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The Overrun Problem

AOver the last 15 years, there have been an annual
average of +30 overruns worldwide involving
commercial aircraft

In 90% of overruns, the aircraft exits the runway at <70 Knots

Approximately 50% are <40 Knots

25% are classified as fi ma j imaidénts (significant aircraft
damage and/or injuries/fatalities)

10% result in fatalities (over 1000 fatalities since 1995)
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Aln the last 10 years, runway excursions have
accounted for 29% of all aircraft accidents and
over 50% of commercial aviation fatalities*

*Source: Flight Safety Foundation

AExcursions account for 83% of all fatal runway
safety accidents*

*Source: Flight Safety Foundation

Brussels, Belgium i May 2008
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Runway End Safety Areas (RESA)

ADefinition: A defined, prepared surface beyond the runway end
suitable for reducing the risk of aircraft damage or injury to the
passengers and crew in the event of an undershoot, overrun, or
excursion from the runway.

AProvides a safety margin for aircraft that overshoot the runway
surface.
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) ICAO Required 66 +90m

FAA Required 1000 feet (305 meter)
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ICAO Recommended 60 + 240 m 600 feet undershoot protection
w/70 Knot EMAS for overrun
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Runway End Safety Areas (RESA)

A FAA statistics show that for 90% of the
overruns, the aircraft exits the runway 100 FWEPY kel
at 70 Knots or less % -+
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A Approximately 50% are at 50 Knots or less
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Good Weather and Surface Conditions = Ty

Good Aircraft Braking IRE

AThe FAA-required 1,000 foot (305 m)
long Runway Safety Area is designed
to provide space for 70 Knot braking

Percent of Occurrences
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A Vast majority of overruns are in poor Rumway ExtSpeed (ot

weather conditions
Sour ce: FAA report A Soft

: _ for Airport s-8380)DOT/ FAA/ CT
A Clear weather overruns are typically
due to aircraft malfunction
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RESA Performance I not always guaranteed
Medellin, Columbia (June 2006)

* |CAO Recommended RESA

B 240 m beyond 60 m
runway strip

» B747-200 Cargo Aircraft
B Aborted Takeoff

B Exits Runway at ~ 45
Knots

* Aircraft Destroyed
300 meters
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747 Accident Columbia 060706.wmv
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What is EMASMAX®

AA bed of cellular cement
blocks encased in an
environmental cover that is
placed at the end of a runway
to decelerate an overrunning
aircraft in an emergency

APassive system that will
reliably and predictably crush
under the weight of an aircraft,
providing gentle, consistent
deceleration
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Theory of Operation

ATire/material interface provides
resistive loads to decelerate the
aircraft

ALoads are placed on the aircraft
landing gear and support structure

AESCO's FAA-Approved computer
model is used to determine final
arrestor bed configuration

CC = CELLULAR CEMENT

. WHEEL MOTION

TIRE FACE
ARC SEGMENT
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[ComPACTED CC. . : .. :.. FORCE COMPONENTS -

WHEEL CC INTERFACE
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EMAS Design

AEach EMAS is custom designed
based on:
A The aircraft that operate on the runway
A The length and width of the runway
A The elevation of the runway
A The length of available RESA
A

The slope of the RESA

APerformance is predicted based on:

A All critical aircraft (more than 500 annual
operations)
Aircraft at field-adjusted MTOW

A
A Aircraft at field-adjusted 80% MLW
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