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EXECUTIVE SUMMARY

Over he bst few years, alines and acraft manufacurers have been stiusang the future
requiremenfor a new, largr aircraft capable of cating between 500 and 1,000 passensghat,
as a result, will weig in excess of 1 million poundsDeliveriesof thesetypesof aircraft are
expected to bag in 5 to 10 gars.

The purpose of this research stugyfto assess how the proposed newdaigcraft (NLA) will
affect the current airport planningnd desig standards issued bthe Federal Aviation
Administraion (FAA).

The study was dvided nto three najor areas: New Large Aircraft Characeristics, Impacton
Airport Design, and Costs to Airports fomtroducingNew Large Aircraft. For simplification,
each of hese areas discussedndividualy. The degin characeristics of civil transportaircraft
have historicly followed trends tha produ@ aircraft with larger weight capacities and longer
wingspan, lenth, heidit, and wheelbase valueBy analying the past evolution of aircraft
design characteristics, wecan postulée the direction in which NLA design features will travel.
While it is impossible to know extly what will happen with the desigf aircraft 20 yearsinto
thefuture it is possibleto predict reliably the key dimensionssud as weight, wingspan, fusdage
lengh, tail heidnt, and wheelbase.

This report identifies several kelgsigh and operational characteristicstiog proposed\LA that
will need to be taken into consideration before the aircraft are introduced irdortbatairport
environment Specfic elements of airport plannng and degin that may be affecied by these
changgs in aircraft characeristics have beendenified to assst airport planners andhie FAA in
preparingfor the NLA’s arrival. In addition, a20-year projectionof NLA developmentand a
gualitative cost and compatibility assessmenof introducing NLA to a sample airport that
currentlyserves the 8eing747 are included in this report.

Throudhout this report, references are madeuorentairport desigh Advisory Circulars (AC)
that will require modifications to reflect the introductionMfA. Somechangs will include
simple additions of aircraft pefformance daa, while othes will require incorporaion of nev
standards or recommendations that specificadiyress NA.

Airports expecting to seve NLA will generally berequired to modify thar existing fecilitie s to
meetthe desiq criteria of airport reference code D-VIThis will involve millions of dollars in
improvementostsandmayprevent manyirports from attemptingp serve NIA. Without these
modifications, domestic airports mdne forced to operate undeAk issued waiversand this
may reduce le sytem capadiy.

Recommendationsare made to revise the applicable Adviso®irculars and continue
investigating the demand<f NLA andto determine their affects on the individual airports that
areexpectingto serve them.Solutions should be provided to the airports in a tinme&nner to
allow implementation of the chaegybefore the introduction of the ML

viiviii



INTRODUCTION
PURPGSE.

The purpose of this research effort is to predict the impact ointheduction of new large
aircraft (NLA) on the airport environment and on the correspondiregleral Aviation
Administration’s (RA) Advisory Circulars coveringirport desig.

This reportidentifies severalkey design and operational characteristics of proposedi Nhat
will need to be taken into consideration before such aircraft are introduced into the @it
environment Specfic elemensts of airport plannng and degin that may be affecied by these
changgs in aircraft characeristics have beendenified to assst airport planners andhie FAA in
preparingfor the NLA’s arrival. In addition, a20-year projectionof NLA developmentand a
gualitative cost and compatibility assessmenodf introducing NLA to a sample airport that
currentlyserves the 8eing747 are included in this report.

BACKGROUND.

Thirty years ag, when the Being Aircraft Corporation first introduced the 747, thé&A
upgaded s standards anduidance naterial to acconmodat the lrger thanthetypical aircraft

Numerousterminal, runway, taxway, and pavement desigcriteria were carefullyeviewed to
identify problems or conflicts that would be creatwih the introduction of the jumbo jet.

Today, with the recent introduction of theoBing777, the neetbr similar updatesandrevisions
should be investated.

As might beexpected, nav large aircraft will be significantly greater in length, width, and heght.
In fact, every dimension of the new large arcraft will be greater than thoseof current arcraft.
Existing Advisory Circulars (AC’s) mention thecertainty of larger arcraft being introduced in
thefuturebutdo notdescribehe changs that will be required to accommodate thesé&NIhis
report idenifies each ement of NLA despn that may be inconpaible with existing airport
design and also cites specific areas wherein revisionsigtiegdesign standardsnay haveto be
made © acconmodat the new aicraft

NEW LARGE AIRCRAFT CHARACTERISTICS
DISCUSSION.

Development of new laggaircraft is beingxplored byBoeing McDonnell Doudas,andAirbus

Industries. Eachplan to developits own family of “super-jumbo” jets. Many of the planned
aircraft are brger dervatives of aicraft thatare ateadyflying. Other newaircraft, however,are

based on completelyew desigs that are unlike atlying currentlyin production.

Announced specifications have undmmg continuous alteratiowith changs rangng from
simple size adjustments to dranatic redesign of the entire arcraft. Someaircraft tha were
originally plannedas a double-deck desig have been scaled down to traditional Erdpck



configurations. Confirmingactualdesigy dataon NLA from the manufacturerfiasbeendifficult

due to the complety and fluidity of the desig process.Every effort has been takehpwever,
to obtain the most accurate, up-to-date informatitinis most likelythat the aircraft's desig
will change agpin several times before thgg into final production.

One NLA projecttitled the “Very Large Civil Transport” (VLCT), which was proposed as a
cooperative effort between several aircraft manufacturers, is nerlongerconsideration.The
concept was to develop an 800-plus passengcraft desiged and constructed laworldwide
consortium of aircraft manufacturers.

The following briefly desaibes thenew large arcraft modds tha, at the time this report was

written, are planned for development l®ach of the three major aircraft manufacturers.
Information on two larg aircraft that are alreadyn production,the Boeing 747-400 and

777-200, has also been provided for comparison purpdsesiditionto the generaldescription
of the aircraft, keydimensions that are of particular interest are also providammplete data
sheets for all aircraft mentioned in this section can be found in app&ndix

. BoeingAirplane Corporation

- B777-200B-market—The Being 777-200 Bmarket is a structurallgnhanced
version of the currentlproduced 777-200, available from the manufacturer with a
high grossweight option. Physically, it looks exactly like a typical 777-200. It
can, however, carnapproxmately 80,000 pounds more than it®unterpart.
Thoudh this aircraftis not considered a M, its heavier weiggt and landinggear
design could be a challergfor future airport desig For simplification, this
model of aircraft will be referred to as the 777-2G@Budhout this report.

- B777-300—The Being 777-300 is a stretched versionthe typical B777-200,
scheduledor introductionin early1997. This 420 passerg twin-engne aircraft
will havea maximum takeoff weigt (MTOW) of approxnately 660,000 pounds
and will be 242 feet lon@l1 feet longr than the B47-400).

- B747-600X—TheBoeing 747-600X is a largr derivative of the B47-400,
scheduled for introduction in late 2000he 600X will have a redesigd wing
increasedengne ske, 20-wheelmain gear, 4-wheelnose gar, and a fusaje
strdch of 47 fest. The arplane will have a significantly increased weght
capacity a longr ran@, be capable of caing 548 passerggs, and have a
MTOW of 1.2 million pounds.

- B747-500X—The Being 747-500X is also a laey derivative of théB747-400,
scheduledor deliveryin late 2001.Physically, it is a shorter version of the 600X.
The 500X will featureall of the modifications comprisinthe 600X but will have
a 28-footshorterfuselag. Itsreduced size will enable it to fiyver 1,000 nautical
miles farther than the 600X while camg a payoad comparable tthat of the
400. The 500X will also have a MTOW in eg&ss of 1 million pounds.



