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Theoretical study on influence of well clogging and variable injection

pressure on seepage field induced by single-well recharge

LI Jiong, LI Ming-gaung, CHEN Jin-jian, XIA Xiao-he
(Department of Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To analyze the influence of clogging and variable injection pressures on groundwater seepage field, a model for
Single-Well-Recharge (SWR) in confined aquifer is established. In the model, clogging is considered by assuming an
exponentially decayed permeability, where as the variable injection pressures are concerned by setting sinusoidal pressure
boundary. The analytical solution for the model is obtained using the Weber transform. By performing parameter analysis based
on the proposed solution, the results can be drawn as follows: (1) The permeability reduction due to clogging limits the
injection rate and artesian head increment, and the limitation is more considerable as the permeability reduction index and
injection time increase. (2) The variable injection pressures have certain influences on the groundwater seepage field, and the
influences are more significant when the fluctuation amplitude is larger while the fluctuation frequency is smaller. (3) The
influences of injection pressure fluctuation and frequency on the total groundwater injection amount are relatively small. The
proposed model can provide theoretical basis for the design of recharge pressures and pump lifting cycles.
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Fig. 1 Sketch of injection-well-flow calculation
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Fig. 2 Comparison between solutions of this study and Jacob

2SS

R HE T RE R AN R IR RS I R, 3
MRREREATSE M, BASHOER T Bios
M=25m, §=0.0074, H,=30 m, K¢=0.067m/h, =480 h,
A=2, B=2m/48, A=0,
2.1 EERYRBAIFN

N R HE RE 8 38 AR MO IR N i 1Y
S, B3 2] T AN A B IR AR R K Sk A I T
HAhSHOEMBEASH B 3 KW, HALFIEME, 2
K, ARALAATHBON R, AR A BN .
PLA=0 B EACK NS, FH ST A ETH
Ak A ZE, IHESRETE 3. AEREL, BiE
F B LRSS [ H ] Rl DX R e 7K Sk oA
RO, LZRUNA A A UE M8 T 2

1 < R o7 N N T ST 7= 1 2
AR Eiil ke Y e PNTSE ) €2 i P e et St 8 el
WELL S RAER, (BILBB T B S B iRE R
[ E IS 1] A RS S AE AW, HLA BB AR, I8
RIS o 4 A=0 B Y [ B 5 B ARCIRAS TR 1 e i
BIEZE, WE 4R FHEEH, 12E REOERIE K
F¥ [ E it BB 22 S B A [ RE R HEAT TR sl K. AT L,
BIE A BOE R RO, 0T (B0 R4 PR 2%

40 — =0
g 38 1=0.004
% 36 e 720,008
O e 220

2

2 P 2o e
038

g 0.6 d

Hoa|n/ T

Loati~"

ofl

—02

200 300 400 500
A2 B /m
M3 RRZAEE THRE KRS

Fig. 3 Distribution of artesian head under various degradation
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Fig. 4 Curves for injection rate under different degradation rates
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Fig. 5 Distribution of artesian head under different amplitudes
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Fig. 6 Curves for injection rate under different amplitudes

(=]

a2r
£ 39 —B=0
X 36 - - -B=27/120
2N B=21/240
33N e B=21/480

:fa -0.02 — - -B=2m/120
~ 4 I . =27/240
S T B
A | e B=2m/480
*¥-0.14 i EE 5
7
-0.20

0 100 ZOLLQEIM)O 400 500
7 R EERR ok Sk 75
Fig. 7 Distribution of artesian head under different frequencies

BeAt, B 8 Ll 7 ANIR] mIE [ 70 s AR T [ [ml
BEREN TR Z. M 8 WTRIE Y, FIME BN
it BL B = 0 1 R I A it Boh P r &, R IE
SEEs), HHPE A n ey RE 2 A [, T
B L U i A [ PR EAT JZ Rl o TSRS [ [
ERWAR EIE R N U DS IEIRY = R TR B8 = iy
4340.68, 4366.66, 4420.45, 4316.10 m*s 7] WL, #HXT
fEE I A R RETT &, sl IRl AT — e R b g v [l e
) _ gz(z)nnzo

R E/(m>h )

0 100 200 300 400 500
i 6] /h
8 AELHENSAENEERERTIZrL

Fig. 8 Curves for injection rate under different frequencies
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