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Fig. 1 The location of the Nangong underground reservoir
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Tab. 2 Calculation of infiltration capacity
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Fig. 10 Relationship between the variation of daily groundwater level and daily infiltration
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Tab. 3 Calculation of correlation coefficient between the

variation of daily groundwater level and daily infiltration
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Tab. 4 Calculation of infiltration capacity and variation of

groundwater level at different infiltration stages

o o c/?bb S 44
ABE REABRES/ FHHHTK

(m+d™D) fiA5 2% /m
WA E SR S5 B B B 0. 06 0. 41
KRB BB 0.11 0.19
FarE SR A B B 0.13 0. 09
K E&IEAB B 0. 08 0. 02

H 3t~ KA A8 25 T AR E B Bedie K #K 5%
TEAB BB /N BEH A B A AE K H 3T KA
ARFEBHE N HABRETI RN ANIERL. R
IKAE WS SZ T TE B A2 T [6] A8 b 25 1 RE R
TR o L R AR B TR MR K AR 2
Ko BEE K LRI 1R K A2 J KA 228K
IR TSN K [ A B B R, S A S



PR UHE . %

P A ENG AR

FIZE I K 1 JE R KA T B AR bR KAz
AR
3.8 &SR AZEIX
FEPARRE R ABRESI N 0. 13 m/d IRl
BriE K 8 km, FEIJABMYE 40 m, & H I AB K
o 4016 7 m® RIS K 0. 48 m® /s, FE
TR K PEBATIS Ry T PR K B B RN 3
WEHIGIK R A 0. 48 m® /s i 45,

R

=A

IR A R I B 8 AL A K 3
57573 BRIUT M0 T KR R SEE B — R B H 2K
SCHBRSRR L B TR A T K R A LRI B
BORVE BRI T REA A SRR T 3R K2 T B
TE X AT A DX T KR e s A — RE I HfE S
VEF X LA AL oty v 3 4t X 98 25 00 R AR R K B
MR A Z AL ISR IR K e i R
BRI SEANE L 07T 7K Ee B B IR IO A R 5 1 O3
i A B0 RS B LT Fp e — P I 5

AR £ BRSO RS BN

(DAESIREAF T FRERIABRESI N 0. 13 m/ds
TERRZEATE T FRERABRES N 0. 11 m/d.

(2) BT KA M R i I B e) o 2 dLs i
A AT I B B RE S, 3T 7K W) 13 3405 I P (1] 446 62 A
1d,

(3) 0 T PREEIAE 1 RS BRY L B
PGB 0. 48 m* /s Zifi .

S 3Tk (References) ;

(1] 2,800 X 5E. bR 7K P8 5 SRR 3 B %) L 2 A B
FE[7. 7K # BE PR AL 2. 2008 (1) : 81-83, 96. (NIE Q.
ZHAO ], LIU Q. Comparative analysis of underground
reservoir and surface reservoir[ ] |. Hydroelectric Ener-
gy Science,2008(1) :81-83,96. (in Chinese))

(2] Z=wilpa). s oK RS LML Je st th R R
k. 2007 :54-55. (LT Y G. Study on construction of
underground reservoir] M . Beijing ; China Environmen-
tal Science Press, 2007 :54-55. (in Chinese))

[3] Al . 2= i8] A S Ha. K IZERIHES 2 m o 2%
[T L] ], b 25 (8] 5 TR 27 4l 2008 (2) : 209-
214. (DU X Q,LI Y G, YE X Y. Concept and design the-
ory of groundwater reservoir[ ] ]. Journal of Underground
Space and Engineering, 2008(2) ;209-214. (in Chinese) )

(4] &k, S, 122 =, MR A T /K BE IR TR AR
(1. 52T KA, 2010(6) : 20-21. (GAO S, GAO Y B,
WANG L Y. Reconsideration on the calculation of ground-

water resources by equilibrium method[ J]. Water Conser-
vancy in Inner Mongolia, 2010(6) : 20-21. (in Chinese))

