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Impact of tunnel engineering on groundwater environment in karst area
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(a. College of Civil Engineering;b. National Joint Engineering Research Center for Prevention and

Control of Environmental Geological Hazards in the TGR Area, Chongqging 400045, P. R. China)

Abstract ; During the tunnel construction in the karst area, there is a great danger of water inrush., and the
discharge of groundwater will lead to the geological disasters. The hydrogeology in Zhongliang mountain tunnel
area was analyzed and the BP neural network optimized by the genetic algorithm is used for inverse analysis of the
permeability coefficient of aquifer. The impact of tunnel elevation and the discharge of groundwater on groundwater
environment change was studied, and the groundwater environment change with time was explored. The results
show that water inrush during karst tunnels construction is most likely to occur on the interface between
the aquifuge and the aquifer, and that tunnel elevation and the discharge of groundwater have both great
impacts on the groundwater environment. The results indicate that the groundwater level drops rapidly and
cannot return to the original level in the current drainage conditions. Consequently the discharge of
groundwater should be controlled properly during construction. Measures should be also taken to protect
the groundwater environment during construction and operation stage of tunnels.
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Fig. 1 A typical section of hydrological conditions of Guan Yin
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Fig. 2 Variation of total water yield of 2 #

tunnel ingress and egress in Zhongliang mountain
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Fig. 3 Three-dimensional geological model
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Table 1 Selection of coefficient of permeability
)z K./(m=+s 1) K,/(m+s 1) K./(m+s™ 1) S, S, HRCALKR BALBR R T 2

J 1.97X10°7 1.97X10° 7 1.97X10°7 0.000 4 0.015 0.034 0. 034 100
T3xj2,4,6 2.00X10°¢ 2.00X10°¢ 2.00X10°¢ 0.001 1 0.023 0.051 0.051 200
T5xj1.3.5 8.33X10°7 6.02X10°7 8.33X10°7 0.000 5 0.017 0.043 0.043 100
T1j. Tl 2.95X107°6 2.09X1076 2.06X10°°6 0.002 3 0.141 0.196 0.196 900
T, 2, T 1.27X10°7 1.27X10°7 1.27Xx10°7 0.000 2 0.011 0.025 0.025 100
T, {1, T, F 2.23X10°°6 1.98 X106 1.33X10°6 0.002 1 0. 107 0.117 0.117 150
Qqdtel 2.70X10°8 1.97 X108 2.33X10°8 0.000 1 0.014 0.018 0.018 100
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Table 2 The result of parameters inversion

2 K.,/tm+s™) K,/(me+s™H K./(me+s™1

J 2.21X10°7 2.21X10°7 2.21X10°7
Tsxj2,4,6 6.55X10°7 6.55X10°7 6.55X10°7

Tsxj1,3.5 2.72X10°7 1.28 X107 2.70X10°7

Tij, Tl 2.08X107¢ 2.08X10°6 2.08X10°6
T2, T 3.15X1077 3.15X1077 3.15X1077
T, T 5.98X10°6 5.62X10°6 5.02X10°6
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Fig. 4 Tnefitting curve of inversion
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Table 3 The error statistics of observation point

ity PRk /m WKk /m BRE/m HA/Y
1 403.5 403. 84 0.34 0.08
2 419 418. 56 0. 44 0.10
3 1461.7 461. 88 0.18 0.04
4 554 553. 94 0.06 0.01
5 573.5 573.63 0.13 0.02
6 594 594. 41 0.41 0.07
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Fig. 5 Initial groundwater level
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Fig. 6 The seepage field of tunnel with the different elevation
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Fig. 10 The seepage field during tunnel construction
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Table 4 Interaction between Partial Tunnel Engineering and Groundwater in Zhongliang Mountain
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Fig. 12 Comparison of simulation and actual results
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