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Calculation of water inflow for foundation pit with waterproof curtain in
confined aquifers
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Abstract: The ‘wall-well” system consisting of waterproof curtain combined with decompression well is one of the
commonly used dewatering measures for deep foundation pits. However, the actual water inflow into the foundation pit
employing this system is smaller than the calculations based on standard engineering formulas. To derive a calculation
formula for the water inflow of confined aquifers in foundation pits with suspended waterproof curtains, this work considers
the influence of the bypass area created by the suspended waterproof curtain on the hydraulic gradient and seepage cross-
section of groundwater within the foundation pit. Introducing the impact factor on seepage path in the bypass area, its
determination is accomplished by numerical simulation. Subsequently, a comprehensive calculation formula for foundation
pit water inflow in confined aquifers is developed. Through analysis of engineering case studies and numerical simulations
investigating the effects of waterproof curtain insertion depth ratios and pit size ratios on foundation pit water inflow, the
accuracy of the formula is validated. The results show that the foundation pit water inflow is inversely proportional to the
insertion depth of the waterproof curtain and directly proportional to the area of the foundation pit. Notably, when the
waterproof curtain insertion depth ratio exceeds 0.6 and the foundation pit size ratio below 0.4, the impact on foundation
pit water inflow and water level drawdown outside the foundation pit is more pronounced, with diminishing impact beyond
these thresholds. These findings serve as a basis for similar projects in determining foundation pit water inflow and the
arrangement of dewatering equipment.

Key words: confined water; waterproof curtain; water inflow; partially penetrating well; bypassing area; foundation pit

s EE: 2023-02-18

ESWH: WaEASEEE (20211010100 ; R HAFEEESE (2021102003) ¢ HEEFFJT 2022 AERHEGIHTTTHRI) (202208 .

1EEEN: Bk (1968—) , 5, WINFEE N, Wid, S TEN, FEMNFH T TREM TR MK TIE. E-mail: 740553100@qq.com.
*BEEE: BT IE1999—), 2, b RN, Wi, T FFHRAN 1 580 sl 3R 52 AT 7T - E-mail: 25320201152230@stu.xmu.edu.cn.



236 Hh

4t PR

2024 F 5 B

il

0 3

TR, BEAE T L 2 R 0 1 AN Wy 1
K, EREGTNEE SR, ADEGT BT
FERTIE 30 m A b o SRR EEGURH AR AR
KIZ, M TR FE AR 5 B R T /K 289 . 4544
FIFE AR TSR N R, DR RIS K
IRV SRR b T A (121, 1 K R 8 5 9 T P /K
FEI “ 57 R FR 02 H AT R 8 I KRS it . i
T LLEKH R K B kR, RIkEKREH,
() B 3 o Y v R PR A A K B, ] DAAE it
T4 fEMIEN T IAE BRI EARSERE., BT
1) CRFBRTUCHARMAEY  JGI 120—2012) ¥
BT R KRR E K R eI S AR
BIRmKETEAX, B CRIET, (HiZdEE
ARFEARFE LK T HRGUB R w75
SR TR, SR “RE-IR R R B IESTR K R
IR A S IS RN, 5 LS AT Bt
H, IS RIS T 7 RIFA G

H il O A VF 2 5 50 2% 18 1B 7K MERE I 0 T 3%
YA AR EAT TR, EEA LAY
s BT “RIFE” PEIETHR B ) &
ot 5. TEMES KK iR T
B RGN ARGR N X3, X AR L
AT TEIE, HES15 HH R KR N8
IR K K SRR AN BN 25 e
RISV QR0 S i S A 1T B 7t = 7N W i B U
PrER R it B A X SHEE N K /M <0.4
i, FEGTANKAL R FEIREE s SZREYTIH AR R EOK
2 L/M > 0.6 B, B DAE Ik 36 0 7K R B S vk
NEEURKE Cr NETEIEGTEAR; L 9 ibaKifERE
FENRE s MoERIESKZEE) o B0 g5
T A2 TH AR A 45 4 RO BE K K B AR AR R K 3R
SR, AN IE N 7K S T KRS Y LK
JEIKEKEN PR E RB R, DA 7T A
JEAhK 5 RGN R ACK IR R R k=
S0 3 i == R IR TR NAIE T T M AR N IR TR
XPEEGTA TR K E R, RIS S R e 1
1B KM AR N R B 1) A BEEUE VS, Rl A4
52 %D ML G A 2SR A 0 300 ek
BH ) REGEAT TIEBIE, $RH T REKEMS T &
AMERFE DB R B 7 BOT 0 AR 2 E5KE
FMFEFAT, 5287 A SRR

