
  

 

NATIONAL TRANSPORTATION SAFETY BOARD   
Investigative Hearing  
UPS flight 2976 
Boeing MD-11F, N259UP 
Crash During Takeoff in Louisville, Kentucky 
November 4, 2025 
 
 
 
 
 
 
 
 
 

 
 
 
 

Boeing Pylon Design Overview Slides for 
NTSB Investigative Hearing 

(8 Pages) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NTSB Investigation No. DCA26MA024 

EXHIBIT 

7U 

 



Pylon Mount Side View

= Pylon to Wing Attachment (ref)
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Pylon to Wing Attachment Overview
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Pylon to Wing Attachment Overview (Detail)
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In-Flight Loading Scenario: Rotation & Liftoff
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Understanding Aircraft Structure: Static, Fatigue, and Damage Tolerance

Static
“A single load event”

• One-time or peak loads (e.g.,
maximum gust or landing)

• Checks for immediate break or
permanent bend

• Designed with safety margin:
Ultimate load =150% Limit load

Fatigue (Operating Loads)
“Wear from repeated cycles”

• Many cycles (takeoffs, landings,
gusts) add up

• Assume cracks start under
repeated loading

• Predict component life or define
inspection timing based on flight
cycles or flight hours

Damage Tolerance
“If a crack exists…”

• Analyze how fast the crack will grow
under operating conditions

• Design inspections so cracks are
caught before becoming critical

• Provide at least two detection
opportunities prior to reaching
critical length

777 Wing Static Test (1995) Ground-Air-Ground Cycle
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Maintenance Inspection Program

Inspection Type and Summarized Description Typical Interval
General Visual Inspection
• Touching Distance
• Normally available lighting (daylight, hangar lights, etc.)
• May require access panel removal, stands, platforms, etc.

60 Months

Detailed Visual Inspection
• Intensive examination of a specific item, installation, or assembly
• Supplemental lighting in addition to normal lighting
• Elaborate access may be required

60 Months

Bearing Lubrication
• Apply grease until old grease is pushed out of the bearing

4800 Flight Hours
Or

15 Months
Bearing Inspection (post-2008 Service Letter)
• Examine the spherical bearing to make sure that the outer race of the bearing has not 

changed position

As Defined by 
Operator
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Modified Slat System
• Extended slats remain 

extended with hydraulic system 
failure

Right Seat Stick Shaker
• Supplements existing stick 

shaker in left seat

Modified Engine Failure V2 
Guidance
• New simplified guidance to 

target the closest airspeed 
between V2 and V2+10 knots 
on climbout

Fire Shutoff Valve Change
• New electrical shutoff valve for 

increased reliability over prior 
mechanical valve

Note: This change incorporated after 
1989 DC-10 accident in Sioux City, IA

DC-10 Improvements Incorporated on MD-11
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