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Application of Generalized Geological Model in Inverse Analysis of Complex

Strata Mechanical Parameters
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Abstract: The mechanical parameters of surrounding rock would not be exactly obtained through conventional
measuring means and those parameters often create large influence on the calculation results so how to select
parameters fitted to practical project is the key problem in the progress of numerical simulation. Inverse analysis of
strata mechanical parameters is an important means to obtain the mechanical parameters of surrounding rock.
According to physical and mechanical property of surrounding rock and soil the complex strata parameters are
induced and simplified and generalized geological model conformed to actual project is extracted. Data base is
established using strain softening model because it can reflect the non-inear character of surrounding rock and soil.
Mechanical parameters of hard soil and rock are analyzed by artificial neural network. The reliable parameters of soft
soil are obtained by engineering analogical method and compared to other ones from domestic projects. The method
can solve the uncertainty of mechanical parameters of complex strata and the reliable parameters are supplied for
subsequent engineering analysis. At the meantime the random adjustment of parameters only for increasing accuracy
of numerical simulation should be avoided.
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Table 1 Top surface elevation buried depth and thickness of each stratum
/m /m /m

<1> -15.48 ~26.12 19.44 0.00 0.00 0.20~7.45 3.47
<34 > ~ N 9.58 ~15.97 12.01 4.50~9.55 6.49 0.40~4.20 1.62 9
<32> N 7.60~20.52 11.01 4.75~8.00 6.54 0.85~5.75 2.13 8
<44 > 6.58 ~21.47 14.27 0.80~8.90 4.73 0.40~5.53 3.30 21
<42> 13.05~15.94 14.50 6.33~9.05 7.69 0.50 0.50 2
<54 > N ~ 6.75~22.06 12.23 0.25~10.60 6.06 0.85~7.10 3.81 10
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/m /m /m
<52> N 3.12~21.50 13.52 0.20~16.85 6.15 0.85~13.70 4.22 42
<6 > -18.73 ~18.68 5.11 3.00~39.80 15.08 0.40~15.45 3.58 43
<7> -21.80~18.49 0.52 2.80~40.20 20.08 0.40~18.40 2.83 37
<8> -17.10~22.90 -1.09 1.50 ~35.68 21.23 0.45~8.69 2.55 41
<9> -20.60 ~17.80 -4.20 3.50 ~39.00 24.33 0.30~34.20 9.11
3 2, 1 <I>~<9>
<l>~<54> <
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Table 2 Recommended mechanical parameter values of each stratum
wl% y/(kN * m~?) ¢/kPa 0!/ (°) N/
<l> 10.2 VI
<34 > 18.5 7.6 I
<32> 19.0 9.1 I
<44 > 27 19.1 29.83 13.6 8.4 Al
<42 > 56.0 16.0 8.00 8.00 / Al
<54 > 23.6 18.2 29.3 14.5 8.2 Al
<52> 29.5 18.5 34.1 14.4 16.4 \
<6 > 23.4 20 31.08 15.30 24.9 \Y
<7> 21.4 19.5 350 25 38.4 v
<8> 25 1 000 35 I
<9> 25.7 1 500 39 I
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Table 3 Recommended mechanical parameter values