- High-Speed Civil Transport (HSCT)—TheoBingHSCT is asupersoniaircraft
designedto carry250-300passengrs over 5,000 nautical miles at speeds of Mach
2.0 to 2.5. The fuselag of the aircraft will be 326 feet longvith a wingspanof
155feet. Boeings development of the HSCT is beiregnducted under contract
for NASA and in cooperation with the former McDonnell Dtagy Becauseof
the complexty in developinga supersonic aircraft, all three anigations are
working together to solve technolagal problems ando determinethe feasibility
of the aircraft. Once the HSCT igdeveloped,both Boeing and McDonnell
Doudas will market their own deivatives to thearline maket. Boeing's version
of the arcraft is expected to beintrodued into sevice soméime between the
years 2005 and 2015.

McDonnell Doudas Corporation

- MD-XX—The MD-XX is a newly proposed derivative of the MD-11.
Prdiminary MD-XX design features include a 31-foot streéched fusdage,
redesiged wing three post main landingear, and three higr thrustengnes.
Aside from the stretched fuselagthe operational and psigal dimensions of the
aircraft will be comparable to those of the MD-1PRassengr capacity will
increase by25 percent, up to 360 passersgy The MD-XX replaces the double-
deck MD-12X that was under considerationNdgDonnell Doudgs.

- MD-XX LR (Long Rang)—The MD-XX LR is a proposed derivativef the
basdine MD-XX that will include many of the improved modifications of the
MD-XX, with a reduction in the fuselagengh to 204 feet. The wingspanwill
remainthe samefor the LR version. The MD-XX LR progam is still under study
by McDonnell Doudas and has noteybeen scheduled for launch.

- High-SpeedCivil Transport (HSCT)—The McDonnell Dolag HSCT, like the
Boeingversion,will be a supersonic transport capable of dagyapproxmately
300 passerggs. The aircraft, as it is presentbonfigured, will be334 feetlong,
have a wingspan of 128 feet, and weidp 753,000 pounds at MTOW The
McDonnell Doudgas HSCT is tentativelyscheduled for deliverysometime
betweenthe years2005 and 2015. Development of the aircraft will of course
depend heavilyon the research and development of advansepersonic
technolog.

Airbus Industries

- A3XX-100—The Airbus A3XX-100 is an entirelgew aircraftthatis scheduled
to be introducedinto service by2003. The A3XX-100, unlike other currently
planned aircraft, will feature a double-deck dasigapable of holdingb55
passengrs and 187,000 pounds of aanghen full. The aircraft willbe 232 feet
long, 79 feet tdl, and have a 259-foot wingpar. MTOW will be gpproximately
1.1 million pounds, supported kg four-strut, 24-wheemain landing gar. A



final decisionon theaircraft design is expected to ocur soméme toward theend

of 1998. It is anticipated that the aircraft’'s basic shape and size will not ehang
but changs in its operational characteristics magcur. Engne selection, wing
desig, and other modifications magsult in operatingveight changs but should
not affect the gneral sie of the aircraft.

- A3XX-200—The Airbus A3XX-200 is a stretched derivative of the A3XX-100
thatis being considered for production after the 100 is introducé&tie aircraft
will beidenticalto the 100, egept for the addition of a 22-foot fusetagection.
This stretch will accommodate an additional 101 passendoringng the total
passengr capacityup to 656. The MTOW for the 200 will be 1.21 million
pounds. At the present time, the Airbus A3XX-200 is the lasg NLA that is
beingconsidered for development.

THE FUTURE DEVEIOPMENT OF NLA.

It is anticipated tha the development of NLA will continuein the future bringng newer, larger
transport aircraft from each of the three major aircraft manufactuférs.ultimate sie of these
new aircraft is not certain but can be projectedotipwing industrytrendsin aircraftdesiq. By
investigating these trends, wecan pralict the direction in which key arcraft dimensionslike
weight, wingspan, length, tail height, and wheslbase can beexpected to gow. For theimmediate
future it is reasonable to assumetha arcraft closdy related to themodds desaibed earlier will

be introduced. By understandingthe philosophyaircraft manufacturers use in developing
families of arcraft, we can pradict how theNLA characteristics will evolve over the next 20
years.

The introduction of a new aircraft model is triggered by a manufacturer’s desire to enter a
paticular niche in the compditive transport acraft market. The new aircraft is designed to
specidly fit the maket niche with the gppropride range capability, passenger capecity, and
operaing characgristics © make it attracive to prospedtve airline cusbmers. Manufactrrersare
targetingmostNLA for service on longange, hidh-capacityinternational routes throhgut the
world.

Traditionally, aircraft manufacturers biggthe aircraft development procelsg introducing a

basdine modd of an drcraft that can later be modified to arry moreweght and travel further

distances. This is true with aircraft families like the Being747. The orignal B747-100 was
introducedin 1970 as the lamst transport aircraft of its timedver the last twentgix years, we
have seen theBl7 gow throudh the 100, 200, 300, and the mostrent,400 versions. Within

each of these models, several different Wemy car@ versions have also bearroducedinto

service. NLA will undoubtedlyfollow the same fye of gowth pattern.

Aircraft manufacturers histori@ly have pursuel arcraft development progams very similar to
the one depictedin figure 1. Manufacturers start with the introduction of a baseline aircraft
desiq, as shown in the lower left corner of theufig, and then later redesig modified version
of the same aircraft that is capable ofritylonger routes. This is generally donethroudh the



addtion of fuel tanks anddr higher efficiencyengnes. Once his step s conplete, the arcraft
maythen be reintroduced in a stretched version capaldarpfing morepassengrs. This model
of the arcraft, because ofts increasen weight and sze, loses abit of its range. Theresut is,
esseritlly, a rade off of rang for capady.

A

- Stretched A Increased

— Fuselage S Performance

O A P (Ex: Wing, Engine)

< =

al Baseline v~ Increased Fuel

< Aircraft =~ Capacity

O e S > : LS
[
| =g

FIGURE 1. TYPICAL AIRCRAFT DEVELOPMENT PROGRAM

The final phaseof the aircraft development praam may involve the modification of the
stretched version to ag allow it to flylonger distancesThe Boeing 747and777 projectshave,

in a way followed this pattern.The introduction of the B47-500, 600, anthe B777-300is an
attemptby Boeing to obtain both the higcapacityand the longang objectives of a B47 and
777 desig progam. McDonnell Doudas has also followed this pattenith the DC-10 project.
The desig of the MD-XX and the MD-XX IR modelwill follow therecentMD-11 introduction
to reach the hilg-capacity longrange aircraft market.Airbus Industries, however, is developing
theirdouble-decNLA from anall new aircraft desig This is the beignning step for Airbus and
will mostlikely resultin a number of future A3XX introductionsAirbus has alreadindicated
that they are consideringhe development of a stretched A3XX-100, called the A3XX-200.
Combination carg/passengr, freidht, high capacity or exended rang versions of th&3XX are
all possibilities for futuredesign enhancements.

The HSCT project, because of its reliance on new technglagil involve considerable time to
produce an actual flgg aircraft. McDonnell Doudas and Being haveboth indicatedto the
industrythat theyintend to produce the HSCT as soon as possidtaval of thefirst HSCT, if

on schedule,is expectedto occur after the year 2005. The future of the HSCT bewnd the
introduction of a baseline unit is most uncertain and will have to be determined at a later date.



