
LOCAL AND GLOBAL 
STRESS ANALYSIS



SHIP DATA

� Draft: 𝐷 = #
$∗&∗'&∗(

� Displacement: 𝛻 = 𝐿𝑤 + 𝐷𝑤

� DAF = Dynamic Amplification Factor

� Stiffener distance  = s

� Girder distance = l

� Normal stress: 𝜎 = 160	𝑀𝑃𝑎



LOCAL STRENGTH

� Pressure: 𝑃 = 𝜌 ∗ 𝑔 ∗ 𝐷 ∗ 789
:;;;

� Stiffener

� Section Modulus: 𝑍 = =∗>∗?@
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∗ :
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� Inertia and Profile from Table 1

� Girder

� Section Modulus : 𝑍C =
=∗?∗&@
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� Plate

� Thickness: 𝑡 = >
A

=
B

�

� Equivalent Thickness: 𝑡FG = 𝑡 + 8HIJKLMN
>

� Neutral Axis: 𝑁𝐴 = $
QR
∗ 2 ∗ 1000

� Inertia: 𝐼 = ?
A
∗ 𝑡FG ∗ 𝑁𝐴A ∗ 2 +
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� Section Modulus: 𝑍V?WX =
Y
Z8
∗ :
:;;;



GLOBAL 
STRENGTH DATA

� Ship divisions: Ship equally divided in 
number of tanks (ST).

� Tanks with load: Paired number of 
tanks in each end of the ship (LT)

� 𝐵𝑜𝑢𝑦𝑎𝑛𝑐𝑦 = #
$

� 𝐿𝑊	𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 = $h
$

� D𝑊	𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 = 7h
$∗ijkj



GLOBAL
STRENGTH DATA

� Resulting	load
� 𝐿xy?? = 𝐵𝑢𝑜𝑦𝑎𝑛𝑐𝑦 − 𝐿𝑊{ − 𝐷𝑊{

� 𝐿F|VX} = 𝐵𝑢𝑜𝑦𝑎𝑛𝑐𝑦 − 𝐿𝑊{

� Always hogging condition, loaded 
tanks on the sides of the ship

� 𝐹|W�	𝑎𝑛𝑑	𝑀|W� from applying 
resulting loads to the ship

� DNV rules
� CW: Table in pag 53.

� 𝑀>� = 𝐶� ∗ 𝐿A ∗ 𝐵 ∗ (0.1225 − 0.015 ∗
𝐶𝑏) Pag 69.

� 𝑀�� = 0.19 ∗ 𝐶� ∗ 𝐿A ∗ 𝐵 ∗ 𝐶𝑏 Pag 70



GLOBAL
STRENGTH DATA

� Strength evaluation
� Comparison between DNV	rules	and	
values obtained in	Resulting load

� Maximum value is used

� 𝑀X�X = 𝑀>� + 𝑀��

� 𝑍|�{>��V =
��J�
:��

� Conclusion
� Check:	𝑍V?WX > 𝑍|�{>��V
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