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1
Table 1 Training sample vector MPa
o,/MPa o,/MPa PN K
1 2 3 4 5 6 1 2 3 4 5 A

-1.41 -1.36 -4.13 -1.47 -1.67 -1.96 -1.36 -0.944 -4.78 -1.34 -1.66 -1.61 -5.5 1.0x10* 0.35 0.32 0.30
-2.76 -3.24 -7.16 -2.78 -3.08 -4.03 -1.69 -1.65 -6.25 -1.64 -2.19 -2.44 -11.0 2.0x10* 0.38 0.35 0.33
-3.15 -4.23 -8.66 -3.22 -3.66 -5.22 -1.77 -1.95 -6.99 -1.70 -2.40 -2.85 -16.0 3.0x10* 0.42 0.39 0.37
-3.81 -5.62 —-1.15 -4.07 -4.47 -7.21 -1.95 -2.55 -8.39 -1.86 -2.70 -3.83 -22.0 4.0x10* 0.45 0.42 0.41
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Table 2 Input vector of observed stress MPa
p %a ) %4 )
- 12.98 MPa pnr 0.44 1 ~3.00  -2.00 | 4 “2.00  -1.50
i1y 0.393 2 -4.00  -2.00 5 -3.40  -2.30
3 -5.50 -2.50 6 -4.00 -2.00
usy 0.375. 2.
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Fig.1 Distribution of first principal stress component
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Table 3 Comparison of computed and observed stress MPa
/% 6,/ 0y 0,/0y
Oua oy On Ou O Ou Ob
1 -3.07 -2.04 -3.32 -3.00 -2.00 2.27 1.97 1.08 1.50
2 -4.10 -2.05 -5.54 -4.00 -2.00 2.40 2.27 1.35 2.00
3 -5.67 -2.61 -6.24 -5.50 -2.50 3.09 4.35 1.10 2.17
4 -2.06 -1.53 -2.53 -2.00 -1.50 3.03 2.24 1.23 1.35
5 -3.53 -2.35 -4.06 -3.45 -2.30 2.29 2.17 1.15 1.50
6 -4.11 -2.06 -6.70 -4.00 -2.00 2.80 2.91 1.63 2.00
7 -3.59 -2.05 -3.95 -3.50 -2.00 2.59 2.33 1.10 1.75
8 -5.71 -2.81 -6.29 -5.60 -2.70 2.96 4.00 1.09 2.05
9 -4.08 -2.04 -4.49 -4.00 -2.00 2.11 1.87 1.10 2.00
10 -5.09 -3.05 -6.01 -5.00 -3.00 1.83 1.71 1.18 1.67
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1
a
b
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d
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20MPa f
g
1 J. 1983 53 64~67.
2 M . 1998.47 ~ 68.
3 M. 2000.1 ~15.
4 J . 1984 5 4 31~38.
5 I 198211 5~9.
6 J. 1987 17 3 11~19.
7 J. 1985 20 4 69 ~ 76.
8 J. 1991 13 3 37~42.
9 M . 2000.89 ~ 104.

ANN-Based 3-D Back Analysis of Initial Stress in Rock Masses

JIANG Zhong-ming XU Wei-ya SHAO Jian-fu
Research Institute of Geotechnical Engineering Hohai Univ. Nanjing 210098  China

Abstract The methods for calculation of the initial earth stress in rock masses are reviewed. In combination with the
theory of Fast Lagrangian Analysis of Continua and Artificial Neural Network ANN  a new approach is proposed for the
calculation of the initial earth stress. Based on the 3-D FEM the new approach integrates the merits of other methods
and takes into account the factors affecting the initial stress. A case study is given to show the reasonability of the present
method. In consideration of the influence of faults on the initial stress the approach may help reveal the distribution of

measured initial earth stress.
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