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Stability analysis and optimization of construction technology on
tunnel excavation with soft-hard interbed rock

REN Song', LI YU', OUYANG Xun'?, CHEN Fan*, JIANG Deyi', CHEN ]Jie'
(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongging University, Chongqing 40030, China;
2. Power China Road Bridge Group Co, LLTD, Beijing 100048, China)

Abstract; Horizontal interbed of soft and hard surrounding rock has an obvious bedding effect, it was often
considered as a transversely isotropic rock mass in numerical calculation. Bedding is important influence to the
upper tunnel surrounding rock, especially the stability of surrounding rock. At the same time, Bedding has an
important effect on the surrounding rock, especially the stability of the upper tunnel, which lead to a larger vault
sink value than level convergence and roof fall easily when the tunnel excavation. Therefore, dynamic simulation
method for the horizontal interbed surrounding rock tunnel was put forward, to consider the rock continuous
deformation under the effect of bedding, then applied to the construction of Simianshan mountain tunnel surrounded
with soft-hard interbed rock at the level of grade V in Jiangxi highway. Get the following conclusion: 1) The
displacement results by using different simulation methods were conformed to the characteristics of surrounding
rock deformation of soft and hard interbedded rock. And the dynamic simulation method can consider the time-
varying effect of surrounding rock, which was closer to the field test results; 2) Compare different tunnel
construction methods, the optimal scheme of near horizontal soft - hard interlayer tunnel was proposed; 3) Took
the optimal scheme into practice, the simulated values approximately agree with the measured results. Research

results can be promoted and it can be a good model for the similar tunnel construction simulation and optimization.
Key words: soft-hard interbed rock; contact analysis; dynamic simulation; construction optimization; field verifica-

tion
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Fig. 1 The inner contour of Simianshan tunnel/mm
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Tab. 1 The mechanical parameters
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Tab. 2 Stability comparation of surrounding rock under

different simulation method
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Tab. 3 Displacement simulation value compared with the measured displacement value

B T 4 5
T H
Al A2 A3 Ad A5 A6 A7 A8 A9 Al0 B R
BT FPT/mm 9.61 10.17 11.29 10.26 10.31 11.29 10.94 10.73 10.42 9.89 10.49 11.33
ACSEN 8%/ mm 6.08 5.93 5.71  6.31 5.97 6.22 588 6.11 6.23 582  6.03  6.42
fi ks 1.58 1.72  1.98 1.63 1.73 1.82 1.8 1.76 1.67 1.70 1.74 1.76
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Tab. 4 The deformation of surrounding rock

under different construction method
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Fig. 4 Schematic diagram of field measurement points
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