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Analytical solutions and application of circular cofferdams considering
backseal effects

HUANG Juan, HE Zhen, YU Jun, HE Weijie
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Abstract: The seepage fields around a circular cofferdam are divided into four regions, and the fractional variable method is
used to obtain the sequence solutions of the water head distribution in the four regions under the cylindrical coordinate system,
combined with the continuous conditions between the regions, and the analytical solutions of the steady seepage fields of the
circular cofferdam are obtained by using the bessel function orthogonality. The correctness and effectiveness of the analytical
solutions are proved by comparison with the numerical results and those by other approximate methods. The analytical
solutions can be used to solve the water inflow of the cofferdam and the water pressure of the concrete at the bottom of the
cofferdam in the case of double-layer soil, and can be degraded to the case of the cofferdam without the bottom of the isotropic
soil. Based on the analytical solutions, the distribution laws of the seepage water pressure of subsealing concrete are analyzed,
and the instability failure laws of subsealing concrete considering seepage influences are discussed through an engineering
example. The results show that the water pressure on the concrete under seepage is not uniformly distributed, but in the form of
being small in the center and large in the periphery. The permeability coefficient and thickness of the concrete at the bottom of
the seal significantly affect the magnitude and distribution of the seepage water pressure.
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Fig. 1 Model for seepage around cofferdam
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fa 2 A1 R 55 ) R — M 0.15~0.2 MPa, AT
K 0.15 MPal'8l, Bl 7, =150 kN/m?, &ilH A% &S
TAE I R Z R E TR A 2.6 m.

FIFHASCARBT RS T A R R 288 RS 0L
THEKERmMWEREE, DESFBRENLTENS
80,/ Sk, 5EREHREREENLENSH ad/h
(Ha =k -k, ) KBS RS EEEE AL
KE, WE 8. ZREW: O,/ Sk, bfid K= 5
Cad / h) WHEGINTRCDN, BIE RGN, HEKE
JEFE (AR TR OB, 1205 RS N R — S,
O, / Soky WHEA T KA HIKZEE—Ch, [
BBIERBIEN, O/ Sk, [HEAK, U RHE
BIE REOR NN AT, Mk, <1x107" m/s
Ja, Q1 Sk, HE B E N—%ihZE.

1 * —*—ky=1x10711
——k,=5x10"°
——k=1x10"8
——kg=5%1078

kg=1x107"
——kg=3x1077

——k=2x107
—e—ky=1x107

RIS AR

0.01 0.02 0.03 0.04 0.05 0.06 0.07
odlh

E 8 HEKREKELKE

Fig. 8 Change in water infiltration at bottom of seal

BTk, <1x10"" m/s J5, O,/ Sk, FIMEBEEE)Z
JE BRI AR R AR — 3, WO R A &, =1x107"" m/s
O i e i RAS T IR . B ANEKIE LT CEE
FEBERBWA), HKEFEERN 26 m, {£
ky=1x10" m/s 2k I, HIKZEE 2.6 m XN
O / Soko 1819 5.1, LA 5 S RaT R FR

B _EBE A B B R Z A 5 R A R AR
U, EEHER R B KR — B N — s YEH BA Y,
H1 3R 2 B K SRVFIZ K B[ Quliz ). SCER[14]+, FEbT
AL (1.0 m) 7K dab JER R V8 Ml fie K SR VRIZ /K
BRITHE[g] N 025 m’/d, FHIE R HIEREZEE
AHEORE R, [qu]H0.05m’/d, LHHEHIKZEHRK
FVFB K E[OuN 0.00047 m’/s,

ARO[ FIERa & B a0 N 4 MK, o
BT T 4 ADMXIRPIACKIEITIRE, 255 X8
T PR32 R 2 A IR FH DL 28 R BRSO E S PR IE T AR IR
LRAME TR, SR T RRLH B E T AT AR AR E R B
ﬁ?%ﬁ%ﬁ HES T FAZ K S IR6 P B K =R
B, HEOT T HIKEBRKE ), 456 TR
X B R AR 3T TR0, 3R 3 it

(D) ARSCIFEAT IR BT i, v RES RSB E

Bk, DURHESEH DK 3R . TR RS
WZ A, T OB TR A R DRI ER U E I

SR, UER T AR SO AR ORGSR T B T SR

(2) BIAEOL T BHRZ P2k 1 2 LMY JE
KR AT, BRI, 200 2 2
BUEIL T R I3RS = BB R RS E R AU
&K o

(3) TR ERR B LA B2 T 4
JuHL, TN R RARHIE I B R R B A
ittt —Ez%.
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