.62 -1.47 -5.71 -2.72 -2.47 -9.18 -2.92 -2.57 -9.55
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