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Static Load 



Dynamic Load 



Slamming is a Dynamic Load 









Types of Energy: 
• Elastic potential energy 
• Gravitational pot. energy  
• Kinetic energy 
• Thermal energy 
• Electromagnetic energy 
• Chemical energy 
• Nuclear energy 

Law of Conservation of Energy 
Energy can neither be created nor destroyed; rather, it transforms from 
one form to another. 

Richard Feynman lectures 
Copyright © 1963, 2006, 2013 by the California Institute of Technology 



Gravitational potential energy 

Gravitational potential energy > Kinetic energy 

Kinetic energy > Elastic potential energy 

Elastic potential energy 

Elastic potential energy > Kinetic energy 

Kinetic energy > Gravitational potential energy 

Gravitational potential energy 



 
 

Gravitational pot. Energy 
= 

Elastic pot. Energy 



Elastic behaviour 
Hooke’s law:  

F = k x  
k: stiffness 
x: elongation 

Elastic potential energy:  

Emax = ½ Fmax xmax = ½ Fmax
2 / k 

Gravitational pot. Energy = Elastic pot. energy  

mgh = ½ Fmax
2 / k 

m: mass 
h: hight 



• Energy absorbed by the water (hull shape) 
 
 

• Energy absorbed by the Hull (hull structure) 

VESSELS 



Hull or Water? 



Hull shape 



Hull structure 



Compression 

Tension 

Shear 

Load 

Reaction Reaction 

Sandwich Panel 



Slamming in the middle of a panel 



Slamming in the middle of a panel 



Slamming close to a support 



Slamming close to a support 



Energy absorbtion 
through  

Core Shear 



Design rules 

• ISO 12215:  lower safety factor for cores of elongation >35% everywhere 

• GL:  lower safety factor for cores of elongation >35% hull and wt bhds 

• ABS:  lower safety factor for cores of elongation >40% everywhere 

• DNV:  approval for slamming 



Do not confuse  
Energy Absorbtion with Elongation 
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Same 
Energy 

Absorbtion 



DNV Slamming Approval: 
Divinycell HM 









VPLP Open 60 



VPLP Open 60 



Questions? 
 

valerio.corniani@au.diabgroup.com 


