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Runway Excursion Mitigation and EMAS 

Presenter
Presentation Notes
Good Afternoon Ladies and Gentlemen.  The consequences following a runway excursion, particularly an overrun like the ones shown here, can be catastrophic, resulting in injury, destroyed aircraft and loss of life.  The aviation industry is diligently working on solutions to prevent overruns from occurring.  However, despite these best efforts, overrun accidents still happen.  Recognizing the hazards surrounding runway excursions, aviation authorities have identified a risk mitigation strategy, requiring the use of runway end safety areas or other suitable means of safely stopping the aircraft such as Engineered Material Arresting Systems or E-M-A-S.  Before I provide more details on the latest runway excursion statistics, RESA guidance and EMAS developments, the following brief video highlights two very different outcomes during one week on opposite ends of the runway at one airport in the United States.
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Presentation Notes
Video playing describing two overruns at Key West International Airport in Key West, Florida
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 40 per year (typically overruns for jet aircraft) 
for the past 16 years 

 
 34% of all turbojet aircraft accidents  

 
 24% of all turboprop aircraft accidents 

 Over 50% of commercial aviation 
fatalities  
 

 Excursions account for 83% of all 
fatal runway safety accidents 

 
Source:  Flight Safety Foundation 

 

Runway Excursions: Overruns – A Big 
Problem 

Kingston, Jamaica - Dec 2009 

Brussels, Belgium – May 2008 

Presenter
Presentation Notes
Recent statistics from the Flight Safety Foundation show that there are an average of 40 runway excursions a year (includes takeoff and landing) for the past 16 years.  This includes all major or substantial damage accidents to all turbojet and turboprop aircraft over 12,500 lbs Maximum Takeoff Operating Weight.  34% of all (commercial and business) turbojet accidents are runway excursions or 1 in 3.  24 % (1 in 4) of all turboprop aircraft accidents are runway excursions.

Excursions account for over 50% of commercial aviation fatalities and 83% of all fatal runway safety accidents.
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Runway End Safety Areas (RESA) 
 Provides a safety margin for aircraft that overshoot the runway 

surface 
 
 Dimensions dictated by International Civil Aviation Organization 

(ICAO) and State Civil Aviation Authorities 
 

 ICAO Required 60m + 90 m 

ICAO Recommended 60m + 240 m 

2 
 0

 

FAA Required 1000 feet (305 meter)  

600 feet undershoot protection  w/    
70 Knot EMAS for overrun 

2 
 0

 - OR - 

EMAS in lieu of RESA allowed with Annex 14 Update 

Presenter
Presentation Notes
To help mitigate the severe consequences following an aircraft overrun, regulatory authorities dictate the provision for a runway end safety area (RESA) or runway safety area (RSA) in the US.  This area is designed to reduce the risk of aircraft damage or injury to the passengers and crew in the event of an undershoot or overrun of the runway.  ICAO requires a minimum of 90m of RESA beyond the 60m runway strip and recommends 240m of RESA beyond the 60m runway strip.  The FAA in the US adheres to this guidance and requires a 1000’ RSA – 305m – past the end of the runway.  As part of the FAA RSA improvement program, EMAS is an option when an airport cannot meet the 1000’ RSA requirement.  Updates in 2013 to ICAO Annex 14 Aerodrome Standards will allow for use of arresting systems in lieu of a RESA. If an arresting system is installed, the above length may be reduced, based on the design specification of the system, subject to acceptance by the State.  Because EMAS is for aircraft safety purposes, ICAO guidance will allow for it to be situated within the runway strip.  
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EMASMAX®- An Alternative to RESA 

JZH EMASMAX®  - R/W 02 

Presenter
Presentation Notes
Now for a brief review of the makeup of our EMAS, EMASMAX.
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What is EMASMAX®? 
 Bed of cellular cement blocks  

 
  Placed at the end of a runway to 

decelerate an overrunning aircraft 
 
 Tire/material interface provides 

resistive loads to decelerate the 
aircraft 
 
 Reliably and predictably crushes 

under the weight of an aircraft 
 
 The system is FAA-certified 
 
 FAA-Approved computer model is 

used to determine final arrestor bed 
configuration 

 

Presenter
Presentation Notes
EMASMAX is the third generation of our EMAS.  It is a bed of cellular cement blocks encased in an environmental cover that is placed at the end of the runway to decelerate an overrunning aircraft. The tire to material interface provides a resistive load to decelerate the aircraft.  It starts shallow and gets deeper to avoid structural damage to the aircraft landing gear as it crushes the material and it is a passive system that reliably and predictably crushes under the weight of an aircraft. The system is FAA certified and the FAA-approved computer performance model is used to determine the final arrestor bed configuration based on the space available in the existing RESA and the airport’s fleet mix.  



