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Analysis on the formation mechanism and development process of
karst collapses in Lijia Village, Gaoming District of Foshan City

HAN Qingding, LUO Xiyi
(Foshan Geological Bureau of Guangdong Province, Foshan, Guangdong 528000, China)

Abstract: Taking natural-induced Lijia Village karst collapses as the research object, on the basis of systematically collecting
the data of regional geology, tectonic geology, engineering geology, hydrogeology, environment, meteorology, historical
disasters, combined with the drilling data, the geological environment conditions and karst development characteristics of Lijia
Village karst collapses come to a conclusion, and its formation process is analyzed. Finally, the genetic mechanism is discussed.
The results indicate that: (1) The overburden in the area where the Lijia Village karst collapses located is an alternate geological
structure with “Skylight” and “Separation”, and the content of calcite in rudstone is high and easy to dissolve, which plays a
decisive role in the formation and development of soil caves and karst caves. The intersection and superposition of the NE fault
and NW fault, closing to Xijiang River and the existence of ancient river channels, provide a channel for groundwater erosion
and strong runoff and frequent exchange, and play a leading role in karst development. Good connectivity between surface
water and groundwater directly leads to rain-induced karst collapse. (2) The process of karst collapses in Lijia Village is divided
into three stages: water pressure stage in the early stage, softening collapse in the middle stage and vibration group collapse in
the later stage. The collapse model is Osmotic Pressure-Gravity-Softening. (3) The karst collapses in Lijia Village is formed by
a series of natural collapses induced by heavy rainfall under the special geological environment of “rock soil water gas”
combination.
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Table 1 Lithology table of main strata in the study area
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Fig.1 Regional geology and karst development distribution map of

