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Analysis of Influence of Karst Cavity Distribution Characteristics on
Water Inflow During Construction Period of Pengshui Tunnel

on Chongqing-Hunan Expressway Double-Line

LI Zongzhi
China Railway 12th Bureau Group Third Engineering Co. ,» L'TD, Taiyuan 030024 ,China

Abstract: Water and mud inrush in tunnels is a critical engineering hazard during tunnel
construction in karst areas. It is imperative to investigate the response of groundwater
systems in karst regions to tunnel construction disturbances. Taking Pengshui Tunnel of the
Chongging-Hunan Expressway Double-Line as an example, this study focuses on analyzing
the hydrogeological conditions of the tunnel site and establishing a groundwater seepage
model to evaluate the impact of karst cavity scale on cross-sectional flow rate variations. The
results indicate that: (1) The cross-sectional flow rate increases proportionally with the
enlargement of karst cavities; (2) The size of karst cavities significantly influences the
distribution of water head equipotential lines and the maximum hydraulic gradient within the
tunnel; (3) As the cavity volume increases, both the water head equipotential lines and the
maximum hydraulic gradient exhibit a downward migration trend. The derived
characteristics of water head distribution around karst cavities and the quantified cross-

sectional flow rates under varying cavity sizes provide technical insights and support for
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tunnel construction in karst regions of southwestern China.
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