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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.
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toring
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Top of steel cofferdam
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Single walled structure
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Inner support +66.50 m

Bottom sealing
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Bulkhead concrete

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
concrete

6.60 m

Bulkhead concrete

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

Fig.2 Finite element model of steel cofferdam

B2 WEEFRTER

(b) Traditional double wall 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
B4 Bz

Fig.4 Displacement nephogram
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Fig.5 Displacement curve of each path
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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.6 Stress nephogram
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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
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Fig.8 Distribution map of each measuring point
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