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Fig.2 Geological plane map of the karst collapse area

— 105° .
1

I

Wi/ m

P
23.31 A
| 4551505

) G SEEE 24.00

N

20. 00

AR T 6.0

/ EALARSEAIAR N
vy rvie

i

// vy iln

- LSRR,
Ay

ARA

2.00

8. 00

72
4. 00

AT
PR RTINS

A A O NN CANRRARX

ARAAALLLL LR LA AR

=3

>4 ﬁ
\\\~ NN TS '*‘\\
N T Y
O
RS
233

AN
LRI

:\~\§\\\\\\\\\§ 4.00
RS R
RS
\\\ 554//4// 8.00

&
N \\\t\
NN ERIATTR S

NSRRI AR R NN
SRAY

SO ‘,Q 2]
SRR \\w

Lo o

16.00

1 It 1 ! A 1 1 1 L 1 1 1 i L 2 n L . L 1 " N

32 36 40 44 48 52 56 6 64 68 T2 6 8 88 92

% 100
FE/n

[aes

30

T

3k

I

4

| 10
I_1

Qel

6

|5 [t

H3 SBERtRz3EHE
Fig. 3 Geological profile of the karst collapse area
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Table 1 Physical and mechanical indexes of the karst collapse soil

kB RE/ W/ WK/ B W EHEFH/ EHEEE/ WNEH/
L K BEEAf/
% kN + m™3 % % EEEd R MPa~! MPa kPa
#Ht 23.6 19.3 0.722 41.9 21.9 19.7 0.08 0.56 0.14 13.1 37.2 16.3

A A G k1 D) 29.2 18.8 0.857  52.4 25.6

T CFE 37.9 17.7 1.142  52.2 26.2

26,9 0. 14 0. 57 0.11 16.5 28.9 14.5

.1 0.55 0.77 0.35 6.5 22.7 6.2







F3HE F1H

% % R R KA B X AT I 3+ 25 R A 18 B BUS L 2 i 117

) EEEESEMEN AR 7.2 . 2EBEN
N RAGB A E AR AL R, R AR R AR — AR
JE R 17 AR AL AR R A

() FMMBRAT Gy DL 7 T AR A JE 00 T 3
T F A, A0 s AR R

ik e RUUTHEE Z AR IER /1R KRR E
N+ KIES + 24k B EERRL )+ ST .

ZEBBR R ERBBENNFEEN.

2Ccosg _ B
1 — sing — K, (1 + sing) YiZ + Voo —hy)+

2/ 2 3/2
AP[I—(%) }%-G&r
(5)
R .CANEN: o NNEEMAK, A LW EE

TERG 7y AT BEBEZ N EREE,; v. IKEE;
R R FTREER¥E Gy ASMNERB A, RGAE

BABERZN SPGB RIER S (F), dTFHE
—RERRZ LHEE R F h—EEH, 4 F>
F'RY, £ FREERS; 4 F=Fif, L1546 TR
TR Y F<F'ad, TR B4,

DAYL B X R B K 1 A 5 95 3R G a2 ) H 5
AR ET T ERIE (R 2, LhREIELHE
TREPHT TR,

BEALEREEEMRR D (O MNEESMH
() E , RASEMEENICEEE: X+PFH LM K,
BERFNO0.58RBXLELEHFH .4 m REFH L, PH
7.5 m ZAE L, TE 8 m HMAKLE L, BT LIZE
EHEREEF LW TEER,; APty 7.2 5,2 #%%
BEEEBRKEFE .M yZ=nZ4+72,,2,=2Z,+
Zos s AR RN ERE L Z2,.Z, Rl E
JRREE: AP 2 5B R 100,50.,0 kpa #EATHE T,

