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Risk assessment on karst collapse of the highway
subgrade based on weights of evidence method

SUN Lin,REN Na’na,LI Yun’ an,HU Lejian
(Faculty of Engineering , China University of Geosciences , Wuhan ,Hubei 430074 ,China)

Abstract: The weights of evidence model is applied to the subdivision of highway subgrade which the karst is
strongly developed. Karst collapse is easy to occur in areas with active engineering activities and strong karst
development. Weights of evidence method is introduced. In the interchange area of Danxia Hub, ArcGIS is
used to divide the study area into a grid of 5 m x5 m. Including of the lithology, the distance from
groundwater to the ground, the thickness of the roof, and the distance from the fault, four evidential factors
are selected and then optimized. Through the overlay analysis, the posterior probability of karst-development
intensity was obtained, and the conditional independence test was performed. The CAPP ( Cumulative Area-
Posterior Probability) curve was used to determine the threshold to partition the posterior probability. The ROC
(Receiver Operating Characteristic) curve was used to estimate the accuracy of the prediction. The correct
probability of prediction was 66. 2% . The final result shows that the weights of evidence model is feasible in
the application of karst in highway subgrade.
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Fig. 1 The overview of the research area
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Table 1 Weights and contrast of lithology
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Table 2 Weights and contrast of the distance from
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Table 3 Weights and contrast of the roof thickness
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Fig.2 The cumulative area posterior probability curve
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Fig.3 The posteriori probability map showing the

risk of karst collapse
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2017 £ #B4Y M BT F KB T EE 4R

TG AR HE 4
AT 45 Bk 51 = e tEinHE4
R R He4 ST IR He4
B8 T 2.354 1 3285 5 0.87 3
i 5% 2 4 2.253 2 6 162 2 0.85 1
A 71 55 56 Hh BT 2.177 3 2092 10 0.84 5
EIERRTIEN 1.972 4 2817 6 0. 62 11
S 1.459 5 9 034 1 0.82 2
TR 2R 1.202 6 3 451 4 0.94 4
NSRS IEAN 1.201 7 1 886 11 0.73 23
T M B 22 R 1.176 8 1 420 18 0.88 12
WK Hb 5 1.101 9 2 566 8 0.88 8
v [ MR 1.061 10 2 632 7 0.91

FAC b 5 1. 000 11 2133 9 0. 86 9
o [ A 0.988 12 1074 23 0. 69 24
o2k 0.941 13 734 29 0.84 21
ESR IR 0. 848 14 1183 22 0.88 18
KH M 3 5 R 0.817 15 1 369 19 0.92 10
1R A b T 2 4k 0.732 16 1612 13 0.97 12
i J5 3 0.708 17 3677 3 0.91 7
7K SC Ml B TR b R 0.693 18 1 598 14 0.82 20
1 51 B 0.679 19 791 26 0.69 32
o [ 5T 0 5 B A A R 0.675 20 766 27 0. 80 27
HOT YAk 0.673 21 1298 21 0.93 15
I % Hh 3 2 i) 0. 663 22 1598 14 0.87 22
i A1 0. 634 23 1 615 12 0.81 19
TYEA 0. 628 24 915 24 0.92 16
i 5 R 2 0.585 25 1521 17 0.94 14
YR 5 R 0.578 26 1359 20 0.74 32
TV M BT 5 5 Y 20 b g 0. 544 27 1597 16 0. 86 17
Hi 5T ) 2 2 0.451 28 556 31 0.76 26
A R 0.419 29 617 30 0.75 30
TR A 2 4k 0.359 30 337 36 0.76 31

AFRHAE S A (2018 4 Ji o [EAF B TS HIER & (RGO ) (b R RR 2 B R A5 BB 4 ) .