The average weight of commercial aircraft has inaeased consistatly ove the last thirty years.
Figure 2, whid illustraes thetrend in arcraft maximum tekeoff weights for large aircraft
introducedoverthe past3 decades, deamstates how he upwardrend n arcraft weight can be
expectedto continue to increase with the introduction of first and futeerations of NIA
(indicaed bythe ckar and shaded beg). Note how here arewo separat trendsdeprcted on
this chart. One trend, which is representedthg upper line, illustrates theeight characteristics
of the largr transport aircraft used for longternational flignts. The secondrend, which is
shownasthe lower line, shows the wdigtrend of the larg transports used on shorter routes.
These lines are paallel and ae most likdy to continueon thesanetrack in thefuture By taking
thesetrendsand their associated values into consideration, we can predict that theswafig
future long route NLA will increaseto 1.6 million in the nek 20 years, while the shorter route
NLA will also rise to 1 million pounds durinthe same period of timeThis predictionis
illustrated bytheshaled aeain figure 2.
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Commecial transport arcraft have aso ingeased in wingspan length ove thelast severa years.
As will be disassel in this rgport, many NLA will be classified in thelargest airplane design
group categry, Group V| recoguized bythe FAA. Thelargestwingspanincludedin this desig
group categry is 262 feet. Current trends in aircraft wisgans indicate thaheywill continue
to gow but maybe curved to remain within the parameters of current dgsigup VI criteria.
Figure 3 illustrates thetrend in arcraft wingspan design for both pat arcraft and futureNLA. It
is anticipated that the curve will reach a plateau and result iimmaxvalues at or below 262



feet for two reasons. Thefirst is thd the development of higher efficiency wings will permit the
carrying of moreweight without an increase in €z The second reason, actuadly unavoidable
restriction,is thatairportswill be unable to fit aircraft that are much larghan 262 feet on their
taxiways and runwag without compromisinghe required separation standards &craft
operatingat the airport. The future demand for faster transport aircraft ralp influencethe
trend in wingspan length, as they will most likely be equipped with swet wings for faste flight.

300 T First Generation of A3XX-100 A3XX-200

270 New Large Aircraft B747-600 B747-500

240 T

B747-400
210 T B747-100 B747-200 A
AA

120 1 A300-600

S

g 07 B777-200

> A

2 1501 A A DC-1030 4 MD-11 Future Generation of
= Dc-g.50 DC-10-10 B767-300 ER New Large Aircraft
E L

e

z

90 T

60 T

30 T

Sources: AW&ST, Jane's, and Boeing
Commercial I Airplane Group

0 t t t t t t t t t t t 1
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Date of Aircraft Introduct ion

FIGURE 3. AIRCRAFT WINGSPAN TRENDS

Other desig characteristics of future MLthat can be predicted basex historicaltrendsarethe
fuselag lengh, tail heidnt, and landinggear wheelbaseThese three elements, general, are
very closey related to each dier. The whedbase of he arcraft is typicaly a functon of the
fuselag lengh; the longer the fuselag the longr the required wheelbaskikewise, as the sz
of theaircraft increases, the haght of the aircraft increases. Figures 4 and 5 illustrde the current
trendsin aircraftlengh, height, and wheelbase dimensions for aircraft introduced over the past
30 years. Future derivatives of NA are also epected tocontinueto grow in size andmay be
expected to have fuseladenghs upwards of 280 to 300 feefAs a result, theyan also be
expected to have wheelbase values upwards of 140 téegb@ndtail heightsover80 feet. The

projected fuselaglengh, tail heidit, and wheelbase dimensions for futueaagation NIA are
depicted in figires 4 and 5.
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AIRPORT DESGN RATIONALE

Current FAA airport desig standards provide referenard guidancefor airport designersand
forecastrs relating to constuction and configuraion of al runways, @xiways, aprons, and
terminals. The desig of these items is based primarly the sig, approactspeedandnumber
of aircraft the airport is expeced to serve. The FAA essblished he Airport Reference ©de
(ARC) systemto aid desigers in properlydeterminingthe siz of the runway taxiway, or
terminal that is needed at an airpovisory Circular AC 150/5300-13Airport Desiq, defines
ARC as*“a coding systemusedto relate airport desigcriteria to the operational and pigal
characeristics of theairplanesintended b operag atthe arport” The gometry of al surfaces at
anairportis desighedspecificallyfor the largpst aircraft or gpup of aircraft that will be operating
a thearport. This assure thd dl aircraft will be provided with the prope obsta&le clearance
and separabn requiements whie maneuverng on the arport's paved surfaces.

The deerminaion of he ARC for an aiport is based oriwo element. the approachcaegory
andthe design group of the largestaircraft which the airport is desigd to accommodateAn
aircraft’'s approachcate@ry is determinedby the aircraft's approach speed, or 1.3 times the
aircraft’'s stall speed in a landingpnfiguration. The airplane desiggroup is basedon the
aircraft’'s wingspan. These classificatiorsredefinedin table1l. An airport’'sARC includesboth

a letter and a numberfor the critical aircraft approach catery and the airplane desigyroup,
respedively. For exanple, an aiport desgned b handé an aicraft with an approach speed of
156 (1.3 x120 knot stall speed) knots and a vapgnof 160 feet would be desighatedby an
ARC of D-IV.

TABLE 1. AIRPORT REFERENCE CODE (ARC) DETERNMATION

Aircraft
Approach Aircraft Approach geed
Caegory (stall speed A..3 in knots)
A 0to 90
B 91 to 120
C 121 to 140
D 141 to 165
E 166 or more
Airplane
Desin Aircraft Wingspan
Group in Feet(Meters)
I 0 up to but not including9 (15)
[l 49 (15) up to but not includingd (24)
11 79 (24) up to but not including18 (36)
Y 118 (36) up to but not includint71 (52)
V 171 (52) up to but not includirgl4 (65)
VI 214 (65) up to 262 (80)




The new large arcraft’s physical and opeationd characteristics will therefore dictate the design
of future arports and ther facilities. As the characteristics of the aircraft increase, an airport’s
ARC may haveto be increasedto the nex higher level. By applyng the dimensions and
operatonal characgristics of he new érge arcraft to the FAA arport reference codshownin
table 1, we can detmine the ARC for NLA. Stall speed dat for most of the NLA are not
available at this time and will remain unknown until final wind turtesetsare completed. For
the purposeof this rgort, an sssumption is made tha the arcraft will have a typical approah
speed of appramately 150 knots. Table 2 shows these MLdesigh group identifications.Note
tha dl of the NLA, despitethdr large size fal within the existing categories.

TABLE 2. NLA ARC DETERMINATION

Wingspan Aircraft Airport
In Feet Approach Airplane Desig Group Reference
NLA (Meters) Categpry | Group M | Group V| Group VI | Code (ARC)
B747-400 213 (65) D X D-V
B747-500X 251 (77) D X D-VI
B747-600X 251 (77) D X D-VI
B777-200B 200 (61) D X D-V
B777-300 200 (61) D X D-V
B HSCT 155 (47) D X D-IV
MD-XX 212 (65) D X D-VI
MD HSCT 128 (39) D X D-IV
A3XX-100 259 (79) D X D-VI
A3XX-200 259 (79) D X D-VI

IMPACT ON AIRPORT DESGN

The FAA’s currentairport desig standards provideuglance to airport operators for the desig
operation, maintenance, andpaxsion of airportsPreliminaryresearch into the affects of WL
on airport desig has shown that the introduction of Allwill significantly affect nearlyevery
U.S. airport intendingo accept themin order to better understand tiagiitudeof this impact,
it is best to discuss individual airport characteristicBhe following sectionof this report
identfies eement of airport plannng and degin that are Ikely to be affeced by the NLA.
Speificaly, it includes both airside and Iandsideissue. It aso identifies the existing FAA
airport standards and recommended practices whichretpyrerevisionsand/or provision of
supplemental information.

