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Application of comprehensive survey technique to gas tunnel of highway
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Abstract: Locating of gas-bearing structure and dynamic monitoring are two key problems in methane tunnel exploration. As far as
methane found in Jijiapo Tunnel in the Three Gorges Dam highway, using geological survey, geological prediction in construction
(geophysical prospect and geological drilling), comprehensive gas monitoring and other means of investigation are adopted to
analyze gas-bearing structure, study formation cause of gas, and predict gas feature of surrounding rock mass in front of the cutting
face and determine dangerous position. It is concluded that gas in this tunnel is characterized by disperse, low density and small
volume. The gas flows through fissures and pores in rock mass without tectonic condition for large gas-bearing structure.
Comprehensive survey can help to improve predicting accuracy and provide reliable geological support, and can be of great guidance
to construction of similar tunnel project.
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Fig.1 Comparison diagram of the geological survey data and revision after excavation
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Fig.4 Penetration rate and failure energy curves for
geological drilling
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Table 1 Features forecast table of surrounding rock mass
using geological drilling
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Table 2 Gas concentration monitoring table near hole exit

i M PN )/ min BALIREE/m LR/ %
1 0 10 0.26
2 75 20 0.28
3 160 30 0.27
4 205 40 0.26
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Fig.5 Prediction sketch of proceeding cave for tunnel
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Fig.6 Distribution of monitoring points in the cutting face
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Fig.7 Distribution of monitoring points in side
wall of the tunnel
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Fig.8 Curves of gas concentration of proceeding hole in
the cutting face of YK14+683
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