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Sensitivity analysis of roadway surrounding rock deformation factors

under dynamic disturbance
SUN Yidan', YANG Yu', SUN Boyi', LI Min', SUN Haoxiang
(1.School of Civil Engineering , Liaoning Technical University, Fuxin 123000, China;
2.School. of Mines , Liaoning Technical University, Fuxin 123000, China )

Abstract: The surrounding rock of the underground tunnel is more likely to to be deformed or even unstabledue to dynamic disturbances
such as fracture of overburden, blasting and excavation of rock roadway in coal mining under high ground stress.Based on the elastic theory
and stress wave theory, the mechanism of tunnel surrounding rock instability under disturbance is analyzed. The ideal elastic —plastic
model of roadway surrounding rock is established by FLAC? software. On the basis of orthogonal optimization combination, the sensitivity
analysis of factors ( peakstress, frequency, lateral pressure coefficient and disturbance time) affecting roadway surrounding rock deforma-
tion under dynamic disturbance is carried out.The results show that different influencing factors have great differences in the sensitivity of
the maximum displacement of roof and ribs of the tunnel; By analyzing the deformation under 16 different combinations, it is found that the
deformation degree of roof and sides is the greatest when peakstress is 20 MPa, frequency is 1 Hz, lateral pressure coefficient is 1.4, dis-
turbance time is 0.8 s, the deformation degree of roof and sides is the lowest whenpeakstress is 5 MPa, frequency is 15 Hz, lateral pres-
sure coefficient is 0.8, disturbance time is 0.2 s. The sensitivities that affect the deformation of roof and sidesare in the order of lateral
pressure coefficient, disturbance time, peakstress and frequency. Finally, a multiple linear regression analysis method was used to estab-
lish the mathematical formulas of roof and slab deformation under the action of multiple factors. The regression effect is very remarkable,
which provides engineering reference for the effective support of roadways
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Fig.1 Simplified mechanical models of roadway
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Table 1 Petromechanical parameter
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(kg - m™) ##/GPa #/GPa MPa f1/(°)
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Fig.2 Numeric calculation model
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Table 2 Orthogonal design level for influencing

factor of roadway stability

SN 3 W EY R MR B

r {E/MPa H/Hy Y11 [6]/s
1 5 1 0.8 0.2
2 10 5 1.0 0.4
3 15 10 1.2 0.6
4 20 15 1.4 0.8
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Table 3 Orthogonal experimental scheme and

numerical simulation results

AL ES R i/ mm

B mwe s WES st

fi/MPa  R/Hz  HE [/ T o
1 5 1 0.8 0.2 40 36.5
2 5 5 1.0 0.4 51 54
3 5 10 1.2 0.6 60 66
4 5 15 1.4 0.8 73 87
5 10 1 1.0 0.8 55 57
6 10 5 0.8 0.6 47 45
7 10 10 1.4 0.4 64 83
8 10 15 1.2 0.2 51 61
9 15 1 1.2 0.4 59 66
10 15 5 1.4 0.2 59 76
11 15 10 0.8 0.8 53 46
12 20 15 1.0 0.6 51 56
13 20 1 1.4 0.6 70 87
14 20 5 1.2 0.8 63 72
15 20 10 1.0 0.2 45 51
16 20 15 0.8 0.4 43 43
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Table 4 Range analysis of roof displacement

B4 (mm)
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k, 53.10 56.00 47.75 54.25
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& R; 3.40 1.50 20.75 2.00

2) WA ALAE 3BT, S P R TE e K 2 A
N (4,1,4,4) BRI J106AE 20 MPa 45i5R 1 Hz, fill
60

x5 RGBT EST

Table 5 Variance analysis of roof displacement
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Table 6 Range analysis of two sides displacement

B 5T (mm)
il & 77 s

iH IvwALE3ED i " e st )
k, 60.88 61.75 61.87 56.13
ky 61.50 61.75 62.00 61.50
ks 61.00 61.63 60.50 63.50
k, 63.25 61.50 62.25 65.50
W2 R, 2.375 0.25 40.63 9.38
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Table 7 Variance analysis of two sides displacement
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Fig.3 Deformation nephogram of surrounding rock
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