of soft clay hardpan and rock layer

y/(kN*m™) c¢/kPa  @/(°)  E/MPa m

18 15 12 7 0.33
19 32 15 14 0.28
25 350 30 300 0.25
2 K11 +095
Fig. 2 Section of K11 +095 mileage
1
3
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Fig. 3  Section of K11 + 130 mileage BP K11 + 150
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Table 4 Training samples for BP neural net ( hardpan)
/mm /mm /MPa /kPa 1(°)
1 34.06 19.61 10 32 15
2 26.21 15.11 11 32 15
3 22.65 13.7 12 32 15
4 21.55 12.85 13 32 15
5 20.6 12.19 14 32 15
6 19.79 11.52 15 32 15
7 19.06 10.98 16 32 15
8 18.42 10.5 17 32 15
9 17.92 10. 11 18 32 15
10 23.12 13.8 14 24 15
11 21.17 12.58 14 26 15
12 21 12.43 14 28 15
13 20.71 12.2 14 30 15
14 20.6 12.19 14 32 15
15 20.55 12.08 14 34 15
16 20.28 11.87 14 36 15
17 20.16 11.79 14 38 15
18 20.28 11.87 14 40 15
19 21.6 12.92 14 32 14
20 20.25 11.87 14 32 16
21 19.9 11.57 14 32 17
22 19.43 11.23 14 32 18
23 19.2 11.08 14 32 19
24 18.94 10.9 14 32 20
25 20.6 12.19 14 32 15
5 BP ( )
Table 5 Tested mapping results of BP neural net ( hardpan)
/mm /mm /MPa /kPa 1(¢°)
20.6 12.19 14 32 15
BP 20.6 12.19 14.35 30.90 15.07
BP — — 2.5% 3.4% 0.5%
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Table 6 Inverse analysis results of hardpan layer mechanical parameters
/mm /mm /MPa /kPa 1(°)
29 8.75 16.56 33.26 16.58
4.3
2
o 2
C~ (%
7
7
Table 7 Reference values of soft clay mechanical parameters
y/(kN *+ m™?) c/kPa /(%) E/MPa o
<1l> 18.4 8.96 15.8 6.85 0.38
<34 > 18.3 0 28.0 11.0 0.30
<44 > 19.0 10.96 14.7 7.3 0.34
<42 > 17.4 10.3 6.9 6.3 0.40
<54 > 19.0 10.96 14.7 7.3 0.34
4.4 BP
3
8 BP ( )
Table 8 Training samples for BP neural net ( rock layer)
/mm /mm /MPa /kPa 1C°)
1 27.44 15.3 200 350 30
2 26.56 15.26 250 350 30
3 25.77 15.16 300 350 30
4 25.15 15.07 350 350 30
5 24.55 14.95 400 350 30
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/mm /mm /MPa /kPa (%)
6 24.09 14.87 450 350 30
7 23.58 14.73 500 350 30
8 23.19 14. 64 550 350 30
9 22.84 14.58 600 350 30
10 25.6 15.04 300 200 30
11 25.64 15.07 300 220 30
12 25.65 15.08 300 240 30
13 25.66 15.08 300 260 30
14 25.73 15.12 300 280 30
15 25.73 15.13 300 300 30
16 25.78 15.16 300 320 30
17 25.76 15.15 300 340 30
18 25.77 15.16 300 360 30
19 25.81 15.18 300 400 30
20 25.82 15.19 300 420 30
21 25.8 15.18 300 350 25
22 25.78 15.17 300 350 26
23 25.78 15.17 300 350 27
24 25.78 15.16 300 350 28
25 25.78 15.16 300 350 29
26 25.77 15.16 300 350 30
27 25.77 15.15 300 350 31
28 25.77 15.15 300 350 32
29 25.78 15.2 300 350 33
30 25.77 15.15 300 350 34
31 25.77 15.15 300 350 35
BP 9 BP K11 + 130
BP (19.0 mm) (9.57 mm)
BP 10,

10%
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Table 9 Tested mapping results of BP neural net ( rock layer)
/mm /mm /MPa /kPa 1(°)
25.78 15.16 300 380 30
BP 25.78 15.16 297.9 344.8 29.9
BP — — 0.7% 9.3% 0.3%
10
Table 10 Inverse analysis results of rock layer mechanical parameters
/mm /mm /MPa /kPa 1(°)
19.0 9.57 341.0 378.7 29.8
BP
° 11,
11
Table 11 Inverse analysis results of strata mechanical parameters
v/(kN *m™) c/kPa e 1(°) E/MPa i
18 11 15 7 0.35
19 33 16.5 16.6 0.28
25 380 30 340 0.25
11 3
4.5
K11 +200 4 4 K11 +200
11 Fig. 4 Section at K11 +200 mileage
o 20. 94 mm 150 40 d
d 20.0 mm o
40 d 5.
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