28 B 6 :[:‘H—j‘ Eﬁ jj ¥ ¥ j:& Vol. 28 No. 6
2022 4E 12 A JOURNAL OF GEOMECHANICS Dec. 2022

SRR BEIK, ZmEs, KEW, 5, 2022, SUILK R P ECERE R F MM T RKIERRE [J]. MBI ¥%4H, 28 (6): 956-
968. DOI: 10. 12090/j. issn. 1006-6616. 20222823

Citation: MA J F, LI X Q, ZHANG C C, et al. , 2022. Characterization of karst development and groundwater circulation in the middle part of the
Jinshajiang fault zone [ J]. Journal of Geomechanics, 28 (6): 956-968. DOI: 10.12090/j. issn. 1006-6616. 20222823

G VDT 287 Hh BUR I A8 AL R KA PR AR AR

Lok, Fwmaet, KEMS, &, TEE, #HAEY, TRX,
7 R, aaE, BE4a

MA Jianfei"*, LI Xiangquan'?, ZHANG Chunchao'®, FU Changchang'>, WANG Xuefeng’, XIE Xiaoguo*’,
WANG Zhenxing'*, LUO Bing"’, BAI Zhanxue', ZHAO Chongqin'

1. Fp [ SRR 2 e 7K S b S SR B M A 5 BT, AL A K JE 0500615

AR TR IR A T K B2 5 TRE S, Wit A %A 050061 ;

o [ ) A g Hb BT sk g BT Y BB A A BT S R B I A 900 E, dbat 100029

Y148 M BR BT P IT & SR K SCHE R T AR R ey, PUJI RCAT 610081

PO e TRA RTTE AR, I SES 610081

Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang 050061, Hebei, China;

R R

2. Key Laboratory of Groundwater Sciences and Engineering, Ministry of Natural Resources, Shijiazhuang 050061, Hebei, China;

3. Key Laboratory of Cenozoic Geology and Environment, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing
100029, China;

4. Chengdu Center of Hydrogeology and Engineering Geology, SBGEEMR , Chengdu 610081, Sichuan, China;

5. Sichuan Huadi Construction Engineering Co. , Lid, Chengdu 610081, Sichuan, China

Characterization of karst development and groundwater circulation in the middle part of the

Jinshajiang fault zone

Abstract: The complex hydrogeological structure and abundant karst water in the carbonate rock distribution area
in the Jinshajiang fault zone’ s middle section are essential threats to engineering safety. Based on karst landform
and hydrogeological investigations, the article presents the karst development characteristics in the Jinshajiang fault
zone’ s middle section, and analyzes the recharge source, runoff process, and discharge characteristics of karst
water using the methods of hydrochemical and new isotopic dating and tracing. The results show that structures
control the spatial distribution of karst and the groundwater circulation in the study area. There are mainly three
elevation-level karst development zones in the vertical direction. The development time of the second elevation-level
karst is from the late Miocene to the late Pleistocene, and the top of the third elevation-level karst is from the
Pliocene to the late Pleistocene. The karst water recharge area is at an elevation of 4400 ~4600 m. The primary
recharge sources are atmospheric precipitation and glacial lake water. The **Ra/**Ra data in the water shows that
it is difficult for water sources under the control of a non-fixed-curvature fault to form recharge across the affected
area of the fault. The karst water circulates fast, the * Kr age of the karst spring is<15 a, and there is basically no
older groundwater mixing. Carbonate rock dissolution and cation exchange are not sufficient during groundwater
runoff. In the engineering project, the spatial distribution of karst water runoff channels under the control of active

faults, the influence of high-water-pressure and the threat of geological disasters caused by special weather
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conditions should be fully considered.

Keywords: tectonic karst; karst development characteristics; groundwater circulation; new isotope; engineering

influence ; Jinshajiang fault zone
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Fig. 3 Karst landforms at different elevations in the study area

(a) The first-elevation-level krast ( Krast cave at 5000 m) ; (b) The second-elevation-level ( Krast cave at 4050 m; Sample H19) ;
(c¢) The third-elevation-level (Krast cave at 3600 m; Sample H60) ; (d) The Bomi Spring at 3550 m ( Sample BM) ; (e) The Genjiw
Spring at 3450 m ( Sample GJ; Modified from Ma et al. , 2022b) ; (f) The Dingqu Spring at 3670 m ( Sample LB)
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Table 3  Calculated values of the karst water recharge elevation
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