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Fig. 1  Collapse distribution and surrounding environment
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(b) 5 =24 Mt
(b)Cracking and tilting of buildings

2 MG

BB XM BT SR 2 RS TR R L4
BEARAL (D) , A P8 ZR A A LB (D), Bafill
NV RFNH (D), RACHR AT — W= (1513).

I T8 40m
//// SFH

/? )i : D:& //1(
HHRAE @ 4

3 BEXHREE
Fig. 3 Regional geological setting

b 5T A BEORER U] K R A XSO AL
VX, 1B 3~6 m R EE U RIERHERUZ , E206
a mEaagit, ARRET 2R, T
RIEANIKEIARSE, AHETPELET B REN
22. 1%, F5 280 403~750 m, #2774 4K 16002260,
X R B R K 7, LRI 298 0. 5~0. 8 m.

IR XS A 2 St R K6 . /NXPEIN
LY, KA AC IR BT A M T 3 25 A 2 1 m, A b
FOKM EZHEM X . 7E AR N XX A3 Rk
HREVRIEH A 2~5 mo T K AZ/INK L 10 T AR Sl
B2, WME PR N RAEE O = 2R
ANDR, T R 05 AR A PR AR ST IE At T A2 5685
TR A HE T 2K S5 T ARYE Shi i, 1% X 3 R 7K 07
IR LE TX SRS A R /K IIRZ 10 m.



232 I

2021 4%

BEAh, TXT IR I #2 A VRS R I, I X ekt ok
HT 7R [0 e VU R Bl A AT IR EE 24 10 m, AR R 1o
5mo G H LA BR S0 ik o A L

3 REMESZH

Xif 9 5 B AT R A 3 AT, DA I U M T I
KEMRAERAZHHZILFEEN TSN, £
(ki

(DA EAYE 2T B R
TR X KA A A A5 i HAAE =
INAFAE i 25 53 0 A o XK J2 1 B PR 5 L 328 /K 1
25, MK T % 1T /K T 32 2200 i 2 5 e
I 2 5 KA R D 2 S B . A X 358 B 1T P 35 48 22 1)
H A WALk b BT+, 1 ks 2 (&1 4) ,
R KT 0. 075 mm B PORL 5 124 71, 2% , KW H
PR E . X RS £ 8 KA R S T R,
G| PRy (R AR e T (1% o w1 | A A 5
e 1

P e I

< 0.001 0.01 0.1 Il li()
Fife / mm
B4 b5 BB R AT 2

Fig. 4 Particle grading curve of silty soil
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Fig. 5 Water level drop caused by foundation pit drainage
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Fig. 7 Sketch of TX1 geological profile
LU RAARMERUR 2. WAR LA 3. L 4 ARFUCH

4.1 HEHER

HR A TX 35 B 1) S B 17 0 26 A 7 25 S e B0 H e s
(18), BIIIKE R 23 m, 506 m, KPR FHAK LU
e AR BT R 0 000 o B AU B SR S ER
6 184/~ , Fif2u 0. 03 ~ 0. 11 m,

5S8R A0 3 152 2R K 1) A2 A% [t 300 5
REEN H RS SRR e A A
[ S A AR AE BT LR AR )67 B FE B 3 m
(A4 (wal D I B, DABERLA VA 3 1 o 1, A
LG AR A EAEH N MR 2R R
(XTI R /NN
4.2 HEESHIRE

I E SR B FE I, TXD 52 #1384
B o TXJE 2 X3 Ay s 3 2 o ELA 465 ) 1) i 9
+, HBE R AR B R B IR S A R B A e
PERFIE . PFC™5. O BI{H B i e A P4 7RG S5 452 8

B (wall),

B8 BHITHEHREE

Fig. 8 Discrete element numerical model
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Fig. 9 Results of direct shear test
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Cause and law of karst collapse in the urban complex environment:An
example of Beihuanxincun, Guigang City

QIN Jianwen', SONG Guangxiao®’, PAN Guangming’

(1. Guangxi Geological Environment Monitoring Station , Guigang Guangxi 537100, China;2. Geotechnical and Structural Engineering
Research Center ,Shandong University, Jinan, Shandong 250061, China;3. The Fourth Prospecting Team of Shandong Coal Geology
Bureau, Weifang Shandong 261206 China)

Abstract In karst areas, ground collapse is a common geological hazard, which poses a great threat to the safety
of infrastructure and people’s lives and properties. Taking Beihuanxincun, Guigang city as an example, this paper
studies the cause of the karst collapse and the law of its hazard by using the methods of geological analysis and par-
ticle flow discrete element numerical simulation. The results show that this collapse is caused by many factors, in-
cluding the geological environment, groundwater level fluctuation, pipeline leakage and engineering construction
activities. The silty soil formed by differential weathering of dolomite and limestone is easy to induce collapse of
soil caves and karst. The collapse hazard can be divided into three stages: formation, development and the col-
lapse. There are significant differences in the size, shape and influence of soil caves in different stages. During the
formation and development of the soil cave, the surface settlement gradually decreases from the collapse center to
the surrounding area, with existence of obvious settlement sensitive areas. The vertical free face at the edge of the
collapse pit has tensile stress, which is easy to induce collapse again. The research results can provide a theoretical

reference for prevention and early warning of karst ground collapse.
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