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Flange in hull girder 

- Deck plating and longitudinals act as the upper flange in 
the hull girder beam
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Longitudinal stresses (+/-) are set up in 
the deck plating and longitudinals due 
to bending of hull girder

)XQFWLRQ��)ODQJH�LQ�KXOO�JLUGHU

Hull girder bending moment induces longitudinal stresses in 
the deck plating and longitudinals
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L
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Longitudinal stresses from bending of hull girder is 
maximum at midship

%HQGLQJ�
PRPHQW

0D[

Midship area most 
susceptible to fatigue 
cracking and buckling
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1. Cracks in deck longitudinals

2. Crack in deck plating

3. Corrosion of deckhead

4. Buckling of deck
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Deck longitudinal 
connection to web frames

&UDFNLQJ�LQ�GHFN�ORQJLWXGLQDOV

Deck longitudinal 
connection to 

transverse bulkhead
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Oil Tanker
135,000 DWT built 1991
Crack main deck plating

Crack in underdeck support for hose 
handling crane (P/S, midship area) 
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The wave induced excitation of the hull girder leads to 
dynamic axial stress in the deck longitudinals

&DXVH�IRU�FUDFNLQJ�LQ�GHFN�
ORQJLWXGLQDOV

The cyclic variation of axial stress may lead to fatigue cracks
initiating at hot spots

+

_

+

_

A loaded condition will normally induce compression stress in the deck �VDJJLQJ�
A ballast condition will normally induce tension stress in the deck �KRJJLQJ�
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� 0D\�UHVXOW�LQ�RLO�VSLOO�RQ�GHFN
� &RUURVLRQ�LV�KLJKO\�LQIOXHQFLQJ�WKH�IDWLJXH�OLIH�
RI�D�GHWDLO
� $�FUDFN�FRXOG�GHYHORS�IXUWKHU�LQ�WKH�GHFN�
SODWLQJ��EULWWOH�IUDFWXUH�
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Longitudinal 
stress-flow around 
manhole in deck

Increased stress level around 
openings in deck!
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([DPSOH��FUDFN�LQ�VFDOORS�LQ�GHFN�
ORQJLWXGLQDO

Scallop in deck longitudinal is close to access opening in deck. This will give an additional 
accumulated stress in the longitudinal, which is believed to be the cause for the damage.

Oil Tanker
123,000 DWT built 2000

Crack main deck plating (after 3 years)



19.02.2006Slide 13

Oil 
Tankers �� Deck&UDFN�LQ�GHFN�SODWLQJ

Tanker for Oil
99328 DWT
built 1996

Crack in deck plating

Crack in deck plating at hose 
saddle support (midship area)
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The ullage space (deckhead) is an area 
susceptible to general corrosion
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Reduced sectional area in deck may lead to plate buckling

A reduction of the deck transverse sectional area due to general corrosion 
will lead to an increased stress level in deck
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Longitudinal 
stress distribution
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Higher stress 
level in deck

Long. stress distribution
(with reduced deck
sectional area)

n.a.
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+LJKHU VWUHVV�OHYHO LQ�GHFN
GXH�WR�JHQHUDO�FRUURVLRQ
/

/
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Longitudinal 
stress

Area
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A reduction of the deck transverse sectional area due to general corrosion will lead 
to an increased stress level in deck                 may lead to buckling problems

0D[�����
LQFUHDVH LQ�
VWUHVV�OHYHO
DOORZDEOH
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• T-min list

$FFHSWDQFH�FULWHULD�� FRUURVLRQ
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Flatbars have poor 
buckling capacity

L-profiles have good 
buckling capacity
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Buckling of a plate field (plating with stiffeners)

Buckling in deck is most likely to occur in the midship
region where the hull girder bending moment is at its 
maximum
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- Heavy corrosion of deck may lead to buckling 

- Small buckles (plate between stiffeners) is a strong 
warning sign that longitudinal stresses are high!

- Large buckles (plate field) may lead to loss of global 
strength and in worst case a total collapse of the hull 
girder

5HPHPEHU�PD[�����GLPLQXWLRQ�RI�GHFN�
WUDQVYHUVH�VHFWLRQDO�DUHD�


