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FAA Research on Frangible 
Connections and Structures

• FAA Airport Technology R&D

• Select Engineering Services (SES) 

• Applied Research Associates (ARA)
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Joint Airfield Frangibility Study Group
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Research Objective
• The overall objective of this research is to develop a 

better methodology for measuring and evaluating the 
frangibility characteristics of connections/structures 
intended for use on Airport Runway Safety Areas 
(RSAs) and Taxiway Safety Areas (TSAs).

• The FAA Frangibility Guidebook was Developed to 
Prescribe these Methodologies for Measuring and 
Evaluating Frangible Characteristics in 
Connections/Structures Located in RSAs and TSAs.
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Research Elements

• FAA Frangibility Requirements Review
• Full Scale Testing
• Finite Element Simulation
• Development of FAA Frangibility 

Guidebook
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FAA Advisory Circulars 
Containing Frangibility Criteria

AC 70/7460-1 Obstruction Marking and Lighting L 12/04/2015
AC 150/5300-13 Airport Design A 09/28/2012

AC 150/5220-23 Frangible Connections NR 04/27/2009

AC 150/5340-30 Design and Installation Details for Airport Visual Aids H 7/21/2014

AC 150/5345-26 Specification For L-823 Plug and Receptacle, Cable Connectors D 9/30/2008

AC 150/5345-27 Specification for Wind Cone Assemblies E 09/26/2013

AC 150/5345-28 Precision Approach Path Indicator (PAPI) Systems G 09/29/2011

AC 150/5345-44 Specifications for Runway and Taxiway Signs K 10/08/2015

AC 150/5345-45 Low-Impact Resistant (LIR) Structures C 04/06/2007

AC 150/5345-46 Specification for Runway and Taxiway Light Fixtures E 03/02/2016

AC 150/5345-53 Airport Lighting Equipment Certification Program D 09/26/2012

EB-79A Determining RSA NAVAID Frangibility and Object and Fixed-By-
Function Requirements

01/21/2016
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Frangible Structures Included in 
Testing

• FAA Approved Approach Lighting Systems 
• Frangible Configuration of the End Fire Glide 

Slopes (EFGS) 
• Mounting Configuration of Approach Lighting 

System located in the EMAS. 
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Frangibility Testing
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Frangibility Testing (Continued)
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Frangibility Testing (Continued)
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Frangibility Testing (Continued)
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Frangibility Testing (Continued)
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Frangibility Testing (Continued)
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Frangibility Testing (Continued)
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Impact with Rigid Impactor
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Impact with Soft Impactor
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Testing of ALS in EMAS
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FAA Frangibility Study
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FAA Frangibility Study
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FAA Frangibility Study
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FAA Frangibility Guidebook 
Content

• Guidebook Contains Instruction for Airfield 
Product Manufacturers in Design, Testing 
and Qualification of Products. 

• Guidebook Provides Direction Relating to 
Testing of Frangible Connections Currently 
Referenced to the National Cooperative 
Highway Research Program (NCHRP) in 
FAA AC 150/5220-23 “Frangible 
Connections”.  



22Federal Aviation
Administration

Frangible Connections and Structures
October 26, 2016

Frangibility Guidebook Content
• Frangible Connections (AC 150/5220-23)
• Small Low-Impact Resistant Structures

- End-Fire Glideslopes (FAA-E-2970)
- Signs, Runway and Taxiway (AC 150/5345-44)
- Light Fixtures, Runway and Taxiway (AC 

150/5345-46)
- Precision Approach Path Indicators (PAPIs) and 

Runway End Identifier Lights (REILs) (AC 150/5345-28 
and 150/5340-30)

- Wind Cones (AC 150/5345-27)
- Jet Blast Deflectors 
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Frangibility Guidebook Content 
(Continued)

• Approach Lighting Systems (150/5345-45)
• ILS Glideslope Towers
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Frangibility Guidebook Content 
(Continued)

• Design Requirements
- Frangibility      
- Fabrication and Assembly
- Environmental (Wind/Deflection, Jet Blast, 

Temperature, Relative Humidity, Solar Radiation, Salt 
Spray, and Vibration).

• Test Requirements
- Frangibility Qualification Procedure and Test Setup
- Environmental Qualification Procedure and Test Setup
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FAA Frangibility Guidebook 
Status

• Frangibility Guidebook Currently Under 
Review at FAA Headquarters

• Anticipate Publication of Frangibility 
Guidebook in Early 2017.
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QUESTIONS?