AIRSDE IMPACT—GEOMETRICAL DESGN OF RUNWAYS AND TAXIWAYS.

As previously stated,the FAA has developed a comprehensivesteyn to classifyairport
dimensionalrequirementsby the siz of the most demandingircraft or goup of aircraft
intending to opeate at the airport. Based on this sgtem, it has been deermined tha NLA will

generally fall into design group VI and will require the appropriate clearanegs dimensional
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standardgor this group. Airportsthat are egectingto serve these aircraft will attempt togpaxd
and upgadetheir facilities to meet the desigcriteria of desig group VI. However, at many
airports, it will not bepossibleto fully achieve many of therequired design criteria. Indeed, it
would appeathatNLA requiringdesign groupVI facilities maybe operatindgor manyyears in a
system built to desiggoup V standards.

Design standarddor all geometricalairportdesia criteria are included in AC 150/5300-18
covers runwaynd taxway design standards for all sezircraft, even akrgeasNLA. TheFAA
Airport Design Progam discussed in appendld of AC 150/5300-13 was used to produce the
Airport Design Airplane and Airport Data sheets contained in appendiof this report. By
referencinghese reports, it can be shown that thistayg desigh groups do in facakccommodate
NLA. Thus,theintroductionof the NLA does not relyon revised desigstandards but mainyn
thearport’s aility to expand its failities to met the gppropride design standards. This section

of the report will explain these design standads and identify critical areas tha may need to be
addressed bgirports in preparingpr the arrival of the NA.

There are, of course, semlesgn stndards hat do not adequadly anicipake the increased
requirements of NLA, and the extent to whid they will have to be changed will have to be
addressed also.

RUNWAY DESIGN. This section addresses current standards for the various eleafients
runway design, which include leridp, width, shoulders, blast pads, astdpway that might be
affectedby theintroductionof NLA. AC 150/5300-13 contains information for determinthg
sizes and charaetigtics of hese runwaylesgn eement.

RunwayLength. Airports expectingto accommodate NA will requirespecificplanning
data to deermine wheher currentrunway lengths are sufftientto acconmodae NLA. NLA,
with thar high-lift generating wing designs, will have runway length requirements equd to, or
less than todag B747-400 (see table 3Yherefore, an airport that can currerdgcommodatea
B747-400 should not require aeytensions or modifications to the lghgf their runwas.

TABLE 3. NLA RUNWAY LENGTH REQUREMENTS

RunwayLength Required

NLA In Feet(Meters)
B747-400 11,000 (3,353)
B747-500X <11,000 £3,353)
B747-600X <11,000 £3,353)
B777-200B 10,500 (3,200)
B777-300 <11,000 £3,353)
B HSCT 11,000 (3,353)
MD-XX 9,800 (2,987)
MD HSCT 10,800 (3,292)
A3XX-100 11,000 (3,353)
A3XX-200 11,000 (3,353)
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AC 150/5325-4A,Runway Length Requirements for AirporDesign, providesdesig
standads and guiddines for determining recommended runwg lengths for avil airports. As
staed in the AC, the recommended length for theprimary runway is ddéermined by consideing
either (1) a family of arplanes having similar peformance chaacteristics or (2) aspeific
airplane having the longest runway requirement. To support the latter scenario, the AC will
require several changes to indude the flight characteristics of NLA. The mgority of these
changes will bein theform of arcraft data sheets alded to gopendices 2 and 3 of theAC. Infact,
aircraft datasheetsfor all othernon-NLA introduced after 1991 should be added to btimg
documentup to date. Scenario (1), which states that the runierygh is based on argup of
aircraft having similar peformance characteristics, is usel to m&e general approximations for
the lengh of a runwayfor a goup of airplanes with a marum certificated takeoff welg of
morethan60,000pounds. Figure 6, from AC 150/5325-4A, illustrates this concepishpwing
the relationshiptha exists between runway length and length of hail. Note tha the maximum
haul distanceshownon the diagam is 7,000 statute miles, whereas the routeneets for some
NLA are estimated to be 8,500 nautical miles (9,781 statute miles) with future derivatives of the
NLA flying evenlonger segnent. The fornula useda defne he curvesn the chart(provided
in figure 6) producesa recommended runwagngh of 10,546 feet. This chart will require
modifications to include longer route segnents being served byNLA. With new, hidner
efficiency wing and enginedesign, NLA will most likely fly significantly farther and require less
runwaythan their older counterparts.
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FIGURE 6. NLA RUNWAY LENGTH REQUREMENTS
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Runway Width. The width of manyprimary runways becomes aoncernwith the
introduction of the NIA. Airports planningto accommodateNLA, but not currently having
design group V or Vlcapability maybe required to widen their runwayo meetthe appropriate
desigq grouprequirementsecommendeth FAA AC 150/5300-13.Chapter 3 of AC 150/5300-
13 presents runwawidth standards addressimgerations conducted durinmgducedvisibility
and includes a table that contains the data for determiinéngidth of runwag for desig groups
| throuch VI in approach categies C and D.AC 150/5300-13 also indicates that runweigth
requirements for aircraft desigyroups V, V, and Vlare 150,150, and 200 feet, respectively
The wingips of proposed NA such as the Airbus A3XX, with its wisganof 259 feet, will
extend approxmately 30 feetover each edgof the widestrecommended runway Figure 7
illustrates the relationship of the proposed AirtABXX-100 with the currentrecommended
runwaywidths for desig group NV, V, and Vlairports. Requiredrunwaywidths, as calculated
by current FAA standards, for all NA can be found on thappropriatesheetsn appendixA of
this regport.

N
o

Qe
¥y _

FAA Design Group IV and V Runwz FAA Design Group VI Runway

FIGURE 7. RUNWAY WIDTH VERSUS NEW IARGE AIRCRAFT

The current requirements for runwa widths gpear to present no immeliate problem for
NLA so longas airports have the appropriate widths for the applicablerdgsigp. Additional
research may be required to deermine if any additiond sdety margins are required for NLA
opeaations. It is assume tha most NLA will be equippeal with stde-of-the-art devices sut &
automaic landing and rollout, dminating significant deviation from the centerline of the
runway. In cases wheae it is likely tha NLA will deviate from the centerline, it may be
appropriate to recommend anpaxsion of runwaywidth sufficient to safeljnandle the largy
main gear width of the NA.

Airports that currenthjhave D-V status or lower will undoubtedlye requiredto expand
their runwayg to facilitate the NA that are consideredesiqh group D-V and D-VI aircraft.
Airports tha currently meet D-VI staus will not require any runway width modifications, unles,
for other reasons, is it determined otherwise.

In situatons where runway widenng is prohbited because ofnadequat space for
expansion, it maye possible that desiggroup VI aircraft could bgermittedto operateon 150-
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foot-wide runwag. This, of course, depends helgvon the accuracyof the aubmatic landing
and rollout sgtem assumed to be used onAL

Runway Shoulders. Runway shoulders, as defined in AC 150/5300-13, provide
resistanceo blasterosion,accommodat¢he passagof maintenance and emergy equipment,
or the occasionalpassag of an airplane veeringrom the runway Current shoulder width
requirementare25, 35, and40 feetfor design groups V, V, and VI respectively(AC 150/5300-
13). For desig groups V and V] a stabilizd or paved shoulder surface ipitally required.

