340 B45 6 W) R 2 R E R Vol .40 No.6
2023 4 12 H Journal of East China Jiaotong University Dec . , 2023

X E RS :1005-0523(2023)06-0039-08
B W EE A & AN EIE S 115 W R IR 37 3K

e

(R BR N JR AR PR A SR 2 5 TR B W], K 300308)

FEE A B R IR KR AR AR B IR A TR A0 2 ) B T RO KR 6 BUR KR ah A p) R R IR Lk ABAQUS 3 5 X
BEMAEMNBRS A G ERERT AR HERRSHRNERT DALY SHMERH)FIT TR, FFREREN.
PR N RY Z AF AL T A RERNERE AL EALEMREBO LT A ERAREL L@ G KT
AR S BEAR S KA RARSE ke 42 E S B A S b AN R K B AR A5 A A 9.69 mm A= 122 MPa, 3 4F
SRR, WS B HEEME NG BN LRI T 4 S EHAABEMEREAG B MNER AR DS iZE2FE 5%
N, RFREM BAR L4 RN R A E ARG IR IAR P R U EMME RGN FITH,

KB IR R mh 4R 3R ) AT R LA L% B

FES KRS .U448.13 XEIREE A

AXEI AKX E 0. L WEASEMME R T A A AILG ER[]]. & F 8K FFR,2023,40(6) :39-46.
DOI:10.16749/j.cnki.j ecjtu.2023.06.003

Stress Analysis and Field Measurement of Steel Cofferdam with
Single and Double Wall Built—up Structure

Li Ming
(China Railway 18th Bureau Group Construction and Installation Engineering Co., Ltd., Tianjin 300308, China)

Abstract:To study the stress characteristics of deep water foundation steel cofferdams during construction, taking
the 6# pier deep water foundation of Dingjiazhou Bridge as an example, finite element method ABAQUS software
was used to establish a calculation model for single and double wall built—up structure steel cofferdams and tra-
ditional double wall steel cofferdams. The stress and deformation of different structural steel cofferdams were
calculated, and the mechanical behavior changes of steel cofferdams were analyzed. The research results indicate
that the stress situation of single and double wall built—up structure steel cofferdams is more reasonable com-
pared to traditional double wall steel cofferdams. The weakest position of the entire structure occurs between two
horizontal ring plates on the bulkhead concrete, and stress concentration is prone to occur at the position where
the outer wall plate contacts the horizontal truss. However, the maximum deformation and stress values of the
outer wall plate are 9.69 mm and 122 MPa, respectively, which meet the requirements of the specifications. In
addition, by comparing the numerical simulation results with the on—site monitoring results, it can be seen that
the numerical simulation results of each measurement point are basically consistent with the on—site monitoring

results, with an error rate of less than 15%. The actual structure is more inclined towards safety, indicating that
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numerical simulation can accurately evaluate the mechanical behavior of single and double wall built—up struc-

ture steel cofferdams in actual engineering.

Key words: deep water foundation; steel cofferdam; mechanical behavior; numerical simulation; on—site moni-

toring
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Top of steel cofferdam
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Single walled structure ) ‘ )
Line of demarcation

Inner support +66.50 m

Bottom sealing
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6.60 m
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Bottom of steel cofferdam
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(a) Single double wall built—up structural steel cofferdam
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Top of steel cofferdam
+69.00 m

Inner support

Bottom sealing
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Bottom of steel cofferdam
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(b) Traditional double wall steel cofferdam
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Fig.1 Steel cofferdam elevation structure diagram
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Tab.1 Material parameters and unit selection

Member Material ~ Unit  Elastic modulus E/MPa  Poisson’s ratio . Density p/(kg/m®) Notes
Inner and outer wall panels 0235 Shell 2.06x10° 0.3 7.85x10° 6 mm thick
Horizontal ring plate 0235 Shell 2.06x10° 0.3 7.85x10° 12 mm thick
Horizontal truss 0235  Beam 2.06x10° 0.3 7.85x10° 50 mm diameter
Partition board 0235 Shell 2.06x10° 0.3 7.85x10° 12 mm thick
Inner support 0235 Shell 2.06x10° 0.3 7.85x10° 10 mm thick
Bulkhead concrete €30 Solid 3.00x10°* 0.2 2.40x10° 3.2 m high
Bottom sealing concrete €30  Solid 3.00x10* 0.2 2.40x10° 1.2 m thick

(a) Single double wall built—up structural steel cofferdam (b) Traditional double wall steel cofferdam

B2 WEEFRTER

Fig.2 Finite element model of steel cofferdam
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Fig.3 Schematic diagram of steel cofferdam stress
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(a) Single double wall built—up structural steel cofferdam
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(b) Traditional double wall steel cofferdam
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Fig.4 Displacement nephogram
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Fig.5 Displacement curve of each path

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

2.3 MEELEME D

K] 6y B RURE 2H 45 235 1) B0 1L 315 5 1% 8 WU 9
FEIE N ) = B 16 B W 9 [l 315 A1 B Al e R
I 7 Y A 7 B e R AR T b — 3, a3k R TR Ry 7 B
e VR B 1 T 32 WK ) Bk HOBA TR BE L P
[F] 32 77 B Ak R ek, A B, AR B S (E ]
JHN R T 0 B 318 4/ RE A e R g 4300 R 122 MPa Fil
125 MPa, 1 Q235 4¥ (1 Ji Al 58 £y 235 MPa, Hilt
FEW V0 T SR A B Al i A N T R R FR
FLR  IF HL M AR G5 OURE B4 [ 38 | B XURE 4 4 45 44
R T S e R I 7 3 WS AR/

S, Mises

SNEG, (fraction=—1.0)

(Average:75%)
+1.221e+02
+1.120e+02
+1.018e+02
+9.164e+01
+8.149e+01
+7.133e+01
+6.118e+01
+5.103e+01
+4.087e+01
+3.072e+01
+2.056e+01
+1.041e+01
+2.513e-01

(a) Single double wall built—up structural steel cofferdam
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(b) Traditional double wall steel cofferdam
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Fig.6 Stress nephogram
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Fig.7 Stress distribution map of each path
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Tab.2 Maximum stress value of each component MPa

Maximum stress value

Member
Single double Traditional double

Outer wall plate 121.90 125.30
Inner wall plate 28.27 28.03
Horizontal ring plate 30.07 34.93
Horizontal truss 64.13 37.09
Partition board 33.01 26.07
Inner support 46.67 41.13

(€)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig.8 Distribution map of each measuring point
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Fig.9 Comparison map of deformation and stress results at each measuring point under the most unfavorable working
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