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Facts about MSC Napoli

Á One of the worldôs largest container ships when built (1991)

Á Built to BV Class and changed to DNV 2002

Á Last renewal survey carried out in 2004 in Singapore

Á Built 1991

Á Length over all   275.66 m

Á Breadth 37.13 m

Á Draught 13.50 m

Á Gross tonnage   53,409 GRT

Á Capacity 4419 TEU

Slide 2

Failure of MSC Napoli Container ship ïDNV Report by Olav Nortun
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Accident January 2007 ïMSC Napoli

Á Ship left Antwerp 17 January 2007 

heading for Sines in Portugal

Á 18 January - water ingress in engine 

room reported 

Á All 26 crew members safely rescued 

Á Ship beached in Lyme Bay near 

Branscombe, UK on 19 January 

2007

Slide 3

Failure of MSC Napoli Container ship ïDNV Report by Olav Nortun
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Accident January 2007 ïMSC Napoli

Á The vessels was split into two in  

July 2007

Á Forward part was towed to 

Belfast for recycling

Failure of MSC Napoli Container ship ïDNV Report by Olav Nortun
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B200 Plate panel in uni-axial compression

× Unstiffened Plate (Plating between stiffeners)

Á Elastic and Inelastic Buckling

Á Post-Buckling and Ultimate strength

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

Classification Rule

Johnson-Ostenfeld plasticity correction formula
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Ideal elastic buckling stress 
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Buckling of a Wide Column

Á The plate is acting more as a wide column than as a plate. The product EI is 

replaced by the plate flexural rigidity D.

Á The thickness / length ratio plays the same role as  the slenderness ratio for 

columns. 

Á The width b plays no part, no support along the unloaded edge Ÿ It is 

inefficient to use
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12.1 Elastic Plates Subjected to Uniaxial Compression
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Large-Deflection Plate Theory by von Karman

Á Small-Deflection Plate Theory

Á Large-Deflection Plate Theory

9.2 Combined Bending and Membrane Stresses -Elastic Range
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Á Plate is assumed to be free to move inward under the action of the in-plane 

compression. Ÿ The strain energy of deformation is due to bending only

Buckling of a Simply Supported Plate

Á From large-deflection plate theory

Á Since the edges are simply supported, the 

deflected shape can be expressed in the form:

which satisfies both the boundary conditions and 

the general biharmonic equation.
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12.1 Elastic Plates Subjected to Uniaxial Compression
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Strain Energy Density for plane stress (ůz=0)

Reference

Load applied 
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Strain Energy for plane stress ( Ǔz=0)

Á In Chapter 9 (Lecture 03), Plate bending (Derivation of Plate 

Bending Equation), the followings are derived

Reference
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Strain Energy Density for plane stress (ůz=0)
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Work done for plane stress

Reference
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Buckling of a Simply Supported Plate

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

Á Because of W=U, and hence, 

Á The minimum value of ůa is given by taking only one term, say Cmn,

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

buckled shape.

Á When n=1, ůa gives the smallest value. Hence the plate will buckle into only 

one half-wave transversely.

13

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

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

boundary support.

Á For design applications, in which the plate thickness is to be determined, it 

is usually written like this:

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

Á For long simply supported plates it is 

usually assumed that  k=4.

Á Assuming v=0.3
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12.1 Elastic Plates Subjected to Uniaxial Compression
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Buckling of a Simply Supported Plate
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12.1 Elastic Plates Subjected to Uniaxial Compression

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

a/b=3, m=3


