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Abstract In this study, the subsidence behavior caused by groundwater ex-flow in a limestone cavity
encountered during tunnel excavation was quantified based on numerical analysis and the effect was analyzed.
Based on the groundwater level and surface subsidence surveyed at the site, a numerical analysis technique was
applied to analyze the characteristics of the subsidence behavior according to the tunnel passage of the
geological vulnerabilities. The results of groundwater seepage-coupled analysis were analyzed to reflect the actual
ground subsidence behavior. As a result of the study, it was analyzed that the ground subsidence due to the
tunnel excavation in the limestone common section(the geological vulnerable zone) was analyzed that the
dramatical decrease in groundwater level was the main cause. As a result of numerical analysis, it was analyzed
that the long-term cumulative settlement of the asphalt surface after the groundwater ex-flow was 76~118mm
due to the reduction of the volume of the soil layer due to the decrease in the groundwater level, and the
settlement amount increased as the depth of the soil layer increased.
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Figure 3. Schematic of target site for numerical analysis
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Figure 4. Measured results of ground-water level variation
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Figure 5. Numerical analysis modeling
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Figure 8. Measured results of ground subsidence
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