Presenter
Presentation Notes
When I last visited ASPA de Mexico headquarters, we had installed 45 EMAS worldwide.  We now have 75 systems installed and will soon be over 80.  
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Key West (EYW) International Airport Arrestment  
 3 Nov 2011: Cessna Citation 550 private jet with 5 passengers & crew  
 
 
 
 

No injuries 
Runway reopened within 2 hours 

Photos Courtesy of Key West Int’l  Airport 

Presenter
Presentation Notes
Additionally, since 2009, EMAS has safely stopped three more overrunning aircraft with the most recent being the Citation 550 highlighted in the opening video.  The 7th arrestment occurred at Teterboro Airport in New Jersey.  



ZODIAC AEROSAFETY / ARRESTING SYSTEMS / ESCO 

Teterboro Arrestment – October 2010 
Teterboro, NJ Airport 

Runway 06 Departure End 

Prior to EMAS - Overrun  
February 2005 

With EMAS - Arrestment 
October 2010 

Above Photos Courtesy of Port Authority of NY & NJ 

Presenter
Presentation Notes
The airport had experienced a very dramatic overrun accident in 2005 where an aircraft could not rotate due to inaccurate weight and balance and performance calculations and went off the end of the runway, through a fence, across a four lane highway and into a building.  Although EMAS was not installed at the end of this runway in 2005 and may not have stopped this aircraft due to the very high exit speed, it did stop a Gulfstream IV, carrying ten people, following an overrun in October of 2010.  
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Charleston (CRW) Airport Arrestment  
19 Jan 2010: US Air Express, Flight 2495, CRJ-200 regional jet with 34 pax & crew  
 
 
 
 

No injuries 
 
Runway reopened just 
under 6 hours 
 
Aircraft returned to 
service  

Photos Courtesy of Yeager Airport 
During Construction 

Presenter
Presentation Notes
The 6th save happened at Charleston Yeager airport in West Virginia.  The airport previously had roughly 150’ of safety area past the end of runway 23 prior to a 300’ dropoff to a roadway and valley below.  With 250’ of additional landfill and EMAS installation, 34 people area alive today following an aborted takeoff overrun arrestment in January of 2010.  There were no injuries and following a precautionary landing gear replacement, the aircraft flew within a couple of weeks.  In addition to the construction photo in the upper right hand corner here, the next slide highlights the dramatic dropoff past the runway end. 
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EMAS Installation 
Yeager Airport Departure End of Runway 23 

Charleston, WV 
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Photo Courtesy of the Port Authority of New York and New Jersey 

Presenter
Presentation Notes
You may recall that EMAS safely stopped five other aircraft from 1999-2008.  The first arrestment at JFK occurred in 1999.  The SAAB 340 was safely stopped following a long landing in poor visibility.  The next arrestment was in 2003 and the most recent at JFK was of a 600,000 pound 747 that could not stop during a snow event in January of 2005.  The 747 exited the runway around 70 knots.
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Presentation Notes
In July of 2006, a Falcon 900 experienced brake failure while landing in Greenville Downtown Airport, SC.  And in July of 2008, a Mexicana A320 was stopped at O’Hare International Airport in Chicago.  
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Toronto International Airport Accident 
• TSB Final Accident Report 

12 Dec 2007 
 

      “The Board believes that all such 
runways could benefit from a RESA 
built in accordance with the ICAO 
Annex 14 recommended practice or the 
FAA’s runway safety area (RSA) 
standard 

  
The Board believes that there exists a 
requirement for an alternate means of 
compliance, such as the use of an 
engineered material arresting system 
to provide a level of safety that is 
equivalent to a 300 m RESA”. 

Presenter
Presentation Notes
Safety boards have noted the success of EMAS in post accident reports, as highlighted here by the Transportation Safety Board of Canada, calling for installation of EMAS in locations that cannot meet the RESA requirements set forth by aviation authorities.  
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Chicago Midway Airport Accident 

• NTSB Final Accident Report AAR-
07-06 
• Findings Conclusion #23 
 

      “The absence of an Engineered 
Material Arresting System (EMAS) 
installation in the limited overrun 
area (RESA) for Runway 31C 
contributed to the severity of the 
accident;  Even a nonstandard 
EMAS installation would have 
safely stopped the airplane before 
it left airport property.” 

Presenter
Presentation Notes
Additionally, The US NTSB Final Report on SWA 1248’s excursion at Chicago’s MDW Airport cites the lack of any EMAS in the limited RESA as contributing the severity of the accident.  

I would like to leave you with some final thoughts today. 

Safety Management System (SMS) implementation and Operational or Strategic Risk Management (ORM/SRM) programs are a part of aviation industry regulatory guidance and are founded on the principles of risk reduction through improved system planning and the use of risk reduction tools.  

The deployment of EMAS plays a pivotal role in accident mitigation, strategic risk management and fits naturally within the framework of SMS implementation. 
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Final Thoughts  
EMAS minimizes risk, saves aircraft and saves lives! 
 

Presenter
Presentation Notes
EMAS minimizes risk, saves aircraft and saves lives!
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