Chapter 8 of the AC provides additional informatmmthe effectsand treatmentof jet
blast. It also contains figres with jet blast velocityersus distancelots for representative
airplanes. The velocity distance curve for a dging 747 contains anote warning that at
maxmum values,the velocity of the jet blast magxend 25 feet beynd the wingtip and to a
height of 30 feet abovergund level (AC 150/5300-13)It is quite possiblethat with higher
thrustengnes,asare being plannedfor NLA, these valles coull increase gnificanty. In fact,
on NLA with wing mounted enigies, maknum jet blast velocitiesould extend up to 20 feet
beyond the runwayshoulders, as is shown in dige 8. The hidher thrust, in addition to the
extended enigne location, could cause serious soil erogiorexisting runways or presenta
danger to objects around thenThe location of airport sitg, lights, and other visualids may
alsobe affecied by this problem Dataon the effect of jet blastby NLA are notavalable atthis
time but should be studied as soon as availablelt may be necessaryo increase the
recommended widths of runwafoulders to minimize jet blast danedgpbm NLA operations.

Affected Jet Blast Area
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FIGURE 8. PROECTION OF AFFECTED NIA JET BLAST AREA
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Runway shouldersare also requiredto support an occasional passagf an aircraft
veeringfrom the runway As with most airport surfaces, this ameastbe designedto support
the weight of the largest arcraft for which the arport is dsigned. NLA, someweighing in
excess of 1 million pounds, mashalleng currentrunwayshoulderpavementtandardsf they
have not alreadyeen desiged to support such heaWyads. Strengh standardsor runway
shoulders will need to be further investigd.

Blast Pads Runwayblast pads are provided to prevent blast erosion dabegndthe
endsof therunway AC 150/5300-13 addresses the recommended masagndards for runway
blastpads. Aircraft producethelargestamounts of erige blast duringhe application of takeoff
power. This jet blast travels beyd the threshold of theinwayat speedghatcanbein excess
of 300 mph, dependingn the aircraft.Without a propeblastpadinstallation,severedamag@ to
the gound, other aircraft, vehicles, or aalgject behind thaircraftmayoccur. Rocks,dirt, and
other debris can be launched into the air like missiles, damyagnything in their path. To
reduce the possibility of damage, this aea is normdly paved with mnaete or esphdt. Table 4
contains desig criteria for blast pad installations at desgyoup D-V, D-V, andD-VI airports
(AC 150/5300-13).

TABLE 4. RUNWAY BLAST PAD DESIGN STANDARDS

Airplane Desig Group v Vv VI
Runwayblast pad lenty 200 ft (60 m) 220 ft (66 m) 280 ft (84 m)
Runwayblast pad width 500 ft (150 m) 500 ft (150 m) 500 ft (150 m)

The Boeing747-400 is currentlpowered byfour wingmounted jet engesthatproduce
approxmately 58,000 pounds of thrust each, dependinghe model oftheengnes. The Boeing
747-500 and 600 are also beidgsigned withfour engnesbut will have substantiallyhigher
thrustat 75,000poundseach. Both Boeingand Airbus are consideriripe use of eriges that
produce in egess of 90,000 pounds of thrustin comparison, NA will be producing
significantly larger amounts of jet blast.Current desig standards for runwallast padsas
presented in teble 4, will need to betested to veify thdr ability to propely contan NLA jet
blast. It maybe appropriate to @and both the leriy and width requirementsf currentblast
pad speifications to minimizeblast erosion byNLA.

Runway Stopwag. A runway stopwayis an area bend the takeoff runwayend,
cenered on the extendedrunway centerline, and mtended b decetrat an aiplane durng an
aborted takeoff (AC 150/5300-13topwaydesig, with the exeptionof strengh, shouldnot
be directlyaffected bythe introduction of NRA. Airports with stopwayg, however,that are
currentlyutilizing the declared distance concept to accommodate &rgraft like theB747-400
may need to veify tha theweight bearing capacity of the stopwa is suffident for NLA. If it is
not strongenoudy, it will need to be strenigened or esludedfrom the takeoffdistanceavailable
calculations for NLA.
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TAXIWAY DESIGN. This sectionpresents current standards for various elements of/dstx
desig to includewidth, shoulders, and turns that midgpe affected byhe introduction of NA.
Taxiway design standardsas recommended lifie FAA, are included in chapter 4 and appendix
9 of AC 150/5300-13.

The current desig standards for airport taways could be one of the most crucial airport dasig
featuresthat will be affected bythe introduction of NA. Preliminary research into the
compdibility of NLA and «isting taxiway neworks ha shown thaon many taxiway routes,
NLA will not be able to operate without their wifgs intrudinginto the safetyreasof adjacent
taxiways, runways, or terminal areas. At many airports, areas Hat can be used foratiway
widenng or rebcaion do notexist, prevening the airports from easly accommodaing NLA.
Solutionsto this problen might indude the restricting or limiting NLA ope&ations to @rtain
periods of low traffic therebyreducng the chance of wilating safey areas of dter arcraft or
limiting NLA opeation to certain routes on thearport thd provide adequae clearance. This
approachmay only be a temporaryfix. If manufacturers continue on their present production
course there will be moreand more NLA opeating in the next few years. Pamanent solutions
to problems assocated with NLA opeations ned to beidentified bdore they are introdued into
servce.

Taxiway Width. AC 150/5300-13 identifies taway dimensional data appropriate for
airports servingall design groups of aircraft. They can be desitged to accommodate aogip of
aircraft or only a singe most denanding aircraft. If it is ddermined tha multiple aircraft of the
samehigher desig group will be consistentlyoperatingat the airport, the desigstandards in
table 4-1 of the AC will apply (pat of which is shown atable 5). In othe cases whee thee is
only one aircraft type of a hicher desig group operatingat the airport, the taways can be
desigued to fit that aircraft as discussed in appe®dof the AC.

Until now, the B747-400 has been the lagy aircraftthat airports have expandedto
accommodate.NLA, which are much la®y, will present a requirement for higr values of
taxiway separatiorandtaxiway clearancestandards.Many airports simplydo not have the room
to gow and maynot be able to host MLwithout special site specific operational measures.

The requiredwidth of taxiways for the three largr aircraft desig groups, as shown in
table4-1 of the AC, appearin table5 of this report. Taxiway width, as specified in the AC, is
designed to be wide enobigto provide adequate clearance betweerothsideedg of the main
landing gear and hie edg of the txiway pavenent. The clearancebetweenthe outside edge of
the man gear and thepavement edge is cled thetaxiway edge sdety magin. Taxiway edge
sdety margin daais also providel in teble 5. Normd deviations from thetaxiway centerline at
speeds up to 20 mph are also taken into account when deterthiegegtaxvay width values.

TABLE 5. TAXIWAY DESIGN REQUREMENTS

Airplane Desig Group \Y V VI
Taxiway width 75t (23 m) | 75ft (23 m)| 100 ft (30 m)
Taxiway edge safetymargn 15ft(4.5m)| 15ft (4.5 m)| 20 ft (6 m)
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Theminimal requiredtaxiway width for agiven aircraft can be found @ddingtwice the
taxiway edge sdety margin to thewidth of thearcraft's main landing gear (at the outsideedge).
NLA listed in this report do not present atiyectproblemswith the FAA taxiway desiq criteria
itself but will requiremanyairportsto expand their taivay surfaces to meet the criteria for the
next higher desig group.

