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Abstract

The purpose of this study is to develop the control technology of global distortion in the deck of
superstructures during manufacturing processes. The behavior of global distortion in the deck was evaluated
by FEA and verified through comparing with the measured results by 3D measuring instrument. It was
seen from the results that the principal factor inducing the global distortion is to be the bending moment
associated with the longitudinal shrinkage force and transverse shrinkage caused by welding of stiffeners
and flame heating to correct the excessive local out-of-plane distortion. Based on the results, the amount of
reverse distortion in the thin deck plate was determined to control the global distortion in the deck plate.
The proposed distortion control technology was verified by applying it to the actual structure.
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Table 1 Manufacturing sequence & procedure

Sequence Manufacturing procedure

Butt welding, Fillet welding of the

st
1% stage longitudinal stiffeners

Fillet welding of girder & the transverse

nd
27 stage stiffeners to deck

3" stage | Block-out

th
4" stage |Turn over

5% stage |Flame heating

6" stage |Erection
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Fig. 1 Manufacturing procedure of the superstructure
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(b) Mesh design

Fig. 2 Analysis model and mesh design used for
FEA

Table 2 Variables used for FEA
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Fig. 3 Contours of global distortion of the deck in
the superstructure after 2", 5" and 6"
fabrication stage
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Table 3 Predicted results of global distortion

Fabrication Global distortion (mm]
procedure A B Locations
2" stage 5.5 7.2 T 1=l 20
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. . i@
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Fig. 4 Changes of the global distortion in the deck
of the superstructure by 3D measuring
instrument
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Table 4 The amounts of reverse distortion for the
deck of actual superstructure

Reverse distortion (mm) Position

Type A B

Design 16.0 23.0

Actual 17.0 22.0
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Fig. 5 Changes of global distortion in the deck of
actual superstructure after the application
of reverse distortion
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