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Design and Analysis Criteria For Large Damage (Metallic) 

• Intended To Cover Non-Critical Acreage Structure 
– Not Meant To Be A Fatigue Management Plan For Known Issues

– Fuselage Shell Requirements For High Altitude Flight

• Used To Support Determination of Threshold Criteria Under 25.571(a)(3)
– Criteria For Residual Strength Is 25.571(b)

• Focus On Growth Rates Of Initially Detectable Damage
– Acceptable Rates Are Based on MSG-3 Inspection Intervals

• Primarily Achieved Thru Control of Design Stress Levels
– Ultimate Design Stresses Limited To Meet Acceptable Crack Growth Rates And Residual 

Strength

– Fracture Toughness  of Cracked Element

– Consideration  Of Relevant Design Features To Reduce SIF
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Guidance Material
• AC 25.571-1D

• ATA MSG3, 2007.1, “Rating Accidental Damage”
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Typical Applications 

• Wing Lower Covers & Spar Chords
– Designed To Leak Fuel From A Crack For A Reasonable Period

– Safe Use With Failed Wing Stringer Longer Than MSG-3 Internal Interval

• Fuselage Skins
– Safe Use For 4 Inspections

• Pressurized Doors
– Safe Use With Failed Stop Fitting Longer Than MSG-3 Internal Interval

• Flap Rollers
– Safe Use With Failed Roller Longer Than MSG-3 Internal Interval
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Fuselage Damage Tolerance Criteria

• Gulfstream Aircraft Are Certified To Operate Up To 51,000 ft.

• Design Criteria To Ensure Pressure Vessel Integrity
– Criteria Defined In AC 25-20

– Establish Residual Strength And Crack Growth Requirements

– Design For Stable Crack Growth; No Flapping Open Of Skin Allowed

• Perform Crack Growth & Residual Strength Analysis

• Test Correlation

• Evaluate Fuselage Leakage Rates

• Establish Periodic Fuselage External Inspection



Large Damage Capability

6 Company Proprietary

Design and Evaluation Criteria

AC 25-20, “Pressurization, Ventilation And Oxygen Systems Assessment For 
Subsonic Flight Including High Altitude Operation”, 9/10/96.
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History of Design and Evaluation Criteria

• GII Wing (Certified in 1967) Was Deemed ‘Safe Life’ Despite Slow Crack Growth 
Demonstration And Added Design Features

– 3 Integrally Stiffened Panels; Not ‘Fail Safe’ For Complete Loss of A Single Panel

Initial 2.4” Cut Grew ~4.0” In 8,200 Hours
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