(5] AR, XIS AL, BB T KPS 2 ey XarsE T ]
AKFIRLR] 5 541, 2014 (12) 1 61-63. (XU B T,LIU L
H. Study on infiltration and reinjection method of
Nangong underground reservoir[ J ]. Water Conservan-
cy Planning and Design, 2014 (12): 61-63. (in Chi-
nese) )

(6] T, IZH, /e 4. T K FERFGE I BUR & R
1. #i7 7Lk R RE$E, 2018 (5) 2 68-71. (WANG C R,
YOU A J,SHU L C. Current situation and prospect of
underground reservoir research [ J]. Zhejiang Water
Conservancy Technology ,2018(5) :68-71. (in Chinese) )

(7] FMEEP BASRE. 0 R FETTIRTE I T /K 8 & Zh RE B
FEIRLT L. AL IS 2% 24 i CH AR B2 1D 2000
(3):398-400. (SUN G P, ZHAO Z T. Preliminary
study on the regulation and storage function of Hutuo-
he underground reservoir in Shijiazhuang[ J . Journal of
Hebei Normal University (Natural Science Edition),
2000(3): 398-400. (in Chinese)) DOI. 10. 13763/j.
cnki. jhebnu. nse. 2000. 03. 037.

(8] ARAFEE. ML T K TF & A iy LA )L . KA
T B 2 4R, 1984 (2) 2 113-121. (LIN X Y. Several
problems in the development and utilization of under-
ground reservoir J ]. Journal of Changchun Institute of
Geology,1984(2) :113-121. (in Chinese))

(9] v EH ST IR Jg. 7K SCHb BT R0 LML db 5t Hi T iR AR
#t, 2012. (China Geological Survey. Hydrogeological
Manual [ M ]. Beijing: Geological Publishing House,
2012. (in Chinese))

(101 BREE. ATdbih oK M. Jboe : s et , 1999 170-
179. (CHEN W H. Hebei Groundwater [ M]. Beijing:
Seismological Press,1999:170-179. (in Chinese))

(11 4k, 72 B S R /KA i i AR 5 oy ey 2
AR L], Hb BE 2% 4, 1982 (3): 317-324. (WU C,
WANG Z H. Paleocurrent deposition and paleotype char-
acteristics of Nangong underground reservoir[ J |. Journal
of Geography,1982(3) :317-324. (in Chinese))

[12] . 3 R oK PETETRAR T s b i i I L 1. KR
K BB %, 2018, 38(1) : 83-87. (WANG X C. Ap-
plication of underground reservoir in sponge city con-
struction[ J ]. Progress in Science and Technology of
Water Conservancy and Hydropower, 2018, 38 (1)
83-87. (in Chinese))

(18] 30 MBI AN A U7 2 R LT . b
T7K,2007,128(5):131-132,137. (JT W P. Discussion
on the law and calculation method of seepage recharge
in river channels[ J ]. Ground Water, 2007, 128 (5)
131-132,137. (in Chinese)) DOI: 10. 16310/j. cnki.

KA A Hw - 1021 -



F19% £ 50 EALHEG AABHCFHO

2021 48 10 A

[14]

[15]

[16]

(17]

[18]

[19]

jssl. 2007, 12. 005.

BEIOF-» L, SRV AR S N7 AEIK 3l ) 06 R L
AT BH SBT3 SE LT ek R
B, 2005 (3): 58-60. (LIANG Y P, GAO H B,
ZHANG J H,et al. Calculation of seepage recharge in
Yangquan reach of Taohe River based on hydrody-
namic relationship [ J ]. Shanxi Water Science and
Technology,2005(3) :58-60. (in Chinese))

BAOMR, R WKL . B b B B E B e
IFE AR FELT ] vk PR £, 2012, 34(2)
460-468. (HU X L, XIAO H L, LAN Y C,et al. Ex-
perimental study on calculation method of river leakage in
upper and middle reaches of Heihe River[ J]. Glacial Per-
mafrost,2012,34(2) :460-468. (in Chinese))
WSO, 2Rk A, RS, 4. TRXZEWHRLERZ S
T R B ARAGFFIERAR LA RSB A& VD58 22 30108 Sy 491
(1] TR X IS5 FR5E, 2014, 28(10) : 48-53. (YANG
W B,LI Y H,WU P,et al. Preliminary study on deep
seepage rate and variation characteristics of seasonal
river course in arid area: Take Kumtag Desert for ex-
ample[ J]. Resources and Environment in Arid Area,
2014,28(10) :48-53. (in Chinese)) DOI: 10. 13448/j.
cnki. jalre. 2014. 10. 009.

