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Study on Inverse Analysis of Mechanical Parameters of
Surrounding Rock Mass in Shallow Underground Cavern
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Abstract: Based on random weight particle swarm optimization and least square support vector
machine, the displacement inverse analysis model of mechanical parameters of underground cavern
was established. The learning samples were determined by orthogonal test and 3DEC model. Using this
model, the inverse analysis was carried out. The results show that the inverse analysis of mechanical
parameters can be realized by using the nonlinear mapping of support vector machine method. The two
lateral pressure coefficients are 0.453 and 0.644, and the elastic modulus of three kinds of rock masses
are 10.15, 8.20 and 2.62 GPa. The deviation between the displacement obtained from inverse analysis
and on-site measurement is small, which verifies the rationality of the inversion parameters.
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Tab.1 Combined orthogonal test scheme of various horizontal parameters

ZH T 2% 1 W %% 2 TIT 225 A 8 IV B R V B AR
VES K. K E5/GPa Ei/GPa Es/GPa
1 0.35 0.55 8 4 1
2 0.35 0.60 10 5 2
3 0.35 0.65 12 6 3
4 0.35 0.70 14 7 4
5 0.40 0.55 10 6 4
6 0.40 0.60 8 7 3
7 0.40 0.65 14 4 2
8 0.40 0.70 12 5 1
9 0.45 0.55 12 7 2
10 0.45 0.60 14 6 1
11 0.45 0.65 8 5 4
12 0.45 0.70 10 4 3
13 0.50 0.55 14 5 3
14 0.50 0.60 12 4 4
15 0.50 0.65 10 7 1
16 0.50 0.70 8 6 2
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ZH i il & I fha IV 2RERSE VISR Ebreddl  (rfshys 55
UES AH K, RHL 2K, & E3/GPa i EJ/GPa 5t Es/GPa {6 /mm AR R /%

1 0.35 0.55 8 4 1 12.06 45.25

2 0.35 0.60 10 5 2 9.04 33.92

3 0.35 0.65 12 6 3 7.39 27.73

4 0.35 0.70 14 7 4 7.39 27.73

5 0.40 0.55 10 6 4 12.02 45.10

6 0.40 0.6 8 7 3 9.07 34.03

7 0.40 0.65 14 4 2 9.03 33.88

8 0.40 0.70 12 5 1 7.44 27.92

9 0.45 0.55 12 7 2 12.00 45.03

10 0.45 0.60 14 6 1 9.06 34.00

11 0.45 0.65 8 5 4 17.41 27.80

12 0.45 0.70 10 4 3 5.05 15.92

13 0.50 0.55 14 5 3 17.42 27.84

14 0.50 0.60 12 4 4 12.00 45.03

15 0.50 0.65 10 7 1 9.09 34.11

16 0.50 0.70 8 6 2 12.05 45.22
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Tab.3 Results of parameter inversion

TR PR SKIME /mm TR /mm 3222 /% WEWTE DR KA /mm THR(E /mm BR2E /%

Cl 154 0.83 0.90 -8.43 C2 14 26.31 24.32 7.56
24 3.72 321 13.7 24 7.06 7.20 -1.98
34 15.89 17.0 -6.99 34 18.91 18.90 0.05
4 5 10.8 12.31 -13.98 4 45 54.95 51.02 7.15
504 14.0 12.23 12.64 55 27.79 2421 12.88
C3 15 19.32 17.4 9.94 Cc4 14 23.66 20.92 11.58
25 20.24 18.90 6.62 24 20.95 222 -5.97
34 36.37 36.16 0.58 34 112.7 119.90 -6.39
4 45 44.57 39.79 10.72 4 45 21.81 22.67 -3.94

54 40.69 38.81 4.62 54 20.61 22.28 -8.10
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