F3ak H1W
2015 4F 2 H

+ B B
CARSOLOGICA ~ SINICA

Vol. 34 No. 1
Feb. 2015

BACHE IR AR L SRS S AR IH 25 8 058 B 2 3 A R Bl PR 3 AT LT 1. vh 25345, 2015, 34 (1) : 52— 57

DOTI:10. 11932 /karst20150107

i EBmAERZE S M RE K E ST

AR IR EBE £ L g R
(1 F BB AT, L &7 210049; 2. TMHERF, EREREFR.LH HF 210098;
AL ARFMEB M AREETLEEZHRET, LH &% 210049; 4. TiHEXF, FEAFE5 I RFR,ZH &% 210098)

B OB XEFARMUAEEHAREHE T ERRATALARE. BT T RN AR REA S EMAEZA L
BN ANERTE LR ERBEEOHE A RE AARBN 2 FEANBOAEE . (DRBZRE TR
WEHN HREARA TR AL R AREL BRATH AT RN B EEALTAERE; (DEBEE
A TABEERALTHENEHRK LT PELATERRAKEZF;(DRBEEF A& F T H I K
UL EEEMME DB ED R L - FBREREENR B, (DB LB TEAEATREER S
W, ZAEEERENRASHTANASESILRZANRXR . 22N BEHBHERNER, BB T &7
HEREMHRENEERCAZ AN EEBRENAADC, ERARERERBENEALTRES) L

REREEARME K — kG PETHERER,

RERBEHRAAFKE FEZNLAMNE.

A R T A AR N T A — o B s R 4R 1A R

KBR - REAFR B AR5 8RN 00 K

FE S K S :P642. 26 X ERFRIRAD : A

=

51

il

1T NG B A 1 o 4 B 2 K H
i R R T Y T AR Y X E Ty
ST S A ST B N R AT O S e T B B ) T 9 4 G
A2 AT — 26 B SR R L (H R AT AR 4
B DR B SR AR ME L K, B A AR ) VR 2 TS
TARSE B X R — HAR TR M, Bk = R GE 2 i 0F 52
JEAREE 0 DRI A N DXV R B LA 4 A 1 T
PARE R R i BN R MR M AT

B B M S T b o A v [ T A R
RN Ml DX R R A E Bl SR R b T
Oy BAARRAME R TR S AR N 22 4F T AR 2256 K #F 55
PH 3 DXV 353 B ) I 2 0 A R I B T 48 B £ A
BL o

1 HMEBRXFHIT

XEHS:1001—4810(2015)01—0052—06

T MRV M — 5 S 9 T KA D ki Aok
AR S H T A A R K B RS S BT R B R
HIEEE., KNaR AT TRERRA TERK ILAH—
TRIEA PGk A | gl Il — RN BEg R T
GiH B4l BN E,

FER AR UM S 12— Tk P 4 Js Y P T A e g
HERTRER A TR E e LU R RO s 00 3 TR
JeRb s R R MR TR BE Y 6000 LB A A
BLAE V52 B BRI IR B A W v O K e B i
JE VTR WK S s 40 5 20 e — 45 TE R T T AR Y B R R
AU A R 0 )8 = — B R 2R K A
HOKLJE 45K R 8 22 18] 58 BU8) LIS M40 0 B 5 B 58 i
Ll 2H — XU L 28 Ji {5 8 9 A B PR £ o DLAR A PR o K
Vel e R A S i ROCR . BB R TSN B
H— G WA — BRI IR e DU, ek
KRB O IR IK A BRI A D F L e B B UK
HVHE

AT E AR IR T TR A A M XSV R R I A (12120114022001) B8 B
B—AEHFRAN . BAME 979, B 08 A, R TR M S S oK SCH B SR B 9Y . E-mail : weiyongyao@163. com

Wi B 2014 —07—25



¥4k H1H

TR < U N 2V 38 B I 225 20 A ML B PR 4 53

AU MR A E N E (LA
Do BREZRUS I 32 B 1 0 i e bR X bR w72 70
m DL B I A, R — SO R A A
T0m LLN B, R T Rl R LR G AT K
B DU AR S A T T R OK R KD R S
PRUF 5 A0 3R R A L T R L T o B o TR 2 AR
T B RUE I AT T MY AR X HRIR 20
~30m Z[Hl, K 40m ZeAy . i Xt by b R A
VR S B Y 3t DCIBORE 23 B, X RRUR A i B R 1 R
Coy b by £ B O WL 2 SR T et (LR