Lijia Village karst collapse group
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Table 2 Characteristics of main faults in the study area
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Table 3 Characteristics of rock and soil mass in the study area
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Table 4 Groundwater characteristics in the study area
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Table 5 Characteristics of soil caves in the study area
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+2 JEJE /m
ZK9 33.00 ~ 37.50 4.50 33.00 PRI, R B L TR+ 1.20 (3)
ZK22 26.80 ~ 36.33 9.53 26.80 T)iE(0.33 m) FEI AR PE 4 Bt 1.70 (2)-8
ZK22-1 32.20 ~10.30 9.10 32.20 X FRIAR L 1.00 (3)
ZK23 27.10 ~ 30.12 3.02 27.10 J FRIAR L 3.60 (3)
ZK23-1 29.50 ~ 30.70 1.20 29.50 Jc FRIAR L 1.10 (3)
ZK26 35.10 ~39.20 4.10 35.10 FrIHBRIE e BRI A 3.60 (3)
ZK44 37.50 ~ 40.00 2.50 37.50 FIFM+ FRIRL 11.40 (3)
ZK44-1 37.00 ~ 39.00 2.00 37.00 S AREEE FRIRL 10.00 (3)
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ZK55-1 45.00 ~ 47.50 2.50 45.00 2 FEI PR R M+ FRIFRL 5.50 (3)
ZK60 32.00 ~35.30 3.30 32.00 LT, K03 m) FedER . SRR L 3.00 (3)
ZK60-1 29.50 ~ 30.50 1.00 29.50 FEIE IR R M £ BRI+ 1.50 (3)
ZK61-1 28.70 ~ 31.30 2.60 28.70 FEIE IR A M £ BRI+ 4.10 (3)
ZK62 28.00 ~ 31.70 3.70 28.00 FEIRILARFEE 4, B R+ 1.50 (3)
ZK66 26.20 ~ 28.30 2.10 27.10 FEEALIR M A, S hab, A MEEE 1.20 (2)-8
ZK67 27.10 ~ 30.20 3.10 27.10 PRI A — T SRR MEE 3.50 (3)
CZK3 27.30 ~ 35.30 8.00 27.30 I, SA B+ 7.20 (3)
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Table 6 Characteristics of karst caves in the study area
L% WRASHEEmM  WE/m WA AEE /M R ERREE/m LEER% FEHUF L
ZK11 33.00 ~ 33.50 0.50 1.50 29.00 6.3 T
ZK19 38.40 ~ 48.01 9.61 2.40 36.00 76.9 T
ZK20 33.10 ~ 33.50 0.40 1.20 31.90 4.4 T
33.20 ~ 33.60 1.50 0.40 FEIRE AR+
zka1 36.56 ~ 38.56 2.00 1.46 3320 337 IR E O+, HHEE
7ZK24-1 39.70 ~ 40.30 0.60 5.40 34.30 6.0 T
ZK25 36.10 ~ 36.90 0.80 2.90 33.20 8.1 TEMEFME L, SRED
7ZK26 41.30 ~ 42.00 0.70 2.10 35.10 25.0 FEIAGRAIEVE, AR
35.00 ~35.20 0.20 0.25 S
KA 5s60-4350 790 0.40 T 80 SEHB T S
ZK42 32.40 ~ 38.00 5.60 5.00 27.40 51.9 FEIEEA L TP
27.80 ~28.10 0.30 0.50 FI R
28.60 ~ 29.00 0.40 0.50 FEIHANRD
7ZK43 29.20 ~ 29.60 0.40 0.20 27.30 45.4 FEH RS
29.90 ~ 32.90 3.00 0.30 FEH RS
33.10 ~ 33.40 0.30 0.20 FEI D
ZK44 43.90 ~ 46.65 2.75 3.90 37.50 39.6 TR, FEB(1.1 m) FEHAIIR M
ZK44-1 39.60 ~ 41.60 2.00 0.60 37.00 282 SR IEARE P 1
ZK45 35.10 ~ 38.00 2.90 1.50 33.60 27.9 TR+, S AR, A
34.80 ~37.30 2.50 1.70 FELHE AR TR T
28 35804060 180 150 310 120 SEHU R L
ZK60 36.80 ~ 37.40 0.60 1.50 32.00 6.2 S AR
ZK61 3230 ~36.50 420 5.50 26.80 40.4 LEBIEFEI, TR m) SRR L, S RLED
ZK61-1 3230 ~36.30 4.00 1.00 28.70 70.2 EEIEFEH, T3 m) FEHREIREE 1
ZK62 41.90 ~ 43.60 1.70 1.70 28.00 13.8 EEBIEFEH, JEH(0.5 m) FEHR IR 1
ZK63 30.10 ~ 40.90 10.80 0.30 29.80 88.5 TR ARERE £, SR | AR
ZK65 32.7~33.1 0.40 3.80 28.90 4.0 Tl
ZK66 32.60 ~ 34.00 1.40 430 26.20 22.6 SRS, S ORA TR R IR E M+
ZK67 34.80 ~ 44.60 9.80 4.60 27.10 66.2 AFEFFENE L, SR, TR
ZK67-1 33.30 ~ 42.60 9.30 6.20 27.10 58.5 EEBICFEIH, FH(2.6 m) FEHRBIREE
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Table 7 Geological hazard characteristics of karst collapse in the study area
WaHS  HEUm’ JEAR FAL/m TR /m g KA R RAE L RERHH
TX1 528 IERTE $£22.5, 5i22 7 ZEZRITH
TX 2 19.6 B HEES 4 k30
TX 3 9.6 2157 4.6 7 R R
TX 4 200 IR K18, %15 7 R IFH S 2005454 8 25 H n » N y
TX 5 10.7 (2ig HAE3.7 0.8 gk A h2005a H20 I 10R, ELEREUA BT
TX 6 600  EPPE  K10,5E6.0 35 20054518 H; 2006413 ]110H zakéﬁifﬁﬁgiﬁ?k”
TX 7 19.6 [T HAES.0 32 R ) )
TX 8 126 BT HAE4.0 3.0 P4 22
TX 9 K& $£0.7~0.8 1.0
TX 10 K8 $£0.6~0.8 1.0

AR BRI 6, B 2 T e, S ) K R 1 T B Y
KHEBEE T YIREEIR .
(2) LA 550U R ARG A EAHVURRUZ (Q™) 2 A H

E=Brws N 7 <0 U o = iR e 1 e S |
THL T K R A e v i AN NBURL I B B R, S
R 2 7 R KRR I T R B 3 T AR A TR



62 - o b 9 5 B A 2 3 5 41
U e M
B
/\® S
Attt O =
AN RO B AR [ i R
JESA e e i
e e e m R e o R = = o = P
7/ o c" o T ° T =Y C" :._?_L o 1) =) =
R NF T T o_'IZT': 2 =1 OET__
° Jf 5 > By 2 o S
o e
& I e T oT ‘oT o ‘[’ [ T [ ‘[’ [ ]°| T
oL Lol sl S e

] mEs+ >

i

] oems [ st R

L] v

[)] L

B2 FRMNERSRENZELSEREE

Fig. 2 Schematic diagram of occurrence process of Lijia Village karst collapse group
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