AN 5RIG B, SR A PRI KRB A B g
HABRE 5[] 7K S0l ot T8 M 5t , 2013, 40
(3):19-23. (FENG C Y,ZHANG Z Q,ZHAO Z C,
et al. Large-scale infiltration test and infiltration
capacity calculation in Hutuo River[J]. Hydrogeology
. Engineering Geology,2013,40(3):19-23. (in Chi-
nese)) DOI: 10. 16030/j. cnki. issn. 1000-3665. 2013.
03. 004.

IR X [ e W £0 I L S5, Y T b b R KK A3 AR
o B 5RO FR AT L) ], BRE AR}, 2011, 32
(2):362-367. (XU H S,ZHAO T Q,MENG H Q,
et al. Study on variation of groundwater level and its
response to river water in riparian wetland[J]. Envi-
ronmental Science, 2011,32(2);362-367. (in Chinese))
DOL: 10. 13227/i. hjkx. 2011. 02. 025.

EERBE UK T L5 AL, THE B AN ST 5 4

[20]

[21]

[22]

[23]

[24]

[25]

HrlI]. AR ALK Ak L, 2003 (1) 6-7, 63. (WANG C
P,XIE D Y, JIANG ] L. Calculation and analysis of
seepage recharge in river course[ ] |. Northeast Water
Conservancy and Hydropower, 2003 (1) 6-7, 63. (in
Chinese)) DOI: 10. 14124/j. cnki. dbslsd22-1097. 2003.
01. 003.

XNGEHRE BRI A JE Rt PR T /K e LML, e
Mo R - 1988, (LTU J X, CAI Q S. Study on the
underground reservoir in the western suburb of Bei-
jing[ ML]. Beijing: Geological Publishing House, 1988. (in
Chinese))

ZER 4R, JEIL R TR K R R B T R i
A AR OK LT ] H R K, 2006(5) :41-43. (LT S
J,LIY.ZHOU X. Construction of emergency standby
ground water source by emphasizing storage function
of underground reservoir [ ] ]. Ground Water, 2006
(5):41-43. (in Chinese))

TR, A, X057, H R K el SR AL 38
TEAT 2 Rl 25 4 F) . 2000 (2): 38-39. (GUO J M,
TIAN C X, LIU S F. Groundwater recharge and reuse
[J]. Resource Conservation and Comprehensive Utili-
zation, 2000(2) ;: 38-39. (in Chinese))

FHFE . 5K I 75, VS W, S T T I T K N D Ab 45
[ML b 50 7K A ALy A, 1990, (TIAN Y,
ZHANG Y X, SUN X F. Artificial recharge of
groundwater in Huanghuaihai plain [ M |. Beijing:
Water Conservancy and Power Press, 1990. (in Chi-
nese))

BERAT. ST T AR TUAS Tl BRI LT . 7K SO i
TR Hb R, 2002 (5):65-67. (ZHAO T S. Discussion
on several problems of underground reservoir [ ] ].
Hydrogeology and Engineering Geology, 2002 (5) ; 65-67.
(in Chinese)) DOI: 10. 16030/j. cnki. issn. 1000-3665.
2002. 05. 021

ZE SO SR YEAR W R R K2 G i K B R
BRIt L) ], HEEDLAK . 2002 (6):29-31. (LI W G,
GUO W D, FANG M. Discussion on using aquifer to
alleviate water resources shortage[ ] |. Drainage and

Irrigtion Machinery,2002(6) :29-31. (in Chinese))

