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Study on the drainage scheme of waterrich soft rock tunnel based on solid fluid coupling
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Abstract: In order to determine the best drainage scheme of water rich soft rock tunnel, the excavation models of the Guanshan
tunnel in Gansu Province were established under stress and seepage fields based on the coupling theory of fluid and solid. T he
complete drainage scheme, norr drainage scheme, and controlled drainage scheme were analyzed using the finite element analysis
software SoilWorks. The distribution characteristics of pore water pressure and water level, tunnel displacement and stress, and
plastic zone of surrounding rock were studied. T he results showed that the controlled drainage scheme can reduce the effect to
underground w ater during the tunnel excavation;for the controlled drainage scheme, the amounts of crow n set tlement, invert up
lift, and ground settlement are the smallest while the surrounding rock stress is the largest, and the invert maximum tension
stress for the controlled drainage scheme is 2. 2 times of that for the complete drainage scheme; and the rock plastic zone is
mainly distributed in the invert area for the complete drainage scheme and nom drainage scheme, and in the side wall for the corr
trolled drainage scheme. The results can provide reference for the selection of drainage scheme of water rich soft rock tunnel.
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Fig. 1 Schematic of tunnel excavation
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Fig.2 M esh of the model
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Tab.1 Parameters of the model
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Fig.3 Distribution of pore water pressure and water

level under different working conditions
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Fig.4 Distribution of vertical displacement under

different working conditions
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Fig. 5 Distribution of maximum principal stress under

different working conditions
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Fig. 6 Distribution of rock plastic zone under

different working conditions
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