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Forecast and analysis of karst water bursting disaster in extra-long tunnel
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(1. College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China;
2. Coal Geology Prospecting Institute of Yunnan Province, Kunming 650218, China;
3. Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004, China)

Abstract: Due to complexity, variability and specificity of tunnel through a karst area , added by regional differ-
ences and the uncertainty of the hydrological cycle, all kinds of forecasting methods have their own shortcomings,
resulting in some difference between the forecasted water inflow and the actual water inflow. The paper, by com-
bining the differences and characteristics of rapid and slow water recharge in karst area and from the hydro-
geological mechanism and characteristics of karst water movement, used three methods, i.e, water balance method,
groundwater runoff modulus method and Expert’s Judging System to predict and analyze karst water bursting in
Jinkuidi extra-long tunnel. The water volume calculated by wtater balance method was the biggest, that calculated
by runoff modulus was the smallest, and that given by the expert system was medium. Multual verification proved
that the expert judging system was the most precise, the method emphasizes the effect of precipitation on karst wa-
ter bursting in tunnel and increases the precision of karst water inflow prediction in tunnel.
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Fig. 1 Hydrological section of Jinkuidi tunnel (river bed)
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Table 1 The average monthly rainfall of many years
1 2 3 4 5 6 7

8 9 10 11 12

14.2 15.4 15.6 263 917 199.8 202.6 187.4 137.0 84.6 36.2 11.1
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Table 2 Strata penetrated by Jinkuidi tunnel
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Fig. 2 Zonation for calculating karst water inflow in Jinkuidi tunnel
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Table 3 Calculated monthly water inflow
1 2 3 4 5 6 7 8 9 10 11 12
Iy 0.023 0.025 0.026 0.043 0.150 0.327 0.331 0.306 0.224 0.138 0.059 0.018
I, 0.063 0.068 0.069 0.116 0.406 0.885 0.897 0.830 0.607 0.375 0.160 0.049
I3 0.045 0.049 0.049 0.083 0.290 0.633 0.642 0.593 0.434 0.268 0.115 0.035
I3, 0.059 0.064 0.065 0.110 0.384 0.836 0.848 0.784 0.573 0.354 0.152 0.046
l4 0.096 0.104 0.105 0.178 0.620 1.351 1.369 1.267 0.926 0.572 0.245 0.075
Is 0.028 0.030 0.030 0.051 0.179 0.390 0.396 0.366 0.268 0.165 0.071 0.022
0.314 0.341 0.345 0.582 2.029 4.421 4.483 4.147 3.031 1.872 0.801 0.246
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Table 4 Water inflow calculated by groundwater a.
runoff modulus method ) b.
2 O
/km /km? /L-(s"km™) /mis? 0 0
Iy 1.528 6 3.14 18.12 0.057 f ) AFal )
=NAFalT
I, 23550 8.5 18.12 0.154 O a 2)
la  2.3058 6.84 7.56 0.052 N 4 mm
2
li, 22068 9.04 48 0.043 km® a T
Iy 4,506 9 14.6 7.56 0.110 d
Is 2.256 89 4.22 15.61 0.066 Qs=NFuH/t 3)
15.159 99 0.482 U H
. R . . m ¢ d
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Table 5 Parameters and division of calculated areas
of expert judging system

2
/km m

Iy 1.57 0.22 0.19

I, 4.25 0.27 0.24 33.00 0.000 5

I31 3.42 0.22 0.19 38.00 0.000 5

Iz, 452 0.18 0.15 20.00 0.000 5

lg 7.3 0.2 0.17 74.00 0.000 5

Is 211 0.22 0.19 48.00 0.000 6
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Table 6 Predicted water inflow in different working intervals
/m3s7t
/km 1 2 3 4 5 6 7 8 9 10 11 12

Iy 1.528 6 0.01 0.01 0.01 0.02 0.07 0.15 0.15 0.14 0.10 0.06 0.03 0.01
P 2.3550 0.08 0.09 0.09 0.12 0.33 0.68 0.68 0.64 0.48 0.31 0.15 0.07
l31 2.3058 0.05 0.05 0.05 0.07 0.18 0.36 0.36 0.34 0.26 0.17 0.09 0.05
l3:2 2.206 8 0.04 0.04 0.04 0.05 0.15 0.30 0.30 0.28 0.21 0.14 0.07 0.03
Iy 4.506 9 0.15 0.15 0.15 0.18 0.37 0.68 0.69 0.64 0.50 0.35 0.21 0.14
Is 2.256 9 0.04 0.04 0.04 0.05 0.12 0.23 0.23 0.22 0.17 0.11 0.06 0.04
15.16 0.37 0.38 0.39 0.50 1.22 2.40 2.43 2.26 1.71 1.14 0.61 0.34
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