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Sensitivity analysis of mechanical parameters to surrounding-soil response
induced by shield tunneling considering spatial variability
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Abstract Stochastic calculations by combining the random field theory and the finite difference analysis together
with Monte Carlo simulation are used to carry out the sensitivity analysis of spatial variability of soil

parameters to surrounding-soil response induced by tunneling. The effects of coefficients of variation(COV) of
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Young's modulus(E) Poisson's ratio( £) cohesion(C) and friction angle( ¢ ) on the surrounding-soil response
were investigated and discussed in detail. Results show that the main influence factors on surrounding-soil
response are arranged in the order of spatial variability of internal friction angle Young's modulus cohesion and
Poisson’s ratio. The higher the variation level of the parameters the greater the sensitivity of the parameters.
Additionally the influence of spatial variability of Poisson’s ratio on surrounding-soil response can be neglected
in stochastic analysis. The influence of cohesion can be considered comprehensively according to the variation
level.
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3 (COV=0.2)
Table 3 Calculation parameters and results(COV = 0.2)
E H c /mm /mm
E_I 0.10 0.20 0.20 0.20 15.675 19.417 0.121 2277
E2 0.15 0.20 0.20 0.20 15.767 19.277 0.121 2214
E3 0.20 0.20 0.20 0.20 16.122 19.626 0.129 1.866
E 4 025 0.20 0.20 0.20 16.390 20.306 0.131 1.682
Es 030 0.20 0.20 0.20 16.809 21.336 0.147 1.295
1 0.20 0.10 0.20 0.20 16.168 19.932 0.127 1.871
w2 0.20 0.15 0.20 0.20 16.034 19.637 0.124 1.987
w3 0.20 0.20 0.20 0.20 16.122 19.626 0.129 1.866
w4 0.20 025 0.20 0.20 16.060 19.679 0.125 1.966
cov=05 ws 0.20 030 0.20 0.20 15.950 19.989 0.131 1.937
o1 0.20 0.20 0.10 0.20 15.263 17.627 0.089 3.502
02 0.20 0.20 0.15 0.20 15.621 18.657 0.107 2.625
93 0.20 0.20 0.20 0.20 16.122 19.626 0.129 1.866
@ 4 0.20 0.20 025 0.20 16.751 21.420 0.150 1.295
05 0.20 0.20 0.30 0.20 17.758 24.245 0.189 0.670
c 1 0.20 0.20 0.20 0.10 16.004 19.447 0.121 2.058
c2 0.20 0.20 0.20 0.15 16.118 19.564 0.120 2,014
c3 0.20 0.20 0.20 0.20 16.122 19.626 0.129 1.866
c 4 0.20 0.20 0.20 0.25 16.223 20.342 0.134 1.735
cs 0.20 0.20 0.20 030 16.122 20.010 0.132 1.819
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Fig.3 Effects of the coefficient of variation of mechanical parameters on the maximum eigenvalues of surface subsidence(COV = 0.2)
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Table 6 Classification criteria for sensibility of model
parameters
0.05 ( 015 0.2 0.25)
C C, Cs Cy
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Table 4 Sensitivity of the eigenvalues of the maximum
surface subsidence(COV = 0.2)
7 (COV=0.2)
¢ 0.013 0.079 0.226 0.299 Table 7  Attribute measures of various model parameters
0.140 0.282 0.666 1.426 (COV=0.2)
0.077 0.105 0.150 0.570
I 0.003 0.004 0.005 0.022
c 0.606 0.394 0.000 0.000
4 0.000 0.039 0.497 0.464
5 (COV=0.2)
. . . . E 0.518 0.342 0.141 0.000
Table 5 Comprehensive sensitivity of surrounding soil
H 1.000 0.000 0.000 0.000

deformation and plastic zone magnitude(COV = (.2)
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Table 8 Attribute measures of various model parameters
(COV=0.1) (Cov=0.1)
c 1.000 0.000 0.000 0.000
4 0.000 0.364 0.571 0.065 (COV - 02) (COV - 03)
E 0.592 0.312 0.095 0.000
H 1.000 0.000 0.000 0.000 (COV = 03)
3
9 (COV=0.3)
Table 9  Attribute measures of various model parameters
(COV=0.3)
c 0.535 0.465 0.000 0.000
4 0.000 0.000 0.000 1.000
E 0.194 0.214 0.301 0.291 M-C
H 0.978 0.022 0.000 0.000
2.311 3.535 3.978
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Fig.4 Effects of the coefficient of variation of mechanical

parameters on average plastic zone magnitude
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