2019 4F 55 6 45 45 1 ] MARIREIR LR
2019 Vol. 6 No. 1 SOUTHERN ENERGY CONSTRUCTION Feature Articles

DOI:; 10. 16516/j. gedi. issn2095-8676. 2019. 01. 002

B 5 K BB T AL A R 3

Wiz 1 Y 1 N 2 3 4
FHME, K&, HE, W, KAR
ARBEILRFCRI), BRI 518055; 2. REXF KA IBHFALSZARRELTHE, K& 300072;
3. P ESEMFHA LRI RLEIT R, I 518055; 4. FBABKF RIFLIE, RI| 518000)

3
T

(1.

DEED)

WE: (BN RABBBRABAEREBEA —FH A G EEB X, RIGELRER, @ HAESH RN % T 2x4E
HRFEE, LA MERLERA PR ABKBAREEREGRIT S EERAELRAL, [AEIARBEALILKRESR
T AMMBAEEE A B, A A AXBALE, ARANTERZLHARARBESI &, SREEA T X AR
AL E R A AE M P A BT TR, [ERIFRERAN. PEANC R E RGBS RE, HBHLEANTHE
AR AR RS, b B HRE K AR R AAE B IR J2 0 B ok Rat 2 W 25 M5k 5 P o0 4 46T 4R B AE R 3T
FATHE, T B RHLE B Ao PR AR it 4 R BT st P oS AL TS MAAER IR G B M . TR Bl 5% 4% P o 0d i IR
FEFET PEALEETEORMBER TR LM ENRR T AINAM T &, [FiL] AR AR K ABET AR
AR B £ P 6% Bk e O R — e B R AR AT

KB . KABKBRBAEEE, Mitk, ZEBBRARTE,; 24538, kP

FE DS U445.55 XkiRERE. A NERS . 2095-8676(2019)01-0008-05

Design of Large Diameter Cellular Sheet Pile Cofferdam in Soft Clay
LI Jinhui', SONG Lei', XIAO Zhong”, MA Chi’, ZHANG Limin*
(1. Shenzhen Graduate School, Harbin Institute of Technology, Shenzhen 518055, China;
2. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China;
3. Shenzhen Research and Design Institute, China Academy of Railway Sciences, Shenzhen 518055, China;
4. Shenzhen Research Institute, Hong Kong University of Science and Technology, Shenzhen 518055, China)

Abstract; [ Introduction | Large diameter cellular sheet pile cofferdam has been applied in practice recently due to the advantage of
construction speed and less pollution to the environment. However, the design method of this cofferdam in soft clay is still in its in-
fant. [ Method ] Taking a large diameter cellular sheet pile cofferdam in an artificial island project in China as an example, this study
focused on the potential problems in its design in soft clay. Three different methods were used to calculate the stability of the coffer-
dam. These methods included China’s code method, Japan’s code method and three-dimensional finite element method. [ Result ]
The results show that the earth pressures of foundation calculated by China’s code method are smaller than that of the other two meth-
ods. The overturning point is located at the un-overturning side of the cofferdam based on the results of Japan's code method and the
finite element method, whereas it is fixed at the front toe point of the cofferdam in China’s code. The safety factor of overturning fail-
ure by China’s code method is larger than that of the other two methods due to the different positions of the overturning points. [ Con-
clusion] This showed that more work of the design code method and theory should be conducted on large diameter cellular sheet pile
cofferdam in soft clay foundation.
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Fig. 1 Large diameter cylindrical sheet pile cofferdam
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Tab. 1 Fundamental properties of the soils

W IO R B Bk KRN

i /(kg -m™) H#/MPa [{ /(°)  /(°)  /kPa
mfir 1 800 14 0.30 32 16 0
BEt 1500 2 0. 49 8 0 4

W BRE+
1830 5 0.30 28 14 22
Serb
i 2 050 14.3  0.30 35 18 9

SAMBE 393/343(FF) led  0.30 — — —




10 B heIREE

otk

27910

(a) PRI &
(a) Plan of the cofferdam

24.848
e
2 £ g
[l 3R W KEFAE TR 2 -
5
BEt ﬁ:c\
TR - Je b E
R -
F

| 1 [
100 100

(b) FElE I P

(b) Front view of the cofferdam

2 KEREHWEEETEM®E( B K)
Fig. 2 Large diameter cylindrical sheet pile cofferdam
schematic diagram( Unit: m)
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(b) Finite element model of the cylinder sheet pile
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Fig. 3 Finite element model large diameter cylindrical
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Fig. 4 Displacement vector diagram of the cofferdam in

overturning failure model
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Tab. 2 Overturning center of the cofferdam in the

overturning failure model
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Fig. 7 Displacement-Force curve of the cofferdam
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Tab. 3 Bearing capacity and safety factor of the cofferdam
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