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Failure of MSC Napoli Container ship - DNV Report by Olav Nortun
Facts about MSC Napoli

Gross tonnage 53,409 GRT
Capacity 4419 TEU

A One of the worldoés | argest container
A Built to BV Class and changed to DNV 2002

A Last renewal survey carried out in 2004 in Singapore

A Built 1991

A Length over all 275.66 m

A Breadth 37.13 m

A Draught 13.50 m

A

A




Failure of MSC Napoli Container ship - DNV Report by Olav Nortun
Accident January 2007 - MSC Napoli

A Ship left Antwerp 17 January 2007
heading for Sines in Portugal

A 18 January - water ingress in engine
room reported

A All 26 crew members safely rescued
A

Ship beached in Lyme Bay near
Branscombe, UK on 19 January
2007




Failure of MSC Napoli Container ship - DNV Report by Olav Nortun
Accident January 2007 - MSC Napoli

—

A The vessels was split into two in
July 2007

A Forward part was towed to
Belfast for recycling

]
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DNV Rule for Classification of Ships Part 3 Chapter 1, Section 13

B200 Plate panel in uni-axial compression
—

x Unstiffened Plate (Plating between stiffeners)
A Elastic and Inelastic Buckling

Ve

A Post-Buckling and Ultimate strength

Classification Rule

Ideal elastic buckling stress For plating with longitudinal stiffeners (in
direction of compression stress): k=4
[} t O
= 0.9KER N/mm?
%a =00 50052 (VMM

Johnson-Ostenfeld plasticity correction formula

0. = 0, Wwhen O-ei<%
of Of
= of (1 — 4%!) when g, > >
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12.1 Elastic Plates Subjected to Uniaxial Compression
Buckling of a Wide Column

_

A The plate is acting more as a wide column than as a plate. The product El is
replaced by the plate flexural rigidity D.

2 ’D E At
p, =P2P s, =PD . PE &

a a‘t 12(1- v )855

1 /. A\N

A The thickness / length ratio plays the same role as the slenderness ratio for
columns.

A The width b plays no part, no support along the unloaded edge Y lst
inefficient to use

//cr%\\/ Simple support along the loaded edges
Fd
g

With no support along the unloaded edges

Buckling of wide column
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&

B
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9.2 Combinec-Bending anchMembrane: Stressesses-Elastic Range
Large-DeflectionPlatee Theony by vamKanman

—

A Small-Deflection Plate Theory
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12.1 Elastic Plates Subjected to Uniaxial Compression
Buckling of a Simply Supported Plate

_
b

A From large-deflection plate theory
oy = StEw
D px°
A Since the edges are simply supported, the
deflected shape can be expressed in the form:

N, =-s.t, p=N,=N, =0

w=gq aw., = a Qmsinmzxsinnlfy

Buckled shape of long plate

which satisfies both the boundary conditions and
the general biharmonic equation.

A Plate is assumed to be free to move inward under the action of the in-plane
compression. Y The st r aiduetodendinggny o f
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Reference

Strain Energy Density for plane stress (u,=0)

—

7 o
dy
i QJI ___________ ,i_l\, X
/ “““““““““
Load applied Elongation in Vad 1
ondydzarea x-direction du, = - = > (¢,dxd3(g,,dy)
1N 1 1
du =~ (s,dyda(dxe,) + - (s ,dxd3(dye,) ==t g, dxdydz
2 2 2 Y % i
1
= (5,6, +5 6, )dxdlydz 1 W
dy / thickness t /
N v
1 ] L
\ du= E(sxeX +s 6, +t,g,)dxdyd: — R
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Reference

Straim Enerngy/fonplaneistress (s (U,=0))

A In Chapter 9 (Lecture 03), Plate bending (Derivation of Plate
Bending Equation), the followings are derived

| E au’'w  pPwg au*wa |
s = -Z +V e =(-z !
P 1 vz( )(%;xz uy2§ = )9 2§ i
| E au’w - pPwa ap*wao |
Mk el R i
I > AW 6 |
r=-262E 0 g=Rte w07 (222 i
! LXLly HX M CHY = !
| u=- MW |
i E i
i - i
R == _‘__ L I
o _2hy2l
U=ffu=pn rO]HIZE(SXeX +s .6, +t,9,,)dzdxd)
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Reference
Strain Energy Density for plane stress (&,=0)

" 2(+v)

w Q
zdydx
e
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Reference
Work done for plane stress

For unit-width strip in Section 9.2
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d:ﬁae“a 2 - 1%ix @mlaéJL"’Sd
' cix= 9 T 2¢hx+

a
J(1+a) @“5 for small a

dx

w
I W+ “de

O PV
s
- OOy,
-I-O&Oz
X
\L

5H%
o )

OPen INteractive: Sructural ;-»ng'.



12.1 Elastic Plates Subjected to Uniaxial Compression
Buckling of a Simply Supported Plate

A Likewise, the work done by the in-plane compressive stress is

o] 2~ 4
St awb 0 _ t. ..
W= g 0% gxdly W—psf a aCrinm2

A Because of W=U, and hence, c? am n2
p“a’Da ac, pe)
m n ga b
S, =
ta am
min@./d: ¢, /d,....c./d )¢ ST TG ¢ e Tdic,/d,, i /d)
d, +d,+ dn
A The minimum value of Ua is given by taking only one term, say C_,,
0 2,
pfa’Dam® '
5.)., = +—
Sude = T g

where m and n indicate the number of half-waves in each direction in the
buckled shape.

A When n=1, (agives the smallest value. Hence the plate will buckle into only
one half-wave transversely.

gm e
a’tg mch 3

N
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12.1 Elastic Plates Subjected to Uniaxial Compression
Buckling of a Simply Supported Plate

e ————————————————
A A buckling coefficient k is generally used. It depends on the type of

boundary support. 02D smb a %
=Kk K=gg— +— ¢
(Sa)e bt ca mb ¢

A For design applications, in which the plate thickness is to be determined, it
IS usually written like this:

3
D = Et _
12(1-72°)

Q: Which critical stress will be higher?, which stiffener
arrangement is better against in -plane compression?

(b) LEHD
8
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12.1 Elastic Plates Subjected to Uniaxial Compression
Buckling of a Simply Supported Plate

_

A For long simply supported plates it is

p°D amb a %
— S.), =K k= +— ¢
usually assumed that k=4. (Sa)e b2t ae—g 2 mb ¢

A Assuming v=0.3

Classification Rule
a t @
S, =09kEge—— N/mm
: 0002
k=4, s=b (m)

Buckled shape of long plate
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12.1 Elastic Plates Subjected to Uniaxial Compression
Buckling of a Simply Supported Plate

a/b=1, m=1 a/b=2. m=2

£
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