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Objectives of Presentation 
Å ²ƘŀǘΩǎ ǘƘŜ ǇǊƻōƭŜƳΚ Overview of typical wind 

damage from recent storms 
Å Roof issues 
Å Wind-borne debris 
Å Full-scale lab testing 
Å Wind tunnel testing 
Å Discussion about mitigating wind damage 
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Damage Surveys Indicate Typical Types of Failures 



COMPONENT & 
CLADDING FAILURES ARE 

A SIGNIFICANT ISSUE 

Hurricane Ivan, Florida panhandle, 2004 
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wƻƻŦǎ ŀǊŜ ǇŀǊǘƛŎǳƭŀǊƭȅ ǾǳƭƴŜǊŀōƭŜ ǘƻ ǿƛƴŘ ƭƻŀŘǎΧ 
the loss of a single roof panel can lead to 

significant contents damage 



Rain water entry is a major cause of losses 

Significant water damage with second floor roof failure ς water down to the first floor. 



Global roof failure of toe-nailed connections 

Global roof failure 

Roofs are vulnerable to uplift. 
Nails, which hold the roof done, are very 

important to how houses perform 



Imagine turning a house 
ǳǇǎƛŘŜ ŘƻǿƴΧ 
hanging weights off the 
ǊƻƻŦΧ 
ŀƴŘ ǎƘŀƪƛƴƎ ƛǘΧ  
 

WHY ARE ROOFS VULNERABLE: 



Wind Induced Pressures on the Roof of a House 
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Internal Pressurization, due to failures of wall 
components, often leads to roof failures 

tŜŀƪ ƛƴǘŜǊƴŀƭ ǇǊŜǎǎǳǊŜǎ ŘŜǇŜƴŘ ƻƴ ǎŜǾŜǊŀƭ ǇŀǊŀƳŜǘŜǊǎΧōŀǎƛŎŀƭƭȅ 
the positive wall pressure is transferred into the interior volume 



Large windward wall opening ς internal pressurization ς roof failure 

VAUGHAN, 2009 



¢ƘŜǎŜ ǿŜǊŜ ǘƘŜ ŎƻǊǊŜŎǘ ƴŀƛƭǎΧ ōǳǘ ǘƘŜǊŜ ŀǊŜ ƻƴƭȅ нΣ ƴƻǘ о 

VAUGHAN, 2009 



¢ƘŜ ƴŜƛƎƘōƻǳǊΩǎ ƘƻǳǎŜΧ ǾŜǊȅ ƳƛƴƻǊ ǎƘƛƴƎƭŜ ŘŀƳŀƎŜ 

VAUGHAN, 2009 



Large opening in envelope ς internal pressure ς roof failure 



Total Roof Failures VAUGHAN, 2009 


