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Construction Stability Monitoring and Numerical Simulation of
Mountain Tunnels with Weak Rocks
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Abstract: Taking the large deformation of a highway tunnel with weak rocks as the engineering background, a
three-bench seven-step excavation inverted arch following construction method has thus been proposed by means of
an on-site investigation, a numerical simulation and an on-site monitoring. Two numerical models of a three-bench,
seven-step excavation method are established by using Midas GTS, followed by an analysis of the large deformation
of the tunnel in combination with the geological exploration and laboratory test data, with the simulation results of the
new construction method compared with that of the monitoring data. The research results show that the inverted arch
following technology in the proposed construction method plays an importart role in the deformation control, which can
not only effectively control the large deformation found in tunnel construction, but also shorten the construction period,
thus improving the construction efficiency and saving the project cost as well.
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L E/GPa v T(kN'm™)  C/kPa  @/(° )
WIHF iR 26 0.20 24.0

AR 30 0.20 24.0

T 195 0.28 78.5

G 210 0.28 78.5

N 210 0.33 76.9

Mg+ 0.0048  0.30 18.5 20 25.0
[y e 0.79 0.20 22.0 66 28.0
R AR 1.0 0.25 23.0 117 24.7
A+ 0.0033  0.175 23.0 15 21.0
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Fig. 6 Tunnel numerical analysis model
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