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Three-dimensional seepage and anti-seepage analysis of cofferdam based on

saturated-unsaturated model
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Abstract: To provide dry construction conditions for the main project of Xiaoxiang Ship lock, a transverse
cofferdam needs to be filled in the upstream to form a main pit construction cofferdam with Songjiazhou on the right
bank and Xiaoxiang West Road, which involves seepage and anti-seepage analysis of the combined cofferdams. The
connection between the transverse cofferdam upstream and the longitudinal cofferdam on Songjiazhou is susceptible
to the impacts of the groundwater seepage caused by the main stream of Xiangjiang River on the north-east side of
Songjiazhou. The seepage problem in this project involves mostly saturated-unsaturated soils, and the seepage of
water in saturated-unsaturated soils needs to be considered comprehensively. Based on the saturated-unsaturated
theory, this paper uses GeoStudio software to model the upstream lateral cofferdam and the combined cofferdam on
the right bank of Songjiazhou in three dimensions with regard to the structural form and rock distribution
characteristics of the cofferdam of the Xiaoxiang Ship Lock Project. The numerical simulation results are analyzed for

seepage and anti-seepage analyses from the perspectives of pore water pressure, water head, and seepage vector.
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182 WL 70 M 388 A1 DAy [ A R P 20 114 i TERIANX., — R FH 220 AR A A XK 3 A9 A A2
&, FEXFFRIHEHEAT I8 Ui 0 M il R T S TR AT B B E AR 5T, AR 2 AR A 4

i BHA: 2024-09-12
EE®EN: HXLE (1983—), %, GAIAEF, NFREIBBEAHFT,



. 224 - K iE T A

2025 %

w3 FK 386 BE AR AR R IG S2 e, AR TRLRT X 7K
WAERZ GO F AR fE Z M, L35 5 SR
Je— U B MR- AR AT RS 1 52 Ze
Neuman ™ 4 A7 BROCEA AL, RERFIRATIX +
PRFIAE LA X A — A BRI TR A, AR -
FEARFNE WAUE 7 Hr T 9 298 T &L 4l; Richards”
FEARGG A B, B X 0 RN S R S 3k T E A
) B3 T AR A+ ok B T s, B AE R A
T B E RBOTIE R B, TR R
SR T PR, KR 5 AR SRR RS R U
AR IX B, FE T A-AR R ANIB 340 M i L AR B
WAL SCIR P4 2 AR BT ~F 1E 8 AR 37 Richards
FRE, TEZ T RERYIERE [, Topp S8 #2 AR 1R A
Bifs R BUR R 1K Sk sl fr K B R R, NIk T 2
AR FH 380 4 R - 1 R T A BT B AL T SR AR A
Freeze " IER] T IRIEA I AR i LI A Ik, 1007
WRR BN X I R T R L, R T ANX
AR A A A, HARR R 1 4% 18 T B & ™
RIS, A AR EAR A, 7T AR
PRSI . 5SS AR R IX 4 oK
TR BB A E, AR R-TR AR RS i (R i
JET AR X MR AT X B K, AR TS SR
A Sby, ARSI TVF L2 IR e
ST b, R A R SR 3T P A N DXOR IR AR RN
DR 7E — T2 R A i oy A S A R A PR 22
ISMEIEAT AT, 1B S A - BN g R, AR
7, 3200 7 AR R 7K ) S 8000 156 15 4 B A
T AU AR AN B T R
JZ A, FESEBR AR 2 AR AR A XK Y

AT WU - AR RIS T et

AHIEFE Nt TR B o A, oA e T 5 5
Se Pt ARG, TR TR R T AL Y B
BRCR . (i) GeoStudio BUEMUERNF, 455 LIS
FL UL 3 o 1) 460 3 PRI o O R, % SR RX
PV HEE RREIE B T F0-AR 4 9 T B X i
A IR AR AT = 4R WA ST, JEXBIE 7
REEIPTIPROR AT b, K TR BRI BN
IR0 H S AR S0 (L

1 TR

DRI AL TR 2 T i 8 LR A6 1 4
B, LT IRIN TV K MESR X, XA AR A H
fitiz | Y sl PR AE D — R Rk TR
HIVE A S LR IX, R XK MR PY M
ZRSCU, TR AR G, I LSS ) A
BAEPTIL, AR AR KB RS A A
ZEMCU g AR A7 VLR $23k IL, ZR T i it 30 B
LT = W 7 N RS w10 L R I 56210 = N L
T AL TR AR K 2544

DA R IR i A O K 2R A RN 7ol e J
R, TN P & 22 47 BH 2 K T 11 RO = 2%
JUUIE o BT i AR L A ) R A T oA, B A
1] RS T B A 20 98 0 2R SN R AT b 3l AR 5 U
D BRI o A R A4 S S ] A TR T AR A
it 75 b Y LSRR 1] R HE S 20 RV P B . AR
PRI 9 R 300 PA] 5 U T[R4, DL IR 1,
JFCrp LA 1) [ 3 M R 5 N O 1) [ S 7T 22 Ak B %2
FURZEINAAL MBI AR S B T KB

1 EEFHEARE
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Fig. 4 Model of cofferdam upstream of Xiaoxiang ship lock
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Fig. 5 Cloud map of pore water pressure distribution
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Fig. 6 Cloud map of seepage vector distribution
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Fig. 7 Cloud map of pore water pressure distribution
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