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Analysis of the effects of the sinkhole size on the drainage process of fissure conduit media
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(L Collegeof Hydrology and Water Resources, H ohai University, N anjing 210098, China;

2. Huangpu Town Water Conservation Station of Zhongshan City, Zhongshan 528429, China)
Abstract: The effects of the sinkhole size on the drainage process of fissure conduit media were analyzed using t he self designed
physical model of fissure conduit media. The media was divided into three regions according to the structural characteristics of
the media voids. W ater discharge per unit time, a concept that represents the speed of water drainage, w as introduced. The w ater
discharges per unit time of the three regions and of the media as a whole were calculated. The water discharge per unit time w as
used to analyze the effects of nine different sinkhole sizes on the drainage process of the fissure conduit media. T he results
showed that as the cross sectional area of the sinkhole increased, the water storage volume and w ater conducting volume of the
media were enlarged, and the drainage speed was enhanced. It was only when the cross sectional area reached a certain threshold
that the drainage process would respond to the increase in the cross sectional area of the sinkhole. This threshold depended on
the structure of the media voids. The three different stages of the drainage process had different thresholds. The threshold in the
final stage was smaller than that in the mitial or middle stage.

Key words: sinkhole; fissure conduit media; drainage process; physical experiment

: 201608 10 120161624 : 2017 0829
: http: //kns. enki. net/ kems/ detail/ 13. 1334. T V. 20170829. 1933. 026. html

 EZK BRI & TR A AR BTE A U R KR IE 3 MU IR AT T (41172203) s N TR T2 X R K 2K PR3 4L

U 7T (41572210)
Funds: National Natural Science Foundation of China"The research of groundwater flow in a karst aquifer with fissure conduit media"
(41172203) ; Study on water cycle evolution of groundw ater reservoir in the arid area under artificial regulation (41572210)

CFRIA(1992-), B, i N, MK L ROK BRI A E mail: 2685271286@ ¢q. com

SRR (1964 ), T3, ZBOE AN, B0, 1 LA S0, £ ENE FKBRIE PN 58 B0 T KSES HEH A . Fmail lshu@
hhu. edu. en

KIMRE TR » 97 -



FI5 K BRE 928 mAAEES AR AK 2017 F£10A

T /NI R 3 kb /K PO -3 B0 SR T
V2B KA R ) 2 B K 48 1) RS K G
S T R TR 1 8 R L B
RUA AR 2%, 5 ErKk RG A r R R Y
4 K RIS Bh R (OB 5 K T AR 2 PR e,
S B K AT 5 PR SO SO K R
Mo,

k5 2™ R P A 1 R BB B R B
WE TR T 35 R SR ERE SR,
BT S B i A B UK A
177 PIERBTE A0. k! HRARE 5 ) A B, T
T AREEIET(Q 1~ 1.5 mm) ZLRUK A HE 5
BEZL BT I35 L B /K T 850 9003k DA B 2 o e T L e
PR [T 25 4 P B . P3RS B4R T S
VAET TR B B RS I K R P B R B
Faulkner /j:_;[ ol T W PRAR AR T FL B — 5 A
R BT 5 AR A . M am '™ 7r s py &
SET BB R T R B TR DO | O
FHRAUBBRREFRZ B RS, 5% %t T
AT B R WU T (L B 78 LR B, 5 T Y
B 704 P T (M T K RV RS R . XU O
el 19 g Sy T A G A R, R T RS
IR RV 77 2 04 8 2 R 06 36 B, HEAT T 1B 30
R RS A5 .

I T 9 7K VL 0T 96 3 B AR 9 Lk i
1 ST S K SO R AR 5 T K S
Hpl 2 R ORI R

2SSO R 0 0 e 5 A R 0 TR AR 30 4T
WIERR B, $RTT TR IR AR A Tk B 7 3 AR 7 UK
PRI ENIIR . (EAh T 4 1210 5, BB 518 A R
AR A5 A I 1 25 B 4 A 3, TR i vk
SR T DAy B0 M 2 224 e 5 T A R 4 %
WA AKAIE BB IR o 8.2, 47K TR 485 g 1 25 A
S 5 AR HE K 3oL R 1) B 0 7T D B9 /K SR
PR KA SZ B () B, R P A AR 3R 56 43 T dx
B, b 3E— T 9 V5 AR 45 A K STt R e
ik 59K (T BT 52 1B B0 M.