PN = B2 DA N 1 /NS VI | 0 W =
T 1R KME AR R AR KR RE K AT E IR
PR K ) B AT A, R AT B AR 21 1K
WA T 7R S 5 7K R BRI K K 8] 5 7 T A2

FREGIEHE S AN, A2 B X R G HK AT T
HUABAL 712, 4 SHEN 25031 JE T H i 8L 41)
GURHHTIE, 193 7 IRIETTHIK SR ST A A
KR ZE, AHBUAT X R IR ST A T3 & A
ERARITE AR E AR THRAL TR, %
FIVEAS SRS ). AESEHT A W FUdkal b, A
FT R AR R R, WAL
7KK e 5% FEL DT 72 15 FR) S 01X 0 38 et R 7K oK 78 FE
ARZ W, SIAGIRXEREm AL, K
PIBEAE LA s S R AL, 18 B K 5K 2 %5 8
A AUb KR 26 1 T ST K R S B R A
o ML LBIIAE A AREFAE, IR FEGTHKER
MR R Tt — 2 i, WETaii ] b feoK
Bt i T2 % .

1 BEYUEKE T ERETE

T R B 27 3 i ) J /R B8 1 ORIV Sk A
FHFmAKEM, SRz 5 AT EA SN FM
FARAEF, BATH CERRET S B ARME)
(JGJT 120—2012) 1) B2 B 4% FR O v 3047 ]
b, 13207 EKERE SR IE RIS WK E T E

AW

0 = 2mkMs, /ln[1+£J )
Ty

Kb Q AFEGURAKE: k NRE S /KZEE R
sy NFEGTBLTH MR AKOKAL B sy N FEBTSE R
&5 R ONSEGUREKFEM A2 M ONAKIE & KRR .
o & H T SRR S B RS KRR EA
KB & KR AR KA A, W T2 K 7>
BCR K BRI TR, (HiZ A XOF R &L
B K BETH A IR KRR A7 AE . FESETTFRKITRE
1K R X BE ST S LA BORISENE, I LER
FEEIAECLUE A TIE: (1D SEHUAMIHTR K SR
LK RS BE ARG, IR N KIS
12, WNEEGTA MR IR 225 (2) 1E7KMER 4
EHRIE, ZECNETIBTH AR . H Darcy & #0]
R, IR THR RS T I AR, AT
KRN B, 25 RE 1K MER: (ST R KA E



533

PRI, 568+ 5 B K MERS ) AR s 55 7K 2 B S K B 5 237

KA REHERE A H 5
1.1 IHEERRERRE

BT Kot B b A S S R 3 b A
AKBRIHIEATI T, N B4 b K ME R 0 7 4%
i, HESAAAE LK MERER LT (02 R 7K 1 2 B
KETHRE AR BARRTHEE AR WA 1 Fros. H,
H RHEGUANER KRR R NG K 52
s n NERTEEEGUEAR;  h NHK)E KR4
MR 5 7K 2 B R FFRIRAE K S AB s by AFEGT AR
FREACKBEHE; L e b K546 N R
FARIZFIREE ;s D A KRR, M OAAES
IKIEIEFE: M, 9 1k 7K e i 380 B 7K JERAR PR R

L R :
L D "
_—V\ 7,
BIKE =
FEHTA Kk
AigEK)Z )
H
- m¢¢L£r
NS f
HRE S KR :: -L_:T‘ 4 M LA
= - M,
= —>
B

B 1 EERIEKERSNEESKBEITEER
Fig. 1 Calculation model of confined aquifer with suspended
waterproof curtain
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Fig. 2 3D finite element model
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and waterproof curtain insertion ratio L/M
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and waterproof curtain insertion ratio L/M
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