Experiment on the infiltration capacity of Suoluhe River
CHEN Wenjing, WANG Yongbo,ZHANG Jingbin
(Exploration Institute o f Hydrogeological and Engineering Geology
in Hebei Province , Shijiazhuang 050021 ,China)

Abstract: In recent years.many scholars worked on river leakage calculation methods. However, the large-scale infiltration test

for the pre-construction of underground reservoirs in the ancient river area of China is still lacking. The Suoluhe River is taken

as an example for large-scale river infiltration test,and the water balance method is applied to calculate the infiltration capacity

to study the mechanism of the response of groundwater level to infiltration capacity to provide a certain scientific basis and ref-

erence for the construction of underground reservoirs in ancient river areas.
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The water balance method was adopted for calculating the river water storage by taking the total recharge water minus the
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total discharge.

Evaluation of river infiltration capacity: Initial stage of infiltration under unstable moving water conditions, the stable infil-
tration capacity is 0. 06 m/d;Infiltration stage under still water condition [ , the stable infiltration capacity is 0. 11 m/d; In-
filtration stage under stable moving water conditions, the stable infiltration capacity is 0. 13 m/d; Infiltration stage under
still water condition [] , the stable infiltration capacity is 0. 08 m/d. Lag mechanism of groundwater level’s response time:
Initial stage of infiltration under unstable moving water conditions, the response time of the water level is two days behind;
Infiltration stage under still water condition | , the response time of the water level is one day behind; Infiltration stage un-
der stable moving water condition, the response time of the water level is one day behind; Infiltration stage under still water
condition [ ,the response time of the water level is one day behind; Response mechanism of groundwater level: Initial stage of
infiltration under unstable moving water conditions, the stable infiltration capacity is 0. 06 m/d, the average daily variation of
groundwater level is 0. 41 m;Infiltration stage under still water condition | ,the stable infiltration capacity is 0. 11 m/d;the av-
erage daily variation of groundwater level is 0. 19 m; Infiltration stage under stable moving water conditions, the stable infiltra-
tion capacity is 0. 13 m/d, the average daily variation of groundwater level is 0. 09 m; Infiltration stage under still water condi-
tion [I ,the stable infiltration capacity is 0. 08 m/d, the average daily variation of groundwater level is 0. 02 m. With the exten-
sion of infiltration time, the response lag time of groundwater level is shortened, and the increased speed of groundwater level is
slowed down.

A series of important hydrogeological parameters for the preliminary construction of underground water reservoir are ob-
tained in Suoluhe River. Enriching the research theory of underground reservoirs, and promoting the construction of under-
ground reservoirs in ancient river areas,it has important reference significance for other similar ancient river areas to regulate,
store and utilize external water transfer. The deficiency of this study is that the study on the dispersion and diffusion of the
groundwater mound is not enough.

Key words: infiltration test;infiltration capacity; water retention;diversion flow;response mechanism
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expansion stilling pool can significantly reduce the fluctuating pressure level of the bottom plate. The maximum value of the
sudden expansion ratio of 1. 3 is reduced by 63% , and the maximum value of the sudden expansion ratio of 1. 6 is reduced by
42%. The probability density of the fluctuating pressure of the sudden expansion stilling pool conforms to the normal distribu-
tion. In the impact area, the spatial integral scale of the sudden expansion type stilling pool was significantly lower than that of
the non-sudden expansion type. Its vortex retention was low,accompanied by the continuous generation and fragmentation of the
vortex. The predominant frequency of the fluctuating pressure of the sudden expansion stilling pool shifted to high frequency,
from 4 Hz to 8 Hz, the possibility of pressure pulsation causing the bottom plate to resonate was very small. However, there
was the possibility of resonance in the drop and sudden expansion parts, which should be paid attention. In the engineering de-
sign, the relationship between the strength of the fluctuating pressure and the dominant frequency should be comprehensively
considered. Under the premise of no resonance, it was beneficial to the project to appropriately reduce the fluctuating pressure.
Key words: stilling basin with drop sill and sudden expansion; fluctuating pressure; probability density;integral scale; dominant

frequency
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