Taxiway Shoulders. Taxiway shoulders, like runwayshoulders, provide protection
acpinst jet blast erosion and eng ingstion problems. Many of todays larger aircraft,
including NLA, have wingmounted enigies that overhanipe edg of the paved taway. These
engnes, with their hif thrust output, are vergusceptible t@lamag or to causingdamag to
otheraircraftin the area. Taxiway shoulder widths, as recommended in AC 150/5300-13, are
typically 25, 35, or 40 feet for desiggroups V, V, and VI respectively Desig groups V and
VI require stabilied or paved surfaces on theitaay shoulders.

Figure 9 depicts a lagy NLA (A3XX-100) on a standard desigroup VItaxiway. Note
the locations of the emges in relation to the taxay shoulder. The outboardengne is
approxmately 27 feet beyond the taxiway edg or 13 feet from the outer ee@f the taxway
shoulder. Jet blast produced bthe outboard enges will most likelyextend bepnd the limits of
the recommended taxay shoulders, possiblgausingdamag to airportlights, signs, and other
surroundingequipment. Requirements for wider taxay shoulders maype needed to prevent
any damege to the arcraft itself, the arport surfaceor otheraircraft Solutionsmight includea
requrement for NLA to shutdown teir outooard engnes whie taxiing on te arport surface.

,4—,,' FAA Design Group \ Tamwaye,__,,I
O an Design Group VI Shoulder™

FIGURE 9. NLA ON TYPICAL DESGN GROUPVI TAXIWAY

Taxiway Turns. With significantly increased wheelbase dimensions, NLA will be
challenged with negptiating existing taxiway turns and curves. AC 150/5300-13 provides
guidanceto determine the required dimensions fonwaay turns and also includes formulas for
designing custom taiway fillets for these turns. A mgor factor in de¢ermining required taxiway
turn radii is the tge of centerline trackinghethod beingisedby the aircraft while negptiating
the taxway turns. The method enerally preferred byindustryis calledcockpit over centerline,
where the pilot a@tempts to ster the arcraft sud tha the cockpit remans centered over the
centerlineof thetaxiway. Usingthis method, the rear of the aircraft will track to the inside of the
turn. This normallyrequires a fillet on the inside of the curve to prowsdeportfor the main
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gearasit makesthe turn. The second method is called juxgntal oversteeringvhere the pilot
overshootghetaxiway centerlineto allow roomfor the trailingmain gear to make the turnThis
methodusuallyrequires the addition of a fillet on the outside of the curve to provide support for
the nose gar astimakestheturn. Judgmnental overseerng, comparedto cockpt overcengerline,
maxmizesthe useof existing pavement and minimizes the amount of pavement fillet that will
needto be addedto accommodatehe aircraft. Airports in concert with carriers will need to
assess their current iaay systems to determine which of the two methods will be required for
NLA on their taxways.

Ceatain NLA, sud astheHSCT arcraft, will have significant problans negotiating many
taxiway turns because of its 118-foot wheelba3te HSCT, althoudp it is considered a desig
group NV aircraft, will most likelybe unable tananeuveron turnsthat are desighed for other
aircraft in its goup like the B57. It maybe appropriate fothe FAA to requiredesign group V
or VI taxiway standardgor the HSCT because of its inabilitg maneuver on desiggroup M
taxiways.

AC 150/5300-13,chapter 4, providesuidance to determine ifigen taxway fillet
desigqs provide standard taxay edge safetymargns for variouswheelbase/undercarriagvidth
combinations. It further states that custom desg pavement fillets are necessaryen the
undercarriag dimensiondall outsideof the standard taway edg safetymargns presented in
thegivenfigures(seetable5). The AC also provides a relativetpmplexseries of equations to
determine the required austom fille design for the given arcraft. A compute progam, &
described in appendikl of the AC, is also available to solve these equations.

Figure 10 depicts the charivgn in the AC fordesign group V and VI aircraft using
judgmentd ovestering. This dat is use to deermine whether the current recommended
taxiway turn dimensions will provideadequéae taxiway edge sdety margins for an arcraft with a
given undercarriag configuration. CurrentNLA desigqis, when applied to theaphs in figire
10, do not fall within the dimensions shown on thepdps.

Airports expecting to seve NLA will need to veify tha currently existing taxiway turns

have sufficient fillet pavement and ae of the prope radii, or they may be forced to restrict the
movenent of the NLA by ushg runways or oher large paved surfaces faaiing purposes.
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FIGURE 10. DETERMINATION OF TAXIWAY EDGE SAFETY MARGIN DURING
JUDGMENTAL OVERSTEERING

TAXIWAY SEPARATION STANDARDS. Most airports that plan on accommodatMigA are
large hub airportsthat havea complextaxiway system that provides direct routing runwag,
terminals,aprons,etc. It is most important that the introduction of Nldoes not disturb the
progammed flow of current traffic patterns.

As previously mentioned, many of today’s arports hae built as many taxiways and gronsas
possiblein the limited amountof space theyave available.Simple taxway relocation projects
to provide propertaxiway separatiordistancegsor NLA may be virtuallyimpossible due to lack
of avalable space.During NLA operatons, aiports may have b restict movemnent of NLA to
specfic taxiway routings or to requre oher raffic to keep ckar of he area whe the NLA taxi to
their destination. Either solution will present increased traffic ceatjon and problems for air
traffic control (ATO.

Current FAA taxiway separation and clearance standards are provided in AC 150/5300-13,
chapter 2 and append¥ Specifications for taxvayrunway, taxwaytaxiway, taxiway/taxlane,
taxilane/taxlane, taxwayobject, and talane/object separation are provided in theg®
sectionsof the AC. The FAA’s Airport Design Progam, as discussed in appendik of AC
150/5300-13, is veryseful for determiningeparatiorfor individual aircraft or design group.

Data sheetsproducedby this computer pragm are included in appendi&k of this report.
Separaton sandards for each ofi¢ NLA discussedn this reporthave beemcluded.

It has been ddermined tha al NLA fall within FAA’s existing arcraft approah category and
design group sywtem. Because all airport separation standards for boilwggg and runwag are
basal on this sgtem, required searation distances for NLA will be no different than thoseof
other aircraft in the same desigroup. Table 6 shows the required separatstandardsor
various elements aseacted from AC 150/5300-13.
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TABLE 6. RUNWAY AND TAXI WAY SEPARATION STANDARDS FOR ARPROACH
CATEGORY C AND D ARCRAFT

Airplane Desig Group

ltem IV | V VI
Runwaycentrline b:
Taxiway centerline 400 ft (120 m) | 400 ft* (120 m) | 600 ft (180 m)

Taxiway centeline to:
Parallel taxway centerline | 215ft (65.5m) | 267 ft (81 m) | 324 ft (99 m)
Fixed or movable object 129.5 ft (39.5 m)| 160 ft (48.5 m)| 193 ft (59 m)

Taxilane centerline to:
Parallel taane centerline 198 ft (60 m) 245 ft (74.5 m)| 298 ft (91 m)
Fixed of movable object 1125f (34 m) | 138ft(42m) | 167 ft (51 m)

*Separation distanceis 400 ft for airports bdow a field elevation of 1,345 f, 450 t for airports beween 1,345 and 6,560t,fand 500 ff for
airports above an éevation o 6,560 f.

