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Fig. 1 Geological map of bedrock in the study area

PEIR AT B B T A ) VG 10 5 v Ay 2 e R
Fro IR 2R B | B a5 I V0K 93. 9 m, PUJA]
W AR 3. 0~10. 0 m, B &5 TR WK bR
F(2.0~3.0 m), XNHZHRITIR T FH)2IX
THTFHZ X MZEEAE. TWEBE T A
KRG E EEONIEE A, oA R4 (Coh)
AT AR L 4L (Coo) B it B 4L (Pig) &
WFFE D] IS PR B R $h 5 o3 A 1 22207, T AR 2
10. 2 km*, DX PR R 5 25 {0 H &8 A8 0 o, Jo il
JRE LIS L B B, R 40 X 5kt 56 DU R A 102 B
S E S EATE TR RN 0~45 m, i
DIWTRL R 3, & H NE [a] B2l fil NW e,

2 AREAET MR F S

A AT B — TR R B A R O R K
T Sl A IR B T I AR R AR T S S R A
WA LR L i ha T R R e PR P AR
2.1 HMEREANLFHIE

BRBA LKA T 5 W TS R v 3 3 2 B R
i i SEL i ffy 77~ 177, W AR AR — 2k
L ]/ A B 5 Y 2 B i 7 000 4 8 Bl 2 I (T
2). B —E KA R PR )R B
TR IR I EFR LA e R



Az A 1M

TR, A TR T B EARCHE A T S B M S 2% 1 SO LB 5 87

FELJERE 100~130 m. & 0F 58 X AT K 87 1 TR
W E B R,

‘0

: 4?4'ZT<|H
1

<0

ko

0 50 km
TN

s =7 s [+
LAIRFAYT; 2. 7 11 5 38 R 5 4.8 55 2 R 3
LR m; 5 R R ER L s 6. B me MRk R iR 5 7.
R 50 T 5 8. v 2260 38 4 1) T 5 9. L b B A8l L

B 2 IR B X M o [

Geological map of the karst collapse area in

Fig. 2
Jiangdong Village

ARBEFE I3 HIR S ZKO1 B LA ZKO2 BifLA
FITREE IR AR ZEA T T AL i (R D i3k ]
AL DX B KA B A B0, CaO & 5 >530,
FRAS T T Jg UL ) 5 <254, CaO/MgO fE #5 >
100, 4% 55 P P I 45 2R - W R £k A 1Y) A 0 45 fig
HERE CaO/MgO {HIG AR FER 1 57

SAESESAF AR IO 1 DL T I 5 1 383 5
P 71 b J O A 5 SR A U b B IE T X — &5 98 . Al
JEE 45 5 ORI 6 B R h A B R T AR R
B KR CanAR 2= 3 2007 % PH IR S5 9% K
T R IR AR R BB IE S REZ R T
FHEIRA LA WA R Al s
2.2 ARAMEAERE

WFRE XTI W R R & ICE Tl 2=,
BRHFABREE . HERE YHESRAOTIFREE
IR TR AE G4 R (3 2) AT T[] | % X
BREHAHEMNY RN 7Tk 2 MEREEE.
BIEER R B RRE<10 mBEILATED , X N bR 5
K —2~—16 m, g fLIBIHHE>80. 0%, K2 HE R
ik 55. 0%, FEAVETE S WA A I R
Bt A FLAE  FLh AR — B 0. 3~2. 1 m, i P FE 3
ol O A T L S R R L R BR 2 hF O
T, SEE AR, KE 5 0.5 m, REAHRERE
JEUREE N 20~30 m(HEFLATHD L 5T K & FE E TR
JZ A S AHAE SR AT 75 O B AL N AT L A4S Bk
S A A A TR I R B AR 0. 5~4. 0 m, X 4B iH
ARG R TIZ XA RS R G, A K 2
SOKGEIE AN A 6], T AR R S T B IR
SAERR AR R A B IO BRI, AR 6.0 m,
AT 1 B TERA T, A W R8BS E T
1705 ) 322 38 5 I 1) AR B P & 3 0 TR A7 o
(B 2). HFIRFEK, 76 8 % 5 ik & m k
SLORHON B TEAR B (& 3) . 7R IR MG & AT TR
T E AV 19 s K R D Rk (B ), R 5 iR
B9 B S A TR T 1 FESEL O R B VI AH G

®1 MREHBRBBLSFIFEZUERSDNER

Table 1 Analysis results of main chemical composition of carbonate rocks in the study area

G/ %
B G5 Ca0O/MgO
Alg ()3 Ca() C()z Feg()g Mg() Mn() Sl()g @3‘2]:(%‘:%
ZK01-1 0.72 53. 39 40. 94 0. 37 0. 28 0. 015 3.11 4.10 190. 68
ZK01-2 0. 46 54.68 42. 21 0.19 0. 24 0. 003 1. 42 1. 49 227.83
ZK02-1 0.98 54.91 42. 82 0.52 0. 40 0. 006 2.90 3.90 137.28
7ZK02-2 0. 80 53. 90 42.17 0. 24 0.52 0.010 1. 99 2. 16 103. 65
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Table 2 Statistical results of karst cave characteristics revealed by borehole

R FRAE
Hiflams  fLE/m fLOARE/m AR/ m
HI/m 1= /m T TOT I 5 T R/ m FRAHTE B
ZK01 26. 2 8.9 22.2 23.3~24.5 1.2 1.1 HBo> FESE R TEL
ZK02 24.5 8.5 19. 4 R IV
7K03 24.5 7.3 20. 1 20.4~20.7 0.3 0.3 FEIEIN R AL+
ZK04 17.5 10.5 10. 2 10.4~12.5 2.1 0.2 SRR A
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Fig. 3 High density electrical interpretation section of No.1 exploration line in karst collapse area of Jiangdong Village
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Fig. 7 Generalized model of karst collapse
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Table 3  Statistical results of physical and mechanical indexes of over-

burden soil in karst collapse area
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Study on geological conditions and formation mechanism of
karst collapse in Jiangdong Village, Jinting Town,Suzhou City

CHE Zengguang'?, LIU Hong'*, YU Yongxiang'**
(1. Key Laboratory of Farth Fissures Geological Disaster , Ministry of Land and Resources, Nanjing 210018,
Jiangsu, China; 2. Geological Survey of Jiangsu Province, Nanjing 210018, Jiangsu, China)

Abstract: By means of field geological survey, drilling, rock and soil sample testing, the geological
conditions and formation mechanism of karst collapse in Jiangdong Village, Jinting Town, Suzhou City
were studied in this paper. The carbonate rock in Jiangdong Village is characterized by pure quality, thick
layers and high degree of karst development, with a relatively thin quaternary overburden of which the me-
chanical strength decreases greatly when it is exposed to water. These are internal geological conditions for
the formation of karst collapse, and mining is the external inducing factor for the formation of collapse.
The collapse model can be generalized as vacuum erosion-gravity collapse, which is mainly caused by vacu-
um negative pressure erosion-induced by gravity flow and rapid drop of water level in the cave pipe and the
self-weight of overburden soil. According to the geological conditions and the induced factors of the col-
lapsed area, a mechanical model of vacuum erosion-gravity induced collapse based on limit equilibrium the-
ory was established. The calculation result of the model shows that the stability coefficient (K >1.0) of
the collapsed body is bound to produce shear deformation and failure during the formation process of vacu-
um erosion. The model calculation result is in line with the actual situation of karst collapse.

Key words: karst collapse; formation mechanism; vacuum erosion; mechanical model; stability coeffi-
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