1

1.1 mEgER
BT S 7K A o 1) B RSk, an AR )
PSS AR 221 ey P2 | B35 DT 2 g 8 TE A o b R
FKIZEEEE, C NSO = L s 2 —. R
SCHEEME AL T TRIIRIAR W, & M TR 5 7K A i
SRR, Vvt T ARG T A o R T LG 3
- 98+ KXHMESIIEME

B A R = A AR VR TR A A AR T AR Y it
IS5 KA R BT RS

Ve A8 ARRT AR 1) 2R - TE Y oL A 1
F7R, 2405 BN TN DB B F2 AR 43 o R Y
FARK: 1 200 mm, 75 856 mm, & 40 mm, FHOGIE K
AL IR AT i 2B W2 8 HLik B 8 R IR
% 2 mm H KPR, 7RI JE/K PR B 1)L B R 2
KPR N R EEK PR EH5%RE 10
SN K- 205 3 B R R PR B8 1 mm 1 R BB
ST 4 F8 70 A 50 B — 2% AR T AR 40 mm x
40 mm H)REEEKIFL, 5 8 F/KFREEEER
BB A R M NI = R 1 AR AW
40 mm x 40 mm F)7KF M WG] S5, 500 T R
JEIKPRLBRZ T I 10 2% % BRI B . 7%
FXTR] 56 b, T I8 J0] 25 H) 9, T EEAF S 0, ) P A 2
(R B 53

1

Fig. 1 Schematic diagram of physical model of fissure conduit media
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Fig.2 Schematic diagram of the decline of water level

during the drainage process and the regions of the media
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Tab.1 The water discharge per unit time of each region with

C= -

different cross sectional areas of the sinkhole
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2 emX 4 cm 62 14 45.13 4.774 15.78
2.25 emx 4 em 63. 03 45.41 4. 866 16.21
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2.75 em X 4 cm 64.01 43.61 4.837 16. 19
3 emx 4 em 61.50 45.29 5.430 17. 66
3.25 cmx 4 cm 62.37 44.33 5.811 18.22
3.5 emx 4 cm 71.82 56. 85 6.283 21.12
3.75 emx 4 em 72.71 54.96 6.217 21.55
4 emx 4 cm 76. 40 62.19 5.593 20. 56
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Fig.3 Relation diagram between C; and the

cross sectional area of the sinkhole
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Fig. 4 Relation diagram between C; and the

cross sectional area of the sinkhole
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Fig.5 Relation diagram between C3 and the

cross sectional area of the sink hole

HIE] 5 A0, 76 7% AR B AR AL 8 em” 3K
%11 em’ R, Cs 73 AfE 4. 7T~ 4.9 em’/s 2
(], H R B BT AET KR S50 R AR
12 em’® K ZE 16 em® KL FEH, C: 4 AifE 5. 4
em’ /s PAE, ARAb AN 2

VRN BT ARAE AL 8 em” 39K ZE 11 em® X
—iE R, X Cs HUE A AR B R B, HK R
A (7K A HEHE PR e B AR 40 AN 11 em® 3
RE 12 em® B, G BUEA T BRI &S, Hok
AR ARHR KR HEME B IR 7E AN 12 em® 386 K&
16 em® X —Jd & Hp, ok HIWTRT Cs HUE 1 52 1
0, FF A FEA SR 7K A4 HRME g AR ERAS B
3.1.4 XMHALETFE K& mal R K&

& 247

I BTHE A FEAS [RIB B By i 8] H7K bl v
ZKIR AR T AR ) ARk BEAT SL R RS A, A Z 5 AL .
RG22 1 B dlas 1% 70 X HAL IR A K B- V%K

RE AR R A T, WA 6.

6 —
Fig. 6 Relation diagram between the water discharge per unit

time of each region and the cross sectional area of the sinkhole
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cross sectional area of the sink hole
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