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A Study on the Lateral Pressure Effect for Ultimate Strength
of Ship Platings
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ABSTRACT

The ship plating is generally subjected to combined in-plane load and lateral pressure loads. In-plane loads
include axial load and edge shear, which are mainly induced by overall hull girder bending and torsion of the
vessel. Lateral pressure is due to water pressure and cargo. These load components are not always applied
simultaneously, but more than one can normally exist and interact. Hence, for more rational and safe design of
ship structures, it is of crucial importance to better understand the interaction relationship of the buckling and
ultimate Strengfh for ship plating under combined loads. Actual ship plates are subjected to relatively small
water pressure except for the impact load due to slamming and panting etc. The present paper describes an
accurate and fast procedure for analyzing the elastic-plastic large deflection behavior up to the ultimate limit
state of ship plates under combined loads. In this paper, the ultimate strength characteristics of plates under
axial compressive loads and lateral pressure loads are investigated through ANSYS elastic-plastic large
deflection finite element analysis with varying lateral pressure load level.
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Fig.1 Typical pattern of welding—induced initial deflection in ship plating
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FigZ2 A simply supported plate with non-symmetric initial deflection under uniaxial compression and
lateral pressure load
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Fig.3 Comparison of the FEA(ANSYS) and ALPS/ULSAP method with the Yamamoto collapse test
results for plating under combined longitudinal axial compression and lateral pressure loads
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Fig.4 Comparison of compressive stress—strain curves with small initial deflection for aspect ratio 1.0
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Fig.5 Comparison of compressive stress-strain curves for with eigen buckling mode for aspect ratio 1.0
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Fig6 Comparison of compressive stress versus lateral pressure load according to the initial deflection
type for aspect ratio 1.0
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Fig.7 Comparison of compressive stress-strain curves with hungry-horse mode for aspect ratio 1.0 and
14

E=205.8GPa, 0, =352.8MPa, v=0.3
Initial deflection : Hungry horse mode
W, = 0.1><lﬁ: xt

Fig7-bolMe HZEE £718 39 14949 a5 =378 B2 3 a4 u8d A58 8-
P& BAZ Yehlz i 33l5o] ALE I7|7F AE4E AT E 2 Hrlska glon 429ho]
7 AA 249 0.025325MPacl A secondary bucklinge] 2AsHAA FZ2 IR ¥sE Futstn ¢

Fig8-aclAE #E3ul 362 2%l taix st ArE [SAAZEA 23088 AF
g $Y-H3E AARE vehhz ok nz a7t AN, k] 2717 3EHE 898 453
= AgAez A Hrkstn gz, #sE 3s)7h FE 002535MPas] Aol secondary
bucklinge] AN FAZ Aol wsle I WA A2 st HIZAEE @A vehin

i)
of i
)

F1g8 bold e #alFo] 0.025325MPao] ZHgsla ¢EslEoe] &AL 352 A hit secondary buckling
15g Yehlla givh #atsol AE36-e o i Aol HAst ST ¢=slFo] 2HEsiHA
5‘1%‘:‘55 Wto g F2A3) AAEE 42 Rolm itk A¥dME vUHA 3R=E Yeuld o] BYe
Me 3Rest 4R el FHA] REE a3 CHAA T vgA 5RE2 G2 WaldA g A =3

2430 748 Bk secondary buckling®] JBE WA ko AFREE FaFo] 0060EMPacl 2
£8 7900 20 94HRXE R0 secondary bucklinge] TAHEH $E HERE AFE obF Aol
ezt gov, wwrAe

A GERa gl S MubdA v|ee] Oz il AAdFAe HE 24
#HzZ 9 HZAT 4 Al secondary bucklingZ S 2idt A& djoput olg} e AHE wold ¢
7 A "

-589 —



200 ( 200
160 |- 160 -
water head(Sm 0.0507MPa)
120 120 |
water head(2.5m-0.0253MPa}
O v O av
80 |- 80
water head(10m-0.1013MPa)
Initial deflection shape Initial deflection shape
40 axbxt=3600x1000x10mm 40 axbxt=3600x1000x10mm
E=205.8GPa, 6,=352.8MPa, v=0.3 =205.8GPa, 6, =352.8MPa, v=0.3
Initial deflection : Hungry-horse mode Initial deflection : Hungry horse mode
0 1 1 L 1 J 0 L 1 1 J
[ 0.002 0.004 0.006 0.008 0,01 0 0.001 0.002 0.003 0.004
(a) a/b=3.6 (b) water head 2.5m
Fig.8 Comparison of compressive stress—strain curves with hungry-horse mode for aspect ratio 3.6
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