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Surrounding Rock Loose Ring Shape in Interbedded Tunnel of
Gently Inclined Mudstone and Shale
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Abstract: Based on a highway tunnel in Sichuan, the finite element analysis software was adopted to simulate the loosen-
ing characteristics of surrounding rock under different rock mass stress conditions for the particularity of the mud shale
slow-dipping stratum and its surrounding rock loose ring shape, and compared with the results of in-situ testing. It was
found that the tunnel surrounding rock presents the no uniform damage form of “Rake”, and perpendicular to the symmet-
ric distribution of the gently tilting bedding. The side wall of the tunnel is dominated by shale damage, and the mudstone
damage is not obvious. The damage range of the mud at the upper part and bottom is larger than that of the shale, and
when the side pressure coefficient is greater than 1.0, the loosening range of the surrounding rock increases gradually
with the increasing of the stress coefficient pressure, however the degree of mud damage change is not obvious. When the
earth pressure lateral pressure coefficient of rock mass is 1.75, the numerical simulation results are in good agreement
with the field acoustic test results.
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