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Abstract

Because ships and offshore structures have very large dimensions and complicated shapes, it is difficult
to determine the deformation or internal stress in the structure by simple lab tests. Thus, a rigorous
analysis by using the computer simulation technology is essential for obtaining their distortions by considering
the entire production process characteristics. The rapid development of computer technology made it possible to
analyze the heat transfer phenomena, deformation and phase transformation in the welded joint. For large
shell structures, shell elements modeling contributed primarily to this development. But if a welding is
done by multi-pass, shell elements whose thickness are unchangeable can hard to describe the local situation.
Recently, it was researched how to introduce the imaginary temperature for V grooved multi-layer butt
welding in strain-boundary method (a kind of shrinkage methodologies). In the present study, we formulated
the imaginary temperature for the double bevel and double V groove by considering the thickness change of
each pass through the bead and the thickness directions simultaneously and also demonstrated the feasibility
of the formula by applying it to the thermal distortion analysis of the erection process of crane pedestal.
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. Height of the bead after i'" pass (mm)

. Plate thickness (mm)

: Root gap (mm)

: Breadth of the bead after i pass (mm)
6 : Groove angle (rad)

: Height of the reinforcement (mm)

B : Breadth of the bead (mm)

Fig. 1 The schematic diagram of the butt weld
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Fig. 2 The schematic diagram of the butt weld
modeling (K, upper side)

Where, hy : Upper side thickness (mm)
hy : Lower side thickness (mm)
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Fig. 3 Definition of the geometrical quantities
after the typical gouging operation

Fig. 4 The schematic diagram of the butt weld
modeling (K, lower side)
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Table 1 Imaginary temperature differences for various
types having a same groove shape & a pass

number
Groove type
\Y X Y
Temprop 1.679 1.459 0.831
Tempgottom -1.179 -1.066 -0.438
AT 2.858 2.525 1.269

ol& HESP] #fste] 7H 3Tt(HHEF o] 25mm
SLoofiH Zo] 12mm)e] 90% 7R el whste],
B A7dFd] g /pdes A 2 25t VA
I 37t YN 71 7HEeE AFERE Table 1]
A Hmesinh. g sz @S §lH] FEd 8
Fale oF 24mm” (25pass) &2 Sl vlwa B I
25 T30, Aol glvka 7Hgste] A3 Apolzh 447
EuEs vl AdE AA s

Table 19 A= vlg] o3t wieh o] & 849
e RAeke JPdeEAel 2717 Vo) X ) Y9
TA R ANE] gk & =AM AL e A
AlgE X K)7H’\191 A A deEda A
< Add 58E Holgra @ 5 o

L

4
¥2

6. Atedl A

=

II.

2 Aud DS gal AujSo] womz oukdo
2 585 32t wig- A W}E]r"i g A 8
oIgt 7|4l 7} (Fig. 6)¢] W == AR FdsA
o & sta o FAel dis] mz EH'O_‘O]'T: AL w5
83 o}, E AFAe ZHUY pedestal=
gAlete gela dAshe 84 W] on F=
WAt A F dSsh] Al feas fAE st
k. ol pedestale] EAEE & KW o

7P*-‘4 £40] FIYHBR AP AAE K7H
Ae] 7pPder 42 4359t} Craned] dldwo] &
A }% AHAAZ =3 AHES Fig. 7o JeERiA
o] Ar= A AH ke 2¥E 5 3

A FTFEEY top sidedd HAEE JFEFES WA
Z_I
H

g

Fig. 6 Fabrication of pedestal crane for its flatness
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Fig. 7 The thermal distortion of a crane pedestal
predicted by suggested methodology
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