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Design and application of grouting reinforcement parameters for overlying

goaf tunnel
BAO Longsheng', LIU Degang', QI Yang’, WU Fengyuan'
(1. School of Transportation and Surveying Engineering, Shenyang Architecture University,
Shenyang 110100, China;2. Liaoning Urban and Rural Construction Planning and Design
Institute Limited Liability Company, Shenyang 110100, China)

Abstract: Aiming at the engineering safety problems such as roof fall and collapse caused by the rock mass in
the overlying goaf of the tunnel, taking the overlying goaf of Changliangzi Tunnel of Benhuan Expressway as the
engineering background, the influence of different grouting reinforcement scope and thickness on the surrounding
rock of the tunnel is analyzed by using numerical simulation method. The results show that the overlying gob
changes the stress distribution of tunnel surrounding rock. Compared with no goaf area, arch bottom uplift
displacement increases by 12.6% and arch toe convergence displacement increases by 14.3%. Although the arch
settlement displacement is reduced by 13.4%, the possibility of penetration in plastic zone is increased. Grouting
reinforcement can effectively reduce the deformation of surrounding rock. By comparison, when the grouting
range is 150° and the grouting thickness is 2 m, the reinforcement effect is the best. After reinforcement, arch
bottom uplift, arch foot convergence and arch top settlement displacement decrease by 33.2%, 35.7% and 36.1%,
respectively. The principal stress at the arch top decreases by 44.9%, and the range of plastic zone decreases
significantly. The research results can provide a basis for the design and construction of overlying gob tunnel.
Keywords: overlying goaf; tunnel surrounding rock; grouting reinforcement; lead pipe shed; surrounding rock

deformation; surrounding rock stress
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Fig.1 location of the goaf in the tunnel
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Fig.2 cross section of tunnel overlying goaf
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Fig.3 numerical model of the overlying goaf tunnel
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Tab.1 material parameters of tunnel surrounding rock and supporting structure
PRI MR E/GPa 2 y/(kN-m™) HEE /N N EEAZ A /(%) B I c/kPa
Bl 1.7 23.0 0.40 30 150
W fhe 5E 1 23.0 22.0 0.20
AT 210.0 78.5 0.30
A /N A 200.0 78.5 0.22
TSN 2 3.6 24.0 0.32 34 360
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Fig.8 arch bottom uplift varies with the process
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Fig.9 arch foot convergence changes with the process
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Fig.10 comparison of arch roof settlement and displacement

under different working conditions
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comparison of plastic zone under different working conditions
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Tab.6 comparison of numerical simulation results with

field monitoring results
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