1. EBHEAABR

[ sstm—mmRshsmmih s akad
[ mezmmasskaa
|| EREREA BB G A
2. MBEALEBK

|| BEEmEBER AR

3. HE

BEE

LS| ERKSKR R AR T

o | TR

o | BT

[~ | sk

D) AT UL 3 365 )2 KRR K i Go) By FLBR B (e
KRB IR R 2L DB M o+ (e
TR R D MK AR Sh AL - 5 T 2% 1 7 A 4 s
S A BT IR Bk 4 P 0 SR EE S B B R AR (O)
K65 1 CO MR JEGRTE o100 VEso 10,2 ) WA 4R 45
HTPRAMBRAT, LB EHE R —2 K/t
1 o w3 0 =3 £ >0 I N Bl & AW VA R D O o
FABA s 24 W B TR 4k 2k b ke, B R AR
T SN A7 204 3 - 2 T R AR AZ (0 BB 9 T L K A
He A M THT S B

1 &M 5B K S i R
Fig. 1 Simplified map of karst hydrogeology in Xuzhou city
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Table 1 Physical properties (average values )of silt, silt loam and clay in collapsed areas
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Table 2 Statistics of karst ground collapse
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Fig. 2 Sketch showing Karst collapse and spread process of the underground water drawdown funnel
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Table3 Statistics of karst development degrees of various karst beds

HOF G TG
HoJz: B e () LRV (%)
Gk K gkl A%
PN M B PN N i
Cr3 3 33.3
Oy 4 50.0 19.8 0 9.9
O1em 8 77.6 17. 47 38.0 54 81.4 75.6 3.4 26.2
Esproz 5 16.5 8.7 14. 1 13 30. 7 11.7 6.0 8.9
Eagapt 2 38.5 12.3 24.4 17 47.0 27.1 2.4 10.3
(= 25 72.9 11.8 36.4 25 80 18.7 7.7 13.2
Ehax 4 47.0 0.4 17.6 17 41.2 1.1
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Relationship between underground water level and nearby karst collapse in the Hepingqgiao water plant
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Spatial-temporal distribution and causes of karst collapse in the Xuzhou area

WEI Yong-yao'**, SUN Shu-lin*, HUANG Jing-jun'?*,JIANG Su'*,MIAQO Shi-xian'"*

(1. Geological Survey of Jiangsu Province s Nanjing Jiangsu 210049 ,China;
2 Department of civil engineering s Hohai University s Nanjing Jiangsu +210098,China
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Abstract: Xuzhou is the only city in the Jiangsu Province to use the karst underground water as the municipal
water. Due to the long-term absurd use of the Karst underground water, karst collapse often happens in the
Xuzhou region. This paper looks into the distribution of bare karst and covered karst in the Xuzhou region in
northern Jiangsu Province and the special and temporal distribution of karst collapse in the history, and sum-
marizes rules of the karst collapse. Firstly, as controlled by the fault zone of the ancient Yellow River, the
Karst developed more intensive when closer to the ancient Yellow River and vice versa. Secondly, the col-
lapse occurs in sections with shallow well developed karst, mostly in Ordovician limestone and a few in the
Cambrian limestone. Thirdly, the collapse is concentrated within the ancient channel. Most collapse happens
in the sand soil monolayer, some in the clay sand-clay layer. Lastly, all collapse is in the cone of depression
due to the extraction of karst water. In combination with the correlation between the timing of karst collapse
and the dynamics of ground water, this paper comprehensively analyzes the causes of ground collapse.
Though the overlap section of the ancient watercourse and the fault zone of the ancient Yellow River provides
favorable condition for the karst underground collapse, its final occurrence is resulted from human engineer-
ing activities, which change the karst water level significantly and causes rapid decline in volatility. The re-
sults of this study would provide scientific basis for prevention of karst collapse hazards in the Xuzhou city in
the future.

Key words: bare karst;covered karst;karst collapse;spatial-temporal distribution; rules of karst collapse
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