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Analysis of Hydrogeological Characteristics and Water Burst Risk of a

Deep and Long Tunnel in Southwest Mountainous Area
SUO Lang XU Zhengxuan SONG Zhang ZHOU Hang
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Abstract: A tunnel in the southwest mountainous area is located in the southwest section of the Longmenshan fault
zone, its regional geological structure is strong, and the topography and karst hydrogeological conditions are complex.
Water burst is thus a major problem restricting the survey, design and safe construction of tunnels. The karst development
degree and law of the tunnel were analyzed by means of on-site hydrogeological survey, hydrochemical composition
test, theoretical analysis and calculation. The hydrogeological units in the project area were divided according to the karst
water recharge, runoff and drainage conditions, and on the basis of hydrogeological division, the tunnel water inflow was
predicted and its inrush risk was assessed. The results of the study show that: (1) The Permian Qixia Formation (P q)

and Middle Ordovician Baota Formation (O,b) are strongly water-rich, the DevonianYangmaba Formation (D.,y),

Middle Devonian Guanwushan Formation ( ng ), Lower Silurian Shamao Formation ( st ), and Lower Silurian Luoreping
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Formation (S]) are moderately water-rich, and the plagiogranite ( 7,) of Jinning-Chengjiang period, Lower Sinian
Andesite section (Zaa ) , and the sandstone and mudstone in the Silurian and Devonian strata weakly water-rich. ( 2)
The tunnel section at high risk of water burst is 650 m long, accounting for 4. 42% of the total length; the section at medium
risk of water burst is 5 879 m long, accounting for 39. 98% ; the section at risk of water burst is 7 742 m long, accounting
for 52. 64% ; the section at low risk of water burst is 435 m long, accounting for 2. 96%. The findings of this paper provide
an important reference for the survey, design and construction of railway tunnels in high-pressure and water-rich karst areas
in Sichuan’s southwestern mountainous regions.
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