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Summary

It is important that ships are prevented from fatal failures such as the hull girder collapse under

severe sea conditions. On the other hand it is also important to know the reduction of the strength

of a ship with lightening caused by the constant demand for lighter ship hulls. Severe shear force acts

in the side shell near the bow of the ship during slamming conditions. Thus it becomes important to

investigate not only compressive behavior of the deck panels but also shear collapse behavior of the side

shell panels to determine the collapse behavior of the ship’s hull girder.

Simply supported and uniform shear load boundary conditions are suitable to examine the plate

behaviour until the shear collapse load. But strength evaluation considering the continuity between side

shell panels is needed to analyze the load carrying capacity accurately during the post shear collapse.

In this paper it is intended to solve only one panel considering the inplane and rotational continuity

between panels as the boundary condition instead of solving many panels to investigate the panel

behavior of the post ultimate strength region, such as the load carrying capacity under shear.
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Load control model stlbjentﬁed to uni-
form shear force (UF Model)

Fig.1

2.1 FEHHIZLBDHE (UF Model)
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Fig.2 Displacement control model with

rigid edge bars (RB Model)
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Fig.3 Displacement of the panels and the

stiffener

IC Model

(b)

Displacement control model with
inplane-continuous edges (IC Model)
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Clamped l
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Rotationally Continuous

m/RC Model
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Stiffeners
Fig.5 Rotational boundary conditions of
the panel edges
Tablel Inplane and rotational boundary con-
ditions
Inplane Boundary Condition
UF Unitorm Forced Weak
RB Rigid Bar Strong
1C Inplane continuous Moderate
Rotational Boundary Condition
SS Simply Supported Weak
CL Clamped Strong
RC | Rotationally Continuous | Moderate
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FRABRTEMEIFEE LTI W (SS Model; Simply’
Supported). £72, 27 4 7T BIEFIZE < THRESLTO
EEEER2LHFERVFERAREEEL 25 (CL Model:
CLamped). L22L, BEIEX T 4 7 FOBESIIEE I
BLTENRERERAIEEZR-TWVWE EIEZE L bR
WO T, AREEERK L E X2 5 RC Model(Rotationally
Continuous) NEHEMTHH LB X 6Nh 5.
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Fundamental in-plane displacements
{a) ~ (e) and the combined displace-
ment (f) of the panel (9 nodal points
model).

Fig.6
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uy =0, vy =0, up =Uy, vy =Us.

us =Us, vs =Us, ug =Us, vqg =Ur,

ug = Us +(J6: vg = LI2 4_U7, :

us = ug, Vs = us,
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Fig.8
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Average stress-strain curves
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(c) IC-RC Model ™"

Fig.10 Deflection shapes and their contours
of the inplane-continuous square
plate, 3 = 4, v = 5vy, Rota-
tional boundary condition: (a) simply
supported (SS Model), (b) clamped
(CL Model), (c) rotational continuous

(RC Model)
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Fig.11 Principal sectional forces and nodal

forces of the rotationally continuous
square plates, § = 4, = 5~

Y = 9y
wo/t = 0.1, IC-RC Model
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