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Table 1 Distribution of ground collapses and soil properties
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Fig. 1 Geological profile of karst system in Zhongliangshan area
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Fig. 2 Forward modeling of high density electrical method
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Fig. 3 Inversion section of Wenner device of high density electrical method
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Fig. 4 Inversion section of Dipole device of high density electrical method
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Fig. 5 Distribution of collapses near the house
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Interpretation section of seismic imaging method along line Wh3
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Fig. 10 Inversion section of Wenner device of high density electrical method along line Wh6
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Fig. 11 Inversion section of Dipole device of high density electrical method along line Wh6

2 nfiFEFR
260 320 380 440 500 560 620 630 740 800 260 920 980 1040 1100 1160
0.0 Il i L L Il | Il L i Il Il L L Il
ms ;
252
By s 3P EIN L =¥ o W 2 g
) S SIIPFYaFpppy!
= ) AR REATN Y ERENY
o 1S ) S ! VEE P
¥ 3 A RS RTWAWEY N A%} ] A ] A YW }
Sl ¥ ! PEFVIVLVLY t 16 vy
4 14 Shhd I} ) § i
= Y I 'Y |
I .4 ¢
1764 ) }} 3 !
20162 }
2268 !\
220t !

4 iR 280 340 400 G0 520 530 640 700 R0 B20 B30 840 1000 1060 120 1180
rg: ML Il TETERT e L T T T Ll TR LTI T LI TR BT L LT R
il | = = Lo i Fow N <

e R i

756
100.8 ?‘\i
IACH R YSY Srd
P Al e
[N AY P
151 »{ .{:
176.4 L }’
2018 ‘}
268 }
252.0 & ! }n
Gmfﬁ—j*;ﬂ" BU‘U 3&%0 42|U 4B‘U E4I.U EU‘U 5{'?.0 72‘0 WB‘U B4IU 0.0 9&%0 102.0  108.0 11?0 WZPU
N e T T I A T T T T T T T T e T T T e
= P4 I TR E T TP I AT AR T
* BB P S R I SO ED R Ik d o P
0.4 P
755. e % r. g . " >
o i
Fatl J 62 RN S 2L BT {0 e MERAN
oI TR F iy W ey %r Ty
e FF I NS T T R [(rainu "), I ATyl
. [GNINEE ST SNC I IAVT U AN NN SN I )
P ARNREEEREEN L ASR TN NN 4P AW PARUNRESSANE YN AN
PURNAY NS YN P TS . ] |
¥ O A 0 | W) .4 F
" it | ¥ Il ! p LS ¥
TR T IR TR T
o I Y 3 T I |8 T I ’
a0l | PRGN UE NN | |

B 12 Who Zith B R ik fEREE
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Fig. 14 Inversion section of Dipole device of high density electrical method along line Ws6
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Table 2 Data of drilling holes
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0~0.83mK#HHE+;0.83~9.72m KWEE1;
9.72m LT NIKE
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FAIRA
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3.86 m AR MK
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3. 75 m U FNIKE
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0~2.60mKFZEH+;2.60~9.50 mMEi+; 8.13~9.50 m *1k%h
9.50 m VAR K FAIRAE

0~3.43m HEIH+;3.43~10. 72 m HEhi+;
10. 72 m LA F A KA

ZK10 78054.89 49592.84 506.7 10.95 10.72
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Characteristics of hidden karst collapse in the Zhongliangshan area of
Chongqing and an approach of geophysical surveys

ZHANG Yinsong'?,CAO Cong"?,KANG Shihai'?, LIU Jiafu'?
(1.The Key Laboratory of Chongqing Groundwater Resources Utilization and Environmental Protection, Chongqing 401147,China;2.Nanjiang

Hydrogeological & Engineering Geology Brigade,Chongqing Bureau of Geology and Minerals Exploration, Chongqing 401147,China)
Abstract The Zhongliangshan area in Chongqing has a low mountain landform, composed of the Guanyinxia anti-
cline. It is a high-level karst with steep topography and complex geological environments, In recent years, with increas-
ing human engineering activities, karst ground collapses occur frequently, leading to serious geological hazard, posing
threat to safety of people’s life and property in this area. This work attempts to clarify the characteristics of these karst
collapses. Through sampling and analyzing soil layers in the collapsed and non-collapsed areas, it is found that collaps-
es mainly occur in loose silty clay areas with karst well developed, and suffosion is the main factor for collapse occur-
rence. Forward simulation on the geological model indicates that the high-density resistivity method can only detect
anomalous range of 2-3 times the electrode distance, it is difficult to detect fine fractures, but it can reflect the approxi-
mate location of karst cracks, namely, it permits to delineate the funnel-shaped geological form. Then by using the seis-
mic imaging method to divide the loose layer of surface soil , the hidden karst collapse area can be delineated. In the
field survey to a residential district of the Zhongliangshan area, the high-density resistivity method is used to prelimi-
narily screen hidden karst, and then the seismic imaging is conducted to find the area of shallow loose soil layer. In
terms of such a integrated approach, the hidden collapse karst area is delineated. Finally, 10 boreholes are drilled to
verify the survey results, among which 5 boreholes reveal the characteristics of the loose soil structure, in agreement
with the results of geophysical surveys. It demonstrates that the approach of geophysical surveys aforementioned is fea-
sible in detection of hidden karst collapses.

Key words karst, hidden collapse, high density electrical method, seismic imaging method
(%4 TRME)
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