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Structural Design?

Structural Design is the science and art of 
designing and making with economy  and 
elegance, buildings, bridges, frameworks, 
and other similar structures so they can 
safely resist the forces to which they may 
be subjected.

(From Official Journal of British Institution of Structural Engineers)
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…. forces to which they may be subjected
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…. forces to which they may be subjected
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Main loads acting on a yacht while sailing.
(Class America’s Cup V5)

• Forestay: 20 tons.
• Runners: 12 tons.
• Windward Shroud: 35 tons.
• Mast Compression: 70 tons.
• Bulb: 20 tons * dynamic acc.
• Slamming loads : ?
• Max boat speed: 20 knts
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Main loads acting on a yacht while sailing.
(Class Volvo 70)• Forestay: 17 tons.

• Runners: 13 tons.
• Windward Shroud: 25 tons.

• Mast Compression: 62 tons.
• Bulb: 7.5 tons * dynamic acc.
• Slamming loads : ?
• Max boat speed: 35 knts (so far!)
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Structural Members

• Hull
• Internal Structure
• Deck
• Appendages
• Mast
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Weight Structural Breakout
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To design structures and materials ….

Main Composites Characteristics

• High Strength .

• High Stiffness.

• Low Density.

� Orthotrophy.

� High Cost.
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Lamina, Laminate and Sandwich Panel
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To design structures and materials ….

• Optimize the new material taking 
advantage from orthotropy.

• Verify that reserve of strength in 
different directions is enough
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Optimizations.

AC Boat (keel attachment)
V70 Boat (keel attachment & main longitudinals)
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AC Boat (keel attachment)
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V70 Boat (keel attachment & main 
longitudinals)
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Conclusions
• Consequences of a wrong 

design could be fatal.

• Science and technology 
have produced methods 
and tools that greatly help 
the designer.

• It remains fundamental 
however to observe on the 
field the behavior of 
complex structures 
(composites in particular).


