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Temperature and Moisture, First Studies Towards a Probabilistic 
Approach 
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Temperature and Moisture, First Studies Towards a Probabilistic 
Approach 

 Presented at 2015 FAA/Bombardier/TCCA/EASA/Industry Composite Transport Damage Tolerance and Maintenance Workshop 
COPYRIGHT © 2011 THE BOEING COMPANY 17 September 2015, Montreal, Quebec 



COPYRIGHT © 2013 THE BOEING COMPANY 
 

| 

Probabilistic Approaches - Temperature 

6 

Airport Ambient Temperature Probability
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Pooled Wind Speed from Top 10 
Hottest Airports
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Temperature and Moisture, First Studies Towards a Probabilistic 
Approach 

 Presented at 2015 FAA/Bombardier/TCCA/EASA/Industry Composite Transport Damage Tolerance and Maintenance Workshop 
COPYRIGHT © 2011 THE BOEING COMPANY 17 September 2015, Montreal, Quebec 



COPYRIGHT © 2013 THE BOEING COMPANY 
 

| 

Probabilistic Approaches - Moisture 

 Total Moisture Content over 20-year Service Life: 
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Probability of Detection, Energy Levels and Inspection Intervals 
Intervals 

Probability of 
Detection Linked to 
Inspection Interval is 
Similar to Metallic 
Approach 

Energy Level Based 
on Threat and 
Location is Derived.  
Manufacturing Flaws 
may also be 
Accounted for 
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Can we Determine Limit and Ultimate Load Probabilities 

• Loads may be the difficult part as the probabilities have 
not been calculated for all load cases at limit load levels 
• How the various structural details react to the loads is 
different depending on whether it’s a flap or a vertical 
stabilizer for example 
•Has to be handled like exceedance curves for fatigue 
evaluation but taken to limit load 
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Exceedance of max load per flight Lmax 
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Risk of Tire Event 
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•  Barely Visible Impact Damage (Category 1): Tool Boxes, Drill Motors, 
 Maintenance or Service Equipment, Manufacturing Environment 
•  Ground Hail: Removable Primary Structure and Non-removable Primary 
 Structure 
•  Wheel and Tire Threats: Tire Burst, Wheel Well Over-pressure, Thrown 
 Tread, Rim Release, Loose Tread, Flailing Tread, Brake Temps 
•  In-flight Hail: All Primary Structure with Exposed Frontal Area 
•  Lightning Strike 
•  Bird Impact 
•  Accidental Impacts ~ Detectable Damage (Category 2/3): VID (Visible Impact 
 Damage)  
•  Accidental Impacts Discrete Source Damage (Category 4): Deterministically 
 Defined, Thru-Penetration, Obvious Damage.  
•  Accidental Damage: Large Scale Breaching of a Pressurized Fuselage 
 Compartment – Areas Subject to Threats from Rotating Machinery 
•  Accidental Damage: Large Scale Breaching of a Pressurized Fuselage 
 Compartment – Decompression Venting 
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