Chapter 2 of AC 150/5300-13, titled Airport Geometigontains specific @dance for
deermining the phical placenent of paralel runways, @xiways, and taxilanesin several
different scenariosNLA dimensional data, when applied to the various formatabequations
in this chapter, appear to present no immediate problems faraigrunway separationso long
as the airport meets the requirements of the appropriatendgsigp.

Airports that do not, or cannot, meet the required degigup criteria will impose operation
restrictions to permit the opeation of designated NLA while not mesting current design
stendads. In this paticular area of arport design, however, it appears tha NLA will not be
compatible with the runwagnd taxway separation standardsr lower design groups. For
example, figire 11 depicts adeing747-600 on desiggroup V and Vliparalleltaxiways while
anaircraftof equal sie is operatingon the runway The B747-600, when placed on the dasig
group V taxway with 400 feet runwayaxiway separationinterceptshe inner-transitionabbject
free zone (OFZ) specified in AC/5300-13. The A3XX-100 and 200, as a furtherasmple,
producethe samesituation. The operation of NIA belongng to desig group VI on airports with
design goup V capability as demonstrated in thisarple, will result in operational restrictions.
This mayprevent manirports from acceptinLA if operational waivers cannot be justified.

In summay, NLA are compdible with the FAA’'s currently recommended design standads for
design group VI criteria runwayand taxway separations since théyavenot exceededhe upper
limits of the desig group criteria.

TheFAA’s current desig standards for taway/'taxiway and taxway'taxilane separation maye
one areathat could be revised to allow airports to accommodaté Niithout requiring
significant modifications to &isting taxiway strudures. Paallel taxiway separation is currently
determinedoy the formula 1.2 timesthe wingspan of the most demandiagcraft, plus 10 feet.
NLA designs such as the A3XX, with a wiggan of 259 feet, would require aita&y centerline
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FIGURE 11. DEPICTION OF NLA ON DESIGN GROUP V AND VIPARALLEL TAXIWAY

to centerline separation of 320.8 fedthis providesa wingtip separatiorof 61.8 feet between
the wingtips of two A3XX aircraft when both are on parallel tamys. The formula does
become more relevant when goplied to deéermining the searation standads of two smdler
aircraft with shorer wingspans. For exanple: a snall corporag jet with a wingspanof 42 feet
would have 18 feet of sgpaation from wingip to thewingtip of anothe similar aircraft. The
conmputed separabn distance ncreases draaicaly as he arcraft gets larger in size. Separaton
of this magiitude may not be required between parallel tavxays/taxilanes involvingNLA, as it
is most likdy tha they will be taxiing a slowe speds than smdler arcraft, thus pemitting the
aircraft to maneuverat closerdistances. Technologcal developments such asognd looking
canerasand dobal postioning systens may also contibute t greaer accuracyin taxiing
operations.

Another areaof separabn criteria that could be nodified b acconmodat NLA is taxilane and
taxilane/object separationCurrent FAA design standards for tabane separation are includéed

AC 15/5300-13, chapter 4 and appenélixTaxilane centerline to object separation dimensions,
asshownin table 5, are equal to 0.60 times the vgjpgn of the most demandiagcraft plus 10
feet. A taxilane object free area, which is to beclear of objects & dl times during arcraft
operation, is twice the tdane to object separation for a degaxlane or 2.3 times the wilsgan

of the mostdemandingaircraft plus 30 feet for dual talanes. Figures 12 and 13 depict a KL
positioned ora currentlyrecommendedinge anddualtaxilane. By referencinghe formulasfor
determiningthe requiredwidth of the taxlane for an Airbus A3XX, the recommended width of
the sinde taxlane object free area shown inudrg 12 would be 330.8 feet.
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FIGURE 13.NLA ON DUAL TAXILANE

TAXIWAY HOLDING BAYS AND BYPASS TAXIWAYS. Air traffic control, during periods
of high activity, sometimes utiliz holdingbays and/or bypass takvays to accommodate aircraft
tha are notready to takeoff or are awaiting clearance instrudions. By positioningthe aircraft out
of the main flow of traffic, other aircraft are able to continue onto the rumuthgut any delay
This is most bedficial in aeas whee traffic bottlenecks and mngestion are very common.

FAA airport design standards state that holdibgys and byasstaxiways arerequiredto possess
similar standard taway edg safety margns, separationand clearancestandardsas parallel
taxiways. Airports tha have holdingbays or bypass taiways will need to expand then to meet
the appropriate clearance and separation requirements Af NChis, of course, maye
challengng because of the limited amount of available space fpamsion. At somelocations,
in fact, it could beimpossible Theuseof holdingbays and bypasstaxiways will not be essantia
to theopeation of NLA but will relieve the traffic congestion tha is expected to occur with the
introduction of NILA.

RUNWAY AND TAXIWAY BRIDGES. Current standards for runwand taxway bridge
desigqn appear in chapter 7 of AC 150/5300-13ke runways andtaxiways, bridges arerequired
to be of appropriate dimensions based on the@iaracteristics of the laggt aircraft egected
to usethem. The wingspan of the largr NLA should not present arproblems for current brigyg
desigqn standards, assumirthe bridgs were desiged to meethe properwidth requirements
specified in the AC.For example, a desiggroup D-VI NLA would requirea bridge that meets
the same clearance and width requirements as andgseigp D-VItaxiway. The weidnt of NLA,
however, mayause other problem#C 150/5300-13 states the followimngreferenceo airport
bridge desig:

“‘Runway and taxway bridges must supportboth static and dynamic loads
imposed bythe heaust airplane eyeckd to use the structures. Airport
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authorities should evaluate the potential need to accommodate haigpianes
andconstuctanyrunwayor taxiway bridge accordngly. Overdegjn is preferabé
to the cost and opeationd pendties of relacing or streagthening an
underdesiged structure at a later datAirplanes weifping up to 873,000 pounds
are in use todayAirplanes weiging 1,000,000 pounds anore may exist by the
turn of thecentury.”

NLA, in their current configrations, will weidn between850,000and 1.2 million poundsat
MTOW. If airports do not have bridg capableof supportingthesehigh MTOWSs, they will
have to undertake the gansive, time consumirgrengheningmentioned aboveln addition to
the requirement for higer weidnt capacity the ACrequiresproperblastprotectionfor vehicles
or personnel crossingnder the bridg and sufficient width for the maneuvering rescueand
firefighting equipment. The large wingspan and the location of outboard evegof NLA will
make this difficult and ma require additiond modifications toexisting bridges that do not meet
these requirementd-AA design standards will requirenodificationto reflectadvancednethods
for designing bridges capable of handlingLA.

RUNWAY AND TAXIWAY CULVERTS Culvert desig, as discussemh AC 150/5320-5B
Airport Drainage, are structuresdesiqiedto allow water to pass under a runwagxdiway, or
roadway Thoudh theyare not a major element of airport desig is most important that their
desigq be capableof handlingthe weidnt of NLA. AC 150/5320-5Bprovides information on the
requred dephis and cameters of he culert systemfor given overying pavenent surfaces.The
AC contains basic parameters for culvert desay aircraft weidpts up to 1.5million poundson
traditional stye landinggear configirations such as the double tandem found &747. NLA
are predicted to welig around 1.2 million pounds amidll featurecomplexgeardesigs with
triplee and quaddandem gear post. The wheelloadng factors assoeted wth thesegear
configuraions will have to be evaluaed to deermine whether the individud wheel loading
values will present anjuture problems for culvert desig FAA design standards shoulde
revisedto include provisions for constructingulverts capable of handlingLA landing gear
loads. Airports with culvert installations that arepected to support NA will needto revisit
theweight limitations of theér culvert designs and strengthen or renforce them as required.

