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Fig. 1 Tunnel recharge area map
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Fig. 2 Typical water disaster photo of tunnel drainage system
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Table 1 Calculation table of water inflow (m® « h™')
under different precipitation intensity and

different precipitation time course (h)
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Table 2 List of water disaster detection items in Dabaoshan tunnel
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Table 3 Mechanical parameters
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Table 4 Calculation of working condition
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Fig. 3 Simulation model of tunnel water inflow
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Fig. 4 Boundary conditions of the simulation model-front view
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Table 5 Relationship between lining thickness

and water pressure
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6 BEIRTREUBRELEMERUB EXETHEARENEEATELER

Table 6 Calculation results of maximum displacement, maximum principal stress

and minimum principal stress of Dabaoshan tunnel
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Water disaster analysis and numerical simulation of a karst tunnel
in a highway of Guangdong Province

ZHANG Yanlong', TIAN Qingyan', ZHANG Jiantong®**
(1. Guangdong Hualu Transport Technology Co. . Ltd. sGuangzhou,Guangdong 510420 ,China;
2. Shenzhen Municipal Engineering CORP. ,Shenzhen, Guangdong 518033, China;
3. Wuhan Univesity s Wuhan s Hubei 430072 ,China)

Abstract The key factors to calculate the tunnel water inflow are studied based on the actual situation of a
highway tunnel in the karst area. The tunnel water inflow rate is quantitatively analyzed with precipitation,
rainfall intensity and infiltration intensity. According to the actual situation of Dabaoshan engineering site,
precipitation infiltration method and underground runoff modulus method are applied to calculate the tunnel
water inflow at the entrance on both sides in the wet season, and the maximum possible water inflow volume
is analyzed under the heavy rainfall condition. The results show that the drainage capacity of the tunnel theo-
retically meets the requirement of drainage in the wet season, but will be affected by the heterogeneity of the
material and the engineering, and the long-term effect of clogging.

The impact factors of karst tunnel water in highway are identified in Guangdong area. Karst tunnel sim-
ulation models are established for both critical state and failure state of the water pressure. The results show
that the critical value of water pressure increases with the thickness of the lining structure.

Key words karst,highway tunnel,water inflow,water disaster, tunnel inflow simulation, water pressure
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