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CHAPTER 5 - HULL GIRDER STRENGTH

APPENDIX1 HULL GIRDER ULTIMATE STRENGTH

2.  Criteria for the calculation of the curve M-y

2.2  Load-end shortening curve c-¢

2.24 Beam column buckling

The equation describing the load-end shortening curve ocg;-£ for the beam column buckling of ordinary

stiffeners composing the hull girder transverse section is to be obtained from the following formula (see Fig 3):

D6 Ay +P,0c,, 10,1,

Ocri =
Ag,, +10st,
where
D, : Edge function defined in [2.2.3], for ordinary stiffener
D, : Edge function defined in [2.2.3], for attached plate

Reys: Minimum yield stress, in N/mm?2, of the material of the stiffener
R Minimum yield stress. in N/mm2. of the material of attached plate

Ay - Net sectional area of the stiffener, in cm?, without attached plating
foral : Critical stress for the stiffener with its material of Ry, in N/mm?, equal to:
(o2
_%m s
Oc, =—— for oy < —F&
N 2
R, & R
_ Hs ©. Jit
Oy, = R | 1——5— for o, > —4%¢,
4o, 2

& . _Relative strain of the material of the stiffener, equal to:

&
g, =—L£
gYs
Ery . Strain at yield stress of the material of the stiffener, equal to:
& = ReHs
Ys —
E

&E :_Element strain
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forait) : Critical stress for the stiffener with the material of Ry, in N/mm?, equal to:
o R H
O =—£L for o, < L g
j2 P
£, 2

R, ¢ R
Ocp = Rer(l—%j for oy > ;Hp £,
Oy

& :_Relative strain of the material of attached plate. equal to:

&
e, =—*t
P
&y,
& . Strain at vield stress of the material of attached plate, equal to:
£, = Rer
Yp T E
OF1 . Euler column buckling stress, in N/mm?, equal to:

1
O-El :ﬂ-zE_Ez 10_4
A

gl
Iz : Net moment of inertia of ordinary stiffeners, in cm?, with attached shell plating of width by,
br : Effective width, in m, of the attached shell plating, equal to:
s
bp =— for B >1.0
P
bp =5 for fr <1.0
S
Br = 10° = \VéE
!
Ag : Net sectional area, in cm’, of ordinary stiffeners with attached shell plating of width b
b : Effective width, in m, of the attached shell plating, equal to:
, {ﬁﬁ] for iy > 125
Be Bz
b =s for By <1.25

2.2.5 Torsional buckling

The equation describing the load-end shortening curve ocgy-¢ for the flexural-torsional buckling of ordinary
stiffeners composing the hull girder transverse section is to be obtained according to the following formula (see
Fig 4).
D Agyy0cr + P, 108t ,0p
Ag,y +10s7,

Ocpy =

where:

D, : _Edge function defined in [2.2.4
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2, : Edge function defined in [2.2.4

Asyy - Net sectional area of the stiffener, in cm?, without attached plating
Ry - Minimum yield stress. in N/mm?2. defined in [2.2.4]

Repp+ Minimum vield stress, in N/mm2. defined in [2.2.4]

& . _Relative strain for the material of ordinary stiffener, defined in [2.2.4

oo . Critical stress, in N/mm?, equal to:
o} R
Opy =—2% for o, <5 g
&, 2
R, & R
Opy =R,y | 1 ——45—5 for 0,y > —4 g
4o,, 2
om : Euler torsional buckling stress, in N/mm?, defined in Ch 6, Sec 3, [4.3]
Ocp : Buckling stress of the attached plating, in N/mm?, equal to:

Ocp = ﬁ—l'is R, ~ for By >125
Be  Br)

Ocp =Ry, for By <1.25

P : Coefficient defined in [2.2.4]

2.2.6 Web local buckling of ordinary stiffeners made of flanged profiles

The equation describing the load-end shortening curve ocg;-¢ for the web local buckling of flanged ordinary

stiffeners composing the hull girder transverse section is to be obtained from the following formula:

DR, 10°bt, + DR, (h

+b.t,)
S
Ocpz =

wetw

3
10°st, +h,t, +b;t,

where:

D, : _Edge function defined in [2.2.4
D, :_Edge function defined in [2.2.4]
Reys: Minimum yield stress, in N/mm?2, defined in [2.2.4]
Renp: Minimum yield stress, in N/mm?2, defined in [2.2.4]

bg . Effective width, in m, of the attached shell plating, defined in [2.2.4]
Nye . Effective height, in mm, of the web, equal to:
225 1.25
hwe = (ﬂ__ ﬂz )hw for ﬂw > 125
h,=h, for f, <1.25

&E :_Element strain
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2.2.7 Web local buckling of ordinary stiffeners made of flat bars
The equation describing the load-end shortening curve ocps-£ for the web local buckling of flat bar ordinary

stiffeners composing the hull girder transverse section is to be obtained from the following formula (see Fig 5):

@, 105,00, + D, Asyy 04

O =
o Ag,e +10s2,
where:
D, . _Edge function defined in [2.2.4]

@, : _Edge function defined in [2.2.4
Reys+ Minimum vield stress, in N/mm2. defined in [2.2.4]

Agii : Net sectional area of the stiffener, in cm?, without attached plating
Ocp : Buckling stress of the attached plating, in N/mm?, defined in [2.2.5]
ocs . Critical stress, in N/mm?, equal to:
O
Op, =—2% for o, <5 g
gS
R, & R
_ H H.
Ocy = R, | 1 -5 for oy > —27¢,
4o, 2
Ok : Local Euler buckling stress, in N/mm’ equal to:

2
Cpa = 160000[%}

w

& :_Relative strain for the material of ordinary stiffener, defined in [2.2.4

2.2.8 Plate buckling

The equation describing the load-end shortening curve oczs-¢ for the buckling of transversely stiffened panels

composing the hull girder transverse section is to be obtained from the following formula:

R, P,
. 2
Ocps = MIN s(225 1.25 s 1
“ @R, —(—— . J+o.1(1——](1+—2j
N B B N B
where
D, :_Bdge function defined in [2.2.4].
Rens: Minimum vield stress, in N/mm2. defined in [2.2.4]
P : Coefficient defined in [2.2.4].
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