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Internal force analysis of steel sheet pile cofferdam by considering
the construction "path" effect
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Abstract : In the process of installing inner support, the force loaded on the steel sheet pile is continuous, that is, the installa-
tion of inner support always happens after the accumulative deformation caused by inside and outside pressure difference of the
steel sheet pile cofferdam. Taking the steel sheet pile cofferdam construction of a specially long span bridge as example, the
paper puts forwards a spatial model of steel sheet pile cofferdam considering the construction “path” based on ANSYS. The
model calculation result and the actual measurement result are compared. The results show that the model based on considering

the “path” effects has a more similar calculating result with the measured value.
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Tab.1 Soil layers” parameters and coefficient of active(passive) soil pressure

BT EIR HE/ AR/ R K& I/

e LA bR /m WE/m (kNem™) (kN.m™3) £/ kPa K = VK
1 MEmEEE L —3.00 —8.70 18.7 8.7 7.6 0 0.766 1.142 1. 069
2 wi —8.70 —12.80 18.7 8.7 32.5 6 0.301 3.322 1. 823
3 #H+t —12.80  —19.70 19.6 9.6 24.2 12.7 0.419 2.389 1. 546
4 Bt —19.70  —20.10 19.6 9.6 24.2 12.7 0.301 3.322 1. 823
5 #+ —20.10  —32.40 19.6 9.6 24.2 12.7 0.419 2.389 1. 546
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Fig.1 Steel sheet pile cofferdam plan and rertical view
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Fig. 2 Monitoring point arrangement
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p(+3.8)=0.0+F,=4.64 kN/m?;

p(—3.0+)=y,h+F,=10X6.8+4.64=72.6 kN/m’;

p(—3.0—)=y,h=10X6.8=68.0 kN/m?;

p(—5.2)=K,yh+y,h=0.766X8.7X2.24+10X9.0=104. 7 kN/m’;

p(—8.70)=71.35 kN/m’;
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Fig.3 Forces on steel sheet pile under load case 2

p(—11.41)=0.0 kN/m?,

o 200 7K T8 b B B E Al TG A9 AR BT &2 3B A p(+3.8)=0. 0 kN/m’;

p(—3.0)=68.0 kN/m?;

p(—5.2)=104.7 kN/m’*;

p(—8.70)=71.35 kN/m’;

p(—11.41)=0.0 kN/m?,
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Fig. 4 Finite element model of steel sheet pile cofferdam
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Fig.5 Deformation pictures of the model for case 4

Bt ATz B AT A& B - SR B R T A P B AR RO i B R R R R S R A R ER . B
S B ARRIBLIE BT R A R AR L AR R | R AL AS R IR B AR AL A R . B R AR RO S A
ARTUAR B 70 A B R T 18 B AR RS I ER A B R 2 57

3 KEINSHESERIE

2 TH 4 FH ST A AR AN 55 ST R 25 R .

B3R 2 AT A, A% R T BB AR s R R A AT 5 R S MR BB RN ER  BRREX ZEH A
15. 46 MPa, # R B AHRT IR 22K 76.57 % . % B Tl 2 “ B A2 780 0 OB R A BT 45 SR 5 S0 I 45 R A, |k
Xt Z{EH A 6. 13 MPa, I B M X IRZE N 9. 99%; /DXt Z(E LA 0. 49 MPa, 4 B 9 A %R 2 N
L 21 %6 s AT IR Z B RN 21, 70% . T LLE B2 IR B A2 "N BRI B 45 R, it i E S
S AR — B



%28 B W% 5 R T BR AR AR B R 9 ) A 203

%2 BoEEHEREL I EAE

Tab. 2 Comparative analysis between measured stress and calculated value with case 4

A2 B T g A 2% B T B A
WA S B; F1 /MPa
Big R I3 /MPa MxTR2E/ % B J1/MPa HRHR2E/ %
GBZ-1 15.16 10.91 38.96 18. 34 17. 34
GBZ-2 19. 45 15.28 27.29 24.84 21.70
GBZ-3 55.21 48.16 14. 64 61. 34 9.99
GBZ-4 12.28 8.55 43.63 15. 67 21.63
GBZ-5 17.63 11.41 54.51 17.13 2.92
GBZ-6 52.94 47.14 12. 30 53.91 1. 80
ZC2-1 39. 44 38.74 1.81 41. 33 4. 57
7C2-2 31.85 22.95 38.78 30.02 6.10
7C2-3 41.10 37.38 9.95 40.61 1.21
ZC2-8 35. 65 20.19 76.57 33.52 6. 35
ZC3-1 41. 20 45.74 9.93 39. 04 5.563
7C3-2 21.65 28.23 23.31 18. 64 16. 15
ZC3-3 38.07 43.56 12. 60 35.91 6.02
ZC3-8 28.21 37.61 24.99 31.44 10. 27
TR

T8 3 A7 A 4B A TSR Y R AR v, R B AR S LB TR B AR FROTAEAL, X b IR ME T B AR 7 RO
AR R T B A2 7R 0 B R T 45 R SE I 45 21, AT AR A T 4538

1) 78 SE B B4 B MR Ak BB HE i T AR o, S O (8 P S P B9 e S AT A R K AR 2R ) AT A S
2255, o TR R Y g 22 AR PN S Y 22 258 R R AR TE A 1 B AR TE DA 1% 48 A — Wk B in 4R A A
BT 5 LR AR S G R AT R E R KIRE .

2) 7 S LBy it Tk B2 v 4 SRS 1 L 24 SRR o7 2 7E S W AR AL Y, B S i T BR AR VA A R A
]G BRI . B R R AL 7 0k B R 28 R 5 R v A B ARV RURE AR BT AR B R N 1 AR T AR /DS IR 4
RIWAE 4,

3) X H AR AL JE BT 5 £ o A Je SE 45 S, 5 pE i T R ¢ AR R A AR Y Y g 43 A 45 SR 5 S 45 R
FA B RN ZE N 6. 13 MPa, MR FAHXT IR 228 9. 9950 ; /N XT Z2{E{UH 0. 49 MPa, # 5 1) 4
SHRZEN 1. 21 % s X RZR KN 21.70%,
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