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Analysis on development characteristics and formation mechanism of
karst collapse in Shakou Town, Yingde City of Guandong Province

ZHAO lJianjun
(Chemical Industry Geological Prospecting Institute of Guangdong Province , Guangzhou, Guangdong 510800, China)

Abstract: In recent years, the collapse of hidden karst ground in the mountainous area of north Guangdong Province is
increasing, which directly affects people's production and life. In a village of Shakou Town, Yingde City, where the geological
environment conditions are complex and the quaternary overburden is thin, serious geological disaster of karst ground collapse
has occurred due to the development of the karst cave and fault fracture zone and the connectivity between karst cave and karst
cave. The direct contact between the bottom pebble layer and the overlying limestone of Tianziling Formation also accounts for
the disastrous consequence. Based on the comprehensive analysis of the geological environment conditions of the village in
Shakou Town, the development characteristics and formation mechanism of karst ground collapse from internal and external
factors were analyzed. It is concluded that the loose cavern is formed by the loss of soil particles in the loose cavern under the
interaction of long-term fluctuation of groundwater level, erosion and scouring; the strong alternation of surface water and
groundwater forms the positive and negative pressure action; the ground collapse is caused by the loss of bearing capacity of the
upper cavern. The conclusion of the research provides sufficient basis for making projects of preventing karst ground collapse
scientifically.
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Fig.1 Geomorphological map of the study area
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Fig.2 Engineering geological map
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Table 1 Statistical table of karst ground collapse in the study area
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Fig.3 Ground collapse pits in the study area
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Fig. 4 Characteristics of surface karst development

0.1 ~ 0.2 m FF FUWR; JRyif M B A A A T ) o MR A
FRAE LI 4, B8 A7 B LI 2,
3.2 ENFLILTR RS

Mo R R A, IR AL A T o W T

ILIA4% 0.50 ~ 1.50 m, HAHH 53

s IR BUE (G, 52

1BEE A 32 ML 3 LI ER 3
i, A 24 e LI EF 36 AN, b 1AM B LAY



2022 4 AT [T ARGEE YD DAY TR B R AR RO L A4 ©63 -

o % ) oK 4 5 1 T, B L UL % 78.1%, B FLCH T %2 SABELR. BEESTER
3. o~ T1. 0, 2] . 0o m 3 “ Table 2 Characteristics of cave and karst cave exposed
K 3.57% ~ 71.02%, ¥4 32.61%., ‘A1 F 5m iGENE
BERE EEHTN—BEF2~3)Z2HN, 2 kE by boreholes
=1 y3 o [13] i N AR = ?:/ Il ?L%‘ 'ﬂﬁﬁffﬁ/m {ﬁ(ﬁ]ﬁﬁf@_@/m {EII%J‘/HI ?Eiﬁll‘%ﬁ fﬁ’(m}%‘ﬁ
14T AL LI BRI 2, WO i
Tl RN e R Fe SRR AE LI S 13.8 2.8 S
3.3 WK E XL WIK2 134 17.1 18 kA 2
o e S L U 30.8( A1) . ToeiH
33 45 96 2 1 PR LSRR 0 248 10 4% M A T 0 5 ) wa . i s
PRINLR, Je R DL 4 334 4b, MR sk ax, Ve B 347 s ckmm
S e Y W YA VE L S 1Ly 02 o) A S
ZRINVEN | SR, AT R R, PR 388 L4 HRA
e ot st pe g s . . WTK6 11.6 122 02  Jomi 1
AR B AV R B A e o AR H BEL 3R T T A WTK7 17.6 18.3 0.6 IR 1
I T A 6. WTKS 12.8 144 12 CRFm 1
WTK10 30.3 31.6 0.7 I 1
4 ERMEISIENE WTKI1 19.7 22.1 05 PFu 1
7K1 12.2 13.4 1.5 AT 1
4.1 MR A R ZK2 19.7 18.2 1.3 RS e:c 1
N " . 16.4(£3) 22 %
B b B 7 DX Sl )22 32 B 56 0 AR vt R S 4 ZK3 18.6 187 S 2
ZEGRTIBAAIR. RTWRARFRAENS, 0 s 124 05 aam o
: 132 1.5
W358 XA Wtk 0 205, R R 7 b M TS TCa—— o5 R —
R A AR, BNE LR ERRBRE L S 07 24 FRB
. L : SIS
0SB 4 RS R R, TR, KPR, 388 26 Ly AR
e e S S el v ' ' FrdE
B F AR SR PR R a2 123 51 s B 2
- ; § 1
ARSI R B A R L PO, A S SRS G
BB = el oo 1.0 12 )
2 E 15 3 : 26.1 6.7 -
42 Rk Iﬁ‘ﬂ{%f*m““/ﬂ‘ﬁj} o ZK14 13.6 17.3 18 &M 1
40 AAE0k, UYL 8 38 B X A0 St d i KV 1994 7K15 214 18.1( A1) 33 TR 1
60118 [ 43.67 m(5 TR R EIMOTARE 3.17m), zxe 10 IS 2 awm o
2006 4 7 H 16 H 4427 m( & F b 2 25 41 b 1 A5 5 18 04
N . . 13.7 2.6
3.77 m), WA IR BT WTKS S5 L T /K 37.24 m ZKI8 112 loa So BEEC 4
i 7.03 mo PR SIR L0, 55 U R A2 R v 188 36 o
N . Ny s 12.9 1.9 1
7J({YL$HE‘{/§'1’&‘F7J(,{M%%i&%7k/fiﬁdly Hﬂﬁ:ﬂﬁ%&@@ ZK19 10.8 16.1 1.1 ToFCIH 2
P25, DS B ASER] P2 A A B aE v R ZK21 204 216 07 R 1
FIROBR A Sk, T ELVE A 1E | U R0, gias 2K 156 159 13 FRR
50 -
70 64.1 [ 43.6
60 | 3(5)7 41
50 | 351
300
40 | s
;8 %2: 13.4 16 17
" all C
0 == 128 o N B N
TAE<lm |[I1<Em<3m 3<ii@Em<sm |[TAE=5m T i JoFedH
w HE/A 9 25 4 1 = B/~ 6 16 17
m LB /% 23.0 64.1 10.3 26 u L% 13.4 41 43.6
(a) AR (b) FEHUFE

Bs5 BNMEESRSFREFMIESITE
Fig. 5 Statistical diagram of height grading and filling characteristics of single hole
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Fig. 6 Seismic surface and apparent resistivity inferences of representative survey lines
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