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Fig.3 Comparison of karst collapsed columns in North China
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Table 1 Comparison of underground water quality in gypsum

L
JR2E

mg/L
PHE ¥ 1%+
i A
K* Na* Ca’* Mg?* J5 HCO; S0%- cl- p=y
S, Hifl 9.7 23.5 434 114 581.2 201 1373 14.2 1588.2
Sx i fL 11.9 20.0 466.2 105.9 604. 201 1107 11 1319
FR2 RFREEEBHTRKRITER
Table 2 Comparison of karst underground water quality in Niangziguan
mg/L
PHES F 1%+
i
K* Na* Ca2* Mg?* HCO; S0%- cl-
Hh 4 IX
] 0.6~6.7 4.0~11.4 55.1~155.3 9.1~51.7 164.7 ~411.8 14.4 ~365.5 7.1 ~28.37
— X
12t X 1.0~1.7 3.5~49.13 13.4 ~266.3 15.8 ~86.8 161.7 ~366.1 14.4 ~261.7 5.96 ~86.8
L X 1.4~4.0 2.75~85.1 67.9 ~211.9 11.5~71.7 103.3 ~505.4 72.0 ~691.6 3.55 ~86.87
T I X 1.0 12.5 244. 49 65.66 268.49 609. 64 ~796.0 12.0 ~39.0
HE ik X 1.0 ~9.48 25.0 ~36.5 114.2 ~120.2  30.40 ~34.68 231.88 ~308.1 184.0 ~244.95 39.0 ~52.47

Al Hb XI5 KA B R B —— IR FOC R 12
ALK, H R T 1L P A PH AR T B S BE
(VLI 4) 3 A0 TR B HCL 7 km B I)18 H
K Hn b, #R AR A 360 ~ 392 m, FEE R B
A PR AR RER IR TR AR R VR L
SRR BRI KA I SRR EE PR OC T dk
B4 667 km’ , e B ER Ko RER Tk FR SR A 1 T
294 2 100 km” 50K 1 8 T b 4780 i 1]
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0 BEL P4 11 G S b T R O IR

IR R R E, ZAE T MR REIL 12.13 m'/s
(1959 4 ~ 1984 4F) i KWREIS 16 m'/s, ITSEAEN
TN KT R TR, SR AR RA 5 m'/s 247,

n

CQ v o=

SR PN 5 R KT IR A A T bl i) b 3K
Wl B AR, M HAE 0, HKER R EAEKL
SO, . TEMHEA f 8 Z AT K, S0, &
KT 1000 mg/L (WLFE 1), WMELRF AR B, K
AN - BT R T A5 B HE T A AR 0 R K
KT HEATXE H e AT A K A A AR (LR 2) .
TEANE — R FIX, SOL ™ 2 R AR B A% | Foe s A M 1
365 mg/L,iX 5 Y Hb A1 H )2 1 50 A A G, FEIL I
R MAE , SOL —JBEHE L35 600 ~ 700 mg/L, X Bk
THABFEMSA R ABICRBET S0, FiE
BRI, I L SOL ™ 5 it LU TR A7 FF J2 T T oK
fl SO, A Bk 2,

25 HiL 5 K ) K BT AR 23— 1 22 5, 7K 5
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m 1
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T T/ + Y Y mo+ A )
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x 100 % (13)
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Hydrogeological map of the Niangziguan karst springs
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Research on Development Mechanism of Sulphate — carbonate
Rocks’ Compound Karst and Engineering Impacts
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[ Abstract |

Sulphate rock and carbonate rock both are usually distributed together, but their karst deve—

lopments are most studied separately. It is mainly to research the compound karst developmental mechanism between

the two soluble rocks,which are involved in the chemical karstification and the biological karst processes. The karst

collapsed column is a special karst hazard of the compound karst, and the karst underground water quality is also

discussed.
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