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A Study on the Snap-through Behaviour of Plate Elements
due to the Initial Deflection Shape
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Abstract

Since High Tensile Steel has been widely used to thin plate on the steel structure and marine structure, It has increased
possibility of buckling. Especially, initial deflection of ship structure is mainly caused by heat processing of welding or cutting
etc. This initial deflection has negative effect to thin plate, which would incur a complicated nonlinear behavior accompanied
with secondary buckling. If idealized initial deflection is considered in early marine structure design of secondary buckling,
accuracy and reliability will be improved considerably. The measurement data of initial deflection from experiment is applied to
finite element series analysis. For FEA(ANSYS), Applied nonlinear buckling analysis is used by Newton-Raphson method &
Arc-length method included in this program.
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(a) Initial deflection mode shape #1
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(b) Initial deflection mode shape #2
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(c) Initial deflection mode shape #3

*

1
a
(d) Initial deflection mode shape #4

a7l 2 A variety of initial deflection shape in steel plating
between stiffeners in the longitudinal direction
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a3 3 A comparison of the stress-strain curves for
rectangular plate with initial deflection mode
#1 (a/b=3.8)

BB Red color - yielding zone

%l 4 A change of deflection mode on the ultimate strength varying plate thickness {(shape mode#1 at the a/b=3.8)
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a2l 7 A comparison of the stress-strain curves for
rectangular plate with initial deflection mode
#3 (a/b=3.8)

Al mE HFAE oMo ARR=E 09 4
1A Ve AL itk AlgEIZE 2,480 M e el A
dutdel B AL Bgoy), AEFXNARE WEs A
W THATEET) ofd 5EER MHRAL I 47}
Atk 2zkxE o] G W A 2.9, 3.4540Me 2
AZ AN AYREZL B F AFZPEAA SRE
£ A% Ase vehdo 28y AAEZE 2.170)8)
dMe 271449 FHE TE FASL e RE=EES
etz glen, ol FA2vAY T ARw FeUAX
o 127t 2T ¢4t e FHolnh. &4 F 2R
@ )AYRE 41 Yohe 2% AL 95 A
9 Folm2 HIAE Al e
s »}wgnq,-wi@% e =AgelA Alas
wgko

2

fr

)

£
=
2
=)
o
M
i)
o
ol
i)
I‘[F

400
@ B =1.44(1 = 24mm)
® B =1.58( = 22mm)
© B =1.73( = 20mm)
@ B =1.93(t =18mm)
300 @B =217(t =16mm)
DB =2.48(t = 14mm)
— @D =2.90(t =12mm)
§ (BB =3.45(: =10mm)
2
194 r €]
8 200 @@
n ©
O] 0]
100 'Sf;]'gz'edne;‘icz“"“ MOde it =3150x840
E=205800 MPa, 6,=3528 Mg
[3:(1;/:)&/(0_'v /E) ,v=03
Ye_7X . W,y =0.1B%
0 L
0 0.002 0.004 0.006 0.008
Strain

1% 6 A comparison of the stress-strain curves for re-
ctangular plate with initial deflection mode #2

(a/b=3.8)
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a2 8 A comparison of the stress-strain curves for
rectangular plate with initial deflection mode
#4 (a/b=3.8)
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2l 9 A comparison of the stress-strain curves for re-
ctangular plate with initial deflection mode #5
(a/b=3.8)
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a2 10 A comparison of the stress-strain curves vary-
ing the initial deflection mode (a/b=3.6)
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712l 14 A comparison of the stress-strain curves vary-
ing the initial deflection mode (a/b=6.0)
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