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Fig. 1 Geological map of the study area
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Fig.2 Locations of boreholes and geological section lines in the Qianfoshan fault
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Fig. 3 Geological section of the Qianfoshan fault
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Table 1 Statistics of formation thickness in the Qianfoshan fault
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Table 2 Statistics of thickness of water injection layer and water injection quantity
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Table 3 Comprehensive table for calculation of allowable supplementary sources

Wiy 7Kk 5 /m BIKB/m BERE/m-d! KI2PA4E/m BiE/m-d’
F1 18.36 12.70 7.37 7.07 10 582
F4 22.45 22.00 7.06 5.66 9441

F1 B 2400 045 PA) R A R A B 7E F1 BT 224 7Y
M, # “27 FIARE, A 5 IRAMEDE, R 5 m; F4
W7 B TR 15 P ) D RO A LA F4 W A AR N, 4%
“Z7 AN, A 4 IRAMESE, I S m.

4 INRE RS ITRE FMNEXT R ImITERD

4.1 HIT/KREEESR

411 #HEAEH

Hy /N S8 e s T R A L 9 A MR R R 4
P e A e, Xy B0 T 24 5% SR KA B2 B R L HoAth A= 2 b
PR T, WX 2R . A&/ RERZLG A/
Wi, X LA R KA AR b b B2 3 /I A AR IR
TR0 T SR K 5 ], AR YRR FH MR K B (A ALY
FHOFAMERCR AT BT -

7 LB B 58 SR SRS AE— A H A SRR (A b R K
RGN, TR P, A AT [ 52 09 b 25 700 A1 HE ik
T, AR B R 7R AR I IR 2, 7 & 1L R Y,
AU L — 28 30305 2RV 1) B K B 24, L Bl 28 A TOUAR
MR 600 m —Z W, M EHER A PR KE AR
i, AR 1315 km® (& 4)

412 AKEEHHEIE

BB IX 5 7K F G0 T B A6 20 1Y AR AL & KR A
RBUE TR TR, R AR 4 5 A% 1 S YR T
—HAERER . R EOKE KR, ZHMEE
FONE RGN LU SR, FOKZ A
TR, IR 2. B T2 RIE SRR, ZHE
JeFE I AR BB )2, ARAE AL BORE, B R

JE, B e AT ST IR R 600 m Ze A7

RN X T 35430 470 17 500 41, 4% )2 %
100 m=100 m PI4& # 73, FE ] #1538 2 )2, B )=215
] 235 000 > HLOTH% . PEFE 20174F 10 1 H &
2018 4 9 H 30 H A4 ALF i 54, 2018 4F 10 H 1
HZ 2019 4F 6 H 1 HAMBRAIA I UES, LIS HAE R
—AN R 13

413 RICMEG LR

KA E K S b R K Y B AN 4SOk TR, 4R geit
2017 4F 10 H -2019 4 6 H 5 38k Py ~F 35 [ 7 12 Ry
1 044.10 mm; 5 350 P W 2€ s 45 B LD 24 0 oK 4 &%
HIER G KA NB RECH 0.01, #REE 1 15 52 R 4t
KK B RN 033, I R IR A ANBRE
k1 0.45, FLER K FUA KA K 7B R A LR R AR X
ANB RO 03917 [ERN 43 X K A B R0
X AR 1988 475 R P SR LK B4R 15 5 Tl 98 it 1
R Al S0 ) I 30 000 3 B R, AT A9BSR 12.00 7
m’d ' ARG OR, A TR E A Tk A
HITF R (740 77 m’-d™") . K IR HIF R (10.76
Jm’-d ) A FEBE I R (7.59 5 m*d ), AL,
AT A FHAK PR A0 0.99 5 m’-d ™ SRk HEE 32
TR 2017 4F 10 H-2018 4F 9 H DU AR BEAYIR
S, SRR R 16.55 T m’-d (R 4),

4.2 FEEOFILEUE

421 KRALZ GG PLA

TP 5 AR, 3t 7KK ST LI A5 A A 0L (L 55
I 2 [ PR 1 22 FEAS AR AR AEAE R VF TRl Z N, A
] 353 - B AT 5 DX Ml T 7K U 3 B S AR B, Y



Fak H1y AT S5

T R A DX/ T B TR A DA

167

[ ]sesutsr

10 km

4 BRUXEEE

Fig. 4 Simulation area map

* 4 2017 £ 10 A-2018 £ 9 A &AM TR IEER

Table 4 Karst groundwater balance from October,
2017 to September, 2018
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Abstract

trend surrounded by the foothills of Jiunu Mountain, Xinglong Mountain, Changgeng Mountain and Hujia Mountain.

Located in Baotu Spring area, the study area is a key leakage zone in Xiaoling, a valley with east-west

The total area of this leakage zone is 4.03 km’. This study is aimed at understanding the characteristics and influencing
factors of the leakage of source supplement of the soluble rock under the key seepage zone of Baotu Spring area in
Jinan. Besides, this study may provide a basis for the selection of accurate location of source supplement and for the
restoration measures of key leakage zone.

In this paper, the thickness of Quaternary system, the buried depth and thickness of underlying soluble rock layer,
the development degree of karst fissures, the distribution characteristics of fault structures, and the leakage amount and
its effect on spring water in Xiaoling key leakage zone are studied by using the methods of field geological
investigation, geophysics exploration, drilling, water injection and recharge experiment, and model simulation and
prediction evaluation. The thickness of the Quaternary in the Xiaoling key leakage zone is 2.7-6.0 m, and the
underlying strata of the Quaternary are the Chaomidian Formation with the lithology mainly composed of medium-
thick micro-crystalline limestone, thin-bedded limestone and argillaceous-banded limestone. Controlled by the
sedimentary environment, the formation development of Chaomidian Formation gradually thickens from east to west
with its thickness from 7.6 m in the east to 56.3 m in the west. Fault structures are mainly developed with the north-
north-west Qianfo Mountain Fault and the near-east-west fault in the key leakage zone. The development of karst is
mainly controlled by stratum lithology and fault structure. The karstification of Chaomidian Formation is weak in the
study area, affected by the Qianfo Mountain fault. On both sides of the large-scale fault zone, the more developed the
karst is, the stronger the leakage of source supplement becomes. Under the condition of drilling and source supplement
test, the amount of source-replenishing leakage of the Chaomidian Formation is 20,023 m’-d ' on both sides of the fault
in the Xiaoling key leakage zone. Given other recharge measures, the recharge amount is 15,000 m’-d "' in the dry
season, and the influence value of one-month recharge time on spring water is 2 cm. The research findings show that
the influencing factors of recharge amount of the Guaternary underlying soluble rocks are listed as follows: the
lithology of the underlying soluble rock, the degree of karst development, the degree of controlling over karst
development by the fault structure, the width of the fracture zone of the fault structure, etc.. Besides, the fractured

shatter zone in the key leakage zone is a precise source supplement section.

Key words key leakage zone, karst groundwater, Qianfo Mountain fault, leakage of source supplement

(h# HRMHE)
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