K2 BEALIESHNHEER

Table 2 Soil parameters and calculation results at the collapse pit

BREMEE  LR¥E WREER MR WEHMR  AEGD/ HHEAE O KEH/ SR/ RERIE/
(r)/m (R)/m (D)/m (C)/kpa (o) /° kpa (rZ)/kpe kpa kpa kpa
9.4 37.2 16.3 19.3
6 1.5 9.5 28.9 14.5 18.8 501. 62 9.8Ah 0.274P 793.13
8 22.7 6.2 17.7
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Table 3 Effect of drawdown and loads on karst collapse

AP =100
Ah 0 5 10 15 20
BRI Ga 264. 27 215, 27 166. 27 117, 27 68. 27
AP =50
Ak 0 5 10 15 20
PR Gy 277. 89 228.89 179. 89 130. 89 81. 89
AP =0
Ak 0 5 10 15 20
WBR Ga 291,51 242,51 193,51 144,51 95.51
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Table 4 Effect of the capping thickness on karst collapse
EHL/Qprw Z,=30 Z,=20 Zi=15 Zi=1 7,=8
= = = =10 =
gﬁ/m 1 1 1 1 1
HE(ZY) /kpa 899.2 706. 2 609.7 513.2 474.6
R F1(F) /kpa 20450 1349.6 1068.4 820.9 730.0
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Analysis on collapse model of the karst area covered by clay in
Wuhan City Jiangxia district Hongqi village

TU Jing', LT Huijuan' , PENG Hui', WEI Xiong'.JIA Long’
(1. Hubei Province Geological Environmental Terminus ,Wuhan , Hubei 430034.China;
2. Institute o f Karst Geology » CAGS/Key Laboratory of Karst Collapse Prevention .CAGS, Guilin, Guangzri 541004 .China)

Abstract Karst is widely distributed and karst collapses frequently happen in Wuhan City., The karst collap-
ses used to occur along the Yangtze River in the main urban area where and the quaternary overburden over
the subsidence area is of dual-layered structure with clay layer in upper and sandy one in the lower. Howev-
er, in recent years, along with the development of urbanization and the intensification of human engineering
activities in the exurban areas of the city, karst collapse has also occurred in the clay area, such as Jiangxia
district. The karst collapse studied in this paper occurred on April 29, 2014, at 2:30 p. m. in a residential
community due to a new construction project implemented at the Jiangxia district. The collapse’s area size
was about 200 square meters. It caused two people missing, a drill rig buried and the buildings 1 # floor raft
foundation completely collapsed, which put an end to the engineering construction and resulted in a large eco-
nomic loss., Through a comprehensive analysis of the karst characteristics in the area, soil physical and me-
chanical properties, hydrogeological conditions and human engineering activities, the collapse mode is ob-
tained. Our research findings show that the limestone surface in the subsidence area has a large number of
dissolved channels and grooves which are connected by the dissolution fissure and the underlying karst cave,
This led to the the red clay with poor mechanical properties in the bottom part of the ditch lost to the lower
karst channel, forming a soil cave., Moreover, the foundation drilling, building load and vibration all acceler-
ated the softening, disintegration and dissolution processes of the clay, thus accelerated the development of
the soil cave. The foundation excavation reduced the thickness of clay and subsequently reduced the shear
strength of the soil. Finally, collapse occurred under the action of gravity and additional load of the overlying
soil. On the basis of Mohr-Coulomb criterion and plastic equilibrium theory, the force conditions of the soil
were analyzed, from which the mechanical model of the collapse were gained. The results of the collapse me-
chanics model are verified, which are in line with the data derived from fieldwork. By comparison, firstly the
calculation results show that the additional load on the ground and the reduction of clay thickness due to the
foundation pit excavation are main inducing factors of the karst collapse. Secondly, the fluctuation of under-
ground water level caused by drainage and atmospheric pressure difference play an important role in accelera-
ting collapse occurrence. Finally, based on the collapse pattern and mechanics analysis, the prevention and
control measures has been proposed .that is ,to increase the anti-collapse properties of the earth, increase the
stability of the building foundations and reduce the hydrodynamics of the karst system.

Key words clay capping, karst collapse, collapse model, mechanical model, prevention and control meas-

ures
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