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A Prediction of Out—of—Plane Deformation on a Deck Plate by

Temperature Difference between Steel and Air
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Abstract

When ship blocks are erected or pre—erected, most blocks will be at outdoors where they are not protected from weather and exposed
to ray of the sun, A deck plate compared to those in radiation heat transfer from the sun will have higher temperature than it of ambient
air, and will expand more than lower laying structures whose temperatures are similar with air, But deck plates and under—structures
are connected, so the deck plate will be under out—of—plane deformation rather than expand in length, In this study, we considered the
temperature difference between air and plate as a major parameter of out—of—plane deformation, and analyzed how much additional
deformation would take place, In addition, when a deformation could take place was also analyzed based on the initial deformed shape
of deck plate, Because the accuracy inspections of deck plate will be done during daytime, conventional accuracy check results on
sunny day could make us feel unfair, Thus resonable datum about momentary additional out—of—plane deformation due to environmental
effects have been determined, The real deformation values can be specified even under enlarged deformations by radiation—expansion,
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Fig. 1 Principle of additional deformation during daytime

Fo| Mg z= 7S0[2k= EolM DESIHE, dWE
ZA| HIZ HelHE S Tties 20| of2l o= HE7K|= of
Bzx0l| ofst MEe AC|cPt, s 3ol z=Z S8 Ho

Me &2t HelHs g wMs| 2 Zio|ch Yerol Z=ZAHS0|
Ok

oz (MEa| s==7IX|) 435kt th=RolMel ik
QS +=F2 4mm HEO|C

deo 2 Mx|SZollA FEe| FH7t 12mm ofslel AL
E2 100%0] Zsict w2iM, S22 wE=7| 2| 7|

jnbN|
-/ —
e MEal| £201 Ammal 710 g2|&o|ct Table

1 % Fig. 2= & = Sl Mefo| ZHHFH| 8mm)F HelH
2=

& AEAROICE 2 ARE S510] MHo[L A AlZE S &

N

0
rH

rs)
—CH7| REXpPF 3X| 22 AlZithe| XIS E3lof tixgle| &
oMol Ho|HE HTE &RIsh = Qo 22 Y Aigs 2|t
o o7 (o] RERP} SAZIe] F| el Bisg HEoUE T2
CIXEl= HS AEE 4= JUTE FA=(0] UCk wEiN, EXY
%(Table 10l LocationS XI&)oll o TIst Meleisio| 7|15
=QiCin siHRlE, O EAle] ZERONY| 2EAP EXRICHH,

UOIM2| T|ZESE AT,

Table 1 Measured data of out—of-plane deformation

Location Tirme Amb. Steel Deformation

Temp,(C) | Temp() (mm)

1500 25 60 129
1 19:15 14 5 37
05:40 13 14 37
14:10 2 47 85

15:00 25 63 170
2 19:15 14 25 53
05:40 13 13 46

14:10 2 a4 15

1500 25 66 126
3 19:15 14 5 20
05:40 13 13 40
14:10 2 49 75

15:00 25 58 170
4 19:15 14 25 58
05:40 13 14 58

14:10 2 2 107

1500 25 66 139
5 19:15 14 26 57
05:40 13 13 24
14:10 2 49 92

15:00 25 58 190
6 19:15 14 23 65
05:40 13 13 55

14:10 2 45 145
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Fig. 2 Out-of-plane deformation about temperature

difference between steel and air
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Assumplion of non-twisted stiffeners

Assumption of twisted stiffeners
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Fig. 5 Additional displacement governed by buckling
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