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ÅMotivation and Key Issues  
Å impacts are ongoing and major source of aircraft 

damage 

Åhigh energy wide area blunt impact (HEWABI) is of 

particular interest 

Å involves large contact area, multiple elements 

Ådamage can exist with little/no exterior visibility 

ÅSources of Interest: 
Åground service equipment (GSE) rubber bumpers 

Å railings, blunt/round corners 
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Image Credit: Aircraft Rescue and Fire Fighting 

(ARFF ) Working Group, Sep 8, 2015. 

http://arffwg.org/58222/ 

Image credit: ñService vehicle hits plane's belly, flight groundedò, 

The Sun Daily, Posted on 15 May 2014 - 05:45pm, Last updated 

on 15 May 2014 - 11:37pm Charles Ramendran. 

http://www.thesundaily.my/news/1047024 

http://arffwg.org/58222/
http://www.thesundaily.my/news/1047024
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Image credit:  ñBaggage vehicle hits plane at SeaTac; 

no injuriesò Posted 1:23 PM, February 8, 2015, by Q13 

FOX News Staff, Updated at 01:41pm, February 8, 

2015. http://q13fox.com/2015/02/08/baggage-vehicle-

hits-plane-at-seatac-no-injuries/ 

 

Image credit:  ñ1.5 year old Airbus A330 may be a total 

loss after service truck hits the nose (pics) (edited)ò 

Last edited Thu Jan 15, 2015, 02:38 PM. 

http://www.democraticunderground.com/10026087459 
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Á Youtube video published 

May 1, 2014 ñLorry hits 

plane. Truck crashes into 

planeò showing truck 

driving into side of aircraft, 

then vehicle backed up and 

driven away. 

Á https://www.youtube.com/w

atch?v=788mOucDELU 
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Play Video 

Here 

https://www.youtube.com/watch?v=788mOucDELU
https://www.youtube.com/watch?v=788mOucDELU
Lorry hits plane. Truck crashes into plane-788mOucDELU_xvid.avi
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ÅUnderstand what damage forms under blunt impact conditions 
Å determine key damage modes and phenomena/parameters controlling these 

Å what factors affect visual detectability 

Å identify and predict failure thresholds 

 

ÅDevelop analysis and testing methodologies, including: 
Å physically-based modeling capabilities validated by tests 

Å progressive damage analysis capturing initial through final failure modes 

Å defining how to analytically predict if damage is visually detectable 

Å surface crack (failure criteria) 

Å residual dent 

 
Å Establish Non-Destructive ñquickò detection method 

Å find major damage to internal structure: severely cracked frames, damaged 

shear ties 

Å detection performed only from exterior skin-side 

Åsystem must be ñramp friendlyò 

Å relate NDE-measurements with damage location, mode, and size/severity 
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Á identify key failure modes from large-scale tests 

Á focused study of failure modes via simple element tests Ą modeling capability 

Á transfer modeling capability to predict large-scale structural behavior 
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Topic I:  

Summary of Large Scale Experiments 

FrameXX Series Specimens 

Stringer and C-Frame Reinforced Skin Specimens 

StringerXX Specimens Stringer- 

Reinforced Skin  Specimens  

Qnty: 4 Qnty: 7 



Co-Cured 
Composite 

Skin & 

Stringers 

Composite Frames
(C-Shape)

Shear Ties:
- Composite

- 7075 Al Alloy

Blunt Impact 
Loading Zone ςon 
Skin Directly Onto 

Shear Ties
Replaced 
Central 9

Åseries of large specimens (ID:  Frame03, 
Frame04-1,  Frame04-2) tested 

ï internal damage to frames and shear ties 

ïno skin cracking / no visibility 

ï specimen with strong shear ties exhibited 
direct shearing of frames at shear ties 
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Large Panel Dynamic Tests 

Specim.: Frame04-1 

7075 Shear Ties  

Damage Not 
Visible from 
Exterior 
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Impacted Shear Ties Delam/Crush Impacted Shear Ties Fracture 

Adjacent Shear Ties Fracture at Bolt Line 

C-Frames Fracture 


