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Research on deformation analysis and treatment technology of shallow
buried tunnels in karst areas
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(1. Guangxi Road and Bridge Engineering Group Co., Ltd., Nanning 530200, China;
2. Guangxi Xinfazhan Communication Group Co., Ltd.,Nanning 530001, China;
3. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: In order to effectively solve the deformation problem of shallow buried tunnels in karst
areas, based on the shallow buried tunnel in karst areas in Guizhou province, the slurry filling and
support reinforcement are considered to reinforce, the MIDAS/GTS finite element software is used to
analyze the deformation of tunnel surrounding rock and the stress of support structure. The
corresponding treatment measures are then proposed for the karst tunnel. The outcomes show that: (D
The stress and deformation of tunnel in karst area can be reduced by using the advanced support
methods of the small conduit and large pipe shed, and the effect of advanced large pipe shed is more
obvious than that of advanced small pipe; @ The higher the degree of cavity filling, the better the
control effect of tunnel deformation, the complete filling play significant role to control the tunnel
deformation, hence the quality of grouting should be guaranteed; 3 Considering the results of
numerical analysis and the actual situation of the karst tunnel, the treatment plan is proposed. The
cavity below the tunnel is grouted and filled, the advanced small conduit and large pipe shed are use to
reinforce the tunnel.
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Fig. 1 Tunnel 3D calculation model
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Fig.2 The position relationship between the cave and the tunnel
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Table 1 Numerical simulation calculation parameters

BRPERCRY | VARNLL | AT | BRI/ | BESESY

i MPa (kN-m™) | MPa ()

w4t 30 | 035 18.0 20 28

Ak - 40 | 031 20.0 25 30

Ri% =y 300 | 025 23.0 100 35

TN T4 1680 | 0.21 25.0 80 35

TR AN 5500 | 0.20 20.0 55 42
T 20000 | 0.20 23.8

B4 IR TEAR

i 33957 | 020 24.0
B 210000 | 0.30 78.5
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Fig. 3 The vault settlement curve of the monitoring section
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Fig. 4 Surface settlement curve of the monitoring section
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Fig.5 Horizontal convergence curve of the monitoring section
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Table 2 Vertical and horizontal displacements of the tunnel

under different filling levels

FEHFERE/
» | T mm | BERCRER/ mm | K PAREAS mm
(2
25 -11.32 18.93 4.03
50 -11.13 18.61 4.00
75 -10.97 17.98 3.99
100 -10.86 16.21 3.88
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Fig. 6 Specific construction process
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