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Research on the response feature of tunnel inflow to precipitation in a karstic area

LIU Jian, LIU Dan
(School of Environmental Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Introducing time series analyses method, this paper takes Tongluoshan long tunnel, constructed in a kar-
stic area, as an example, quantifying its response characteristics to the precipitation by adopting correlation and
spectral analysis. Results of this research indicate that the groundwater system has huge storage capacity in the
tunnel region with strong regulation and filtering ability, which results in low correlation found between the tunnel
inflow and precipitation but with a lag about 12.62 d, concluding that the connectivity between precipitation and
tunnel inflow is very weak. These results can offer scientific basis to the prevention and drainage of tunnel inflow.
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Table 1 Characteristics of the tunnel inflow and precipitation time series
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Fig. 2 Auto-correlation function of precipitation and the tunnel
inflow time series
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Fig. 3 Auto-spectral density of precipitation and the tunnel
inflow time series
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Fig. 4 Cross-correlation and cross-spectral m
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