AIRSDE IMPACT—AIRPORT PAVEMENT DESIGN.

An esseantial element of drport design tha will be critical in deermining an arport’s aility to
hostNLA is the strength of the airport’s parement. With thdar massiveopeating weights, NLA

will be substantiallyheavier than today wide-bodyaircraft and mayequire stroner, thicker
pavements. Boeings recent introduction of the B777 presented several problems in current
airport pavement desigand led to the development ofladicatedAC thataddressepavements
desiqned specificallyfor the Br77-200; AC 150/5320-16Airport Pavement Desiyfor the
Boeing777 Airplane It was determined that esting desigh methodologes, as described in AC
150/5320-6D Airport Pavement Desigand Evaluationdid not addresshe aircraft’s unusual
landing gear desig. The methodoloigs for desiging the B/77 can be usedto desigh NLA
pavementsas well; however, strongr pavements mg berequired. It is vay likely that NLA will
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present the same problem and meguire new AC’s dedicated thscussingspecificpavement
despn requred b acconmodat them

Airport pavementesiq issuesarebeyond the scope of this repor@s aircraft weidpts continue

to grow, along with increases in the complexity of gear layout, the FAA must ontinue to
research and develop new and improved methods of pavement.dbsithe verynear future,
the FAA in cooperatiorwith the aviation industrywill complete a state-of-the-art pavement test
machine a the FAA William J Hudhes Technical Center at Atlantic City Internaiond Airport,

NJ. This facility will be usedto refine and etend the new desigmethodologes. This test
machinewill simulate years of arcraft traffic in amatter of afew months.

The arcraft data shees in appendi A of this reportinclude dagams of each NIA’'s prospedtve
landing geardesign andthe associatedveights that theycan be egected to supportTo better
understand the magude of the pavement desigssue, consider thealuespresentedn table?7.
Thesevalueswereextraced fromthe arcraft dat shees in appendi A. Note thatthe nunber of
tires and gar posts on the M, in comparison to the B}7-400, are supportingignificantly
more weght than hose of ypical smaller transportaircraft Because oftis, theindividualwheel
loadingthatis producedby eachtire will be substantiallyhigher. It is this factor that presents
several problems for current airport pavement design standads. The FAA will need to furthe
investigate this issue

TABLE 7. NEW LARGE AIRCRAFT GEAR CONHGURATION

Maximum T&eoff Number of | Number of| Number of
Weight in Pounds Tireson | Main Gear Tires on
NLA (Kilograms) Nose Gear Posts Main Gear
B747-400 875,000 (396,893) 2 4 16
B747-500X 1,200,000 (544,311) 4 4 20
B747-600X 1,200,000 (544,311) 4 4 20
B777-200B 632,500 (286,897) 2 2 12
B777-300 660,000 (299,370) 2 2 12
B HSCT 644,100 (292,158) 2 2 16
MD-XX 802,000 (363,781) 2 3 16
MD HSCT 753,000 (341,555) 2 3 18
A3XX-100 1,124,357 (509,999) 2 4 24
A3XX-200 1,212,542 (549,999) 2 4 24

AIRSIDE IMPACT—SAFETY BSUES

An airport’s ability to quikly and dfectively confront an emergency situdion is avery important
safetyissue that will require sigficant research with thatroductionof NLA. FAA desim
standards for airport emergcy plans can be found in two sourcdsderalAviation Regulations
(FARs) and Advisory Circulars. These documents contain information anddglines for
airports to follow in developingmaintaining and providingsufficient protectionin the eventof
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an arrport disate. With the dramatic increase in arcraft size it is most likdy tha the FAA’s
design standads for vaious s#ety issue will require revisions. This setion of thereport will
attempt to identify areas tha may need to beinvestigated.

FIRE PROTECTON AND EQUIPMENT. The introduction of NKA will present new
challengs to current aircraft rescue and firbtigg (ARFF) equipmentand practices. In
determining the size and @pability of the resaue and firefighting equipment required at an
airport, thesizeand physical characteristics of theNLA will play an importat role The aircraft
will be larger, hidher off the gound, and in some cases, invoieltiple levelsof occupancy In
fact, they may posses may chaacteristics vay similar to thoseof a typical strudure fire.
Airport firefighters, who airrently do not hae the experience or equipment to bdtle sud fires,
will need to be equipped with lorigdders, booms with skin penetratitgvices, or othemnique
types of firefighting equipment to propely extinguish thefires. The FAA will need furthe
research on this subject to determine whether asaigcurrent desigstandards are required.

CurrentFAA standards for rescue and firdiiing equipment are included in bothARs and
Advisory Circulars. It is beynd the scope of this report to include standardsatieategulatory
in matter,butit is important that we understand how ARFequirements are develope#AR

Part 139, which covers relatory airport requirements, contains sevesattionsthat pertainto

ARFF requrements. Aircraft rescue and ffefighting indexes are, m accordance wh FAR Part

139.315,designatedby an index letter (i.e., A, B C, D, or E) that represents theesf the
largestaircraft the airport is preparedto handlein the event of a fire or rescue situatiolhe
ARFF index code ssued @ an aiport is based onhe length of the krgestair carrier aircraft
intendingto operate at the airport and frequen€typperation.Table 8 contains the aircraft lethg
groups that are used to determine the inalexheyappear in Part 139 of thé&Rs.

Part 139.315 further states that “if there are fivenore avera@ daily departureof air carrier
aircraft in a sinde index group, the longst indexgroup with an averag of 5 or more daily
departures is the indenequired for the airport.In addition, if there are less than five averag
daily departures of air carrier aircraft in a daghdexgroup servinghat airportthe next lower
index from the longst indexgroup with an air carrier aircraft in it is the indeequiredfor the
airport.”

TABLE 8. ARFF INDEX DETERMINATION

IndexCategory Largest Aircraft Length
A Under 90 feet (27 m)
B At least 90 feet (27 m) but less than 126 feet (38 m)
C At least 126 feet (38 m) but less than 159 feet (48 m)
D At least 159 feet (48 m) but less than 200 feet (61 m)
E At least 200 feet (61 m)
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All of the NLA discussel in this report fdl into a minimum lesel of Index Caegory E. This
means hat an ARFF Index Category D airport can presehy accommodat an NLA aslong as
theydo not schedule motbanfour daily NLA operations.NLA fuselag lenghsrang from the
Boeing777-200B the shortest at 206 feet, to the leagMcDonnell Doulgs HSCT at 334 feet.
Index Categry D, as currently recommended, magot be sufficient to provide adequate fire
protectionfor an HSCT, anda review is required. In fact, the HSCT should fall into the same
ARFF index cate@ry as a 200-foot or lorey aircraft. It is mostlikely that currentnew index
categories will have to becreated to providethe additiond protection tha is needed for NLA.

AC 150/5210-6C,Aircraft Fire and Rescue de€ilities and Eknguishing Agents provides
backgound information for determininthe amount of equipment amgent that is requiredto
properlysupport the appropriate indésvels. The amount of firefigting agentsthateachARFF
indexairportis required to provide is determined from calculating siz of a hyothetical fire
which, in turn, is based largely on fusdage length. Two dements of this @lculation ae the
theoretcal critical fire area(TCA) andthe pradtcal critical fire area (EA). The heoretcal fire
area,asdescribed in AC 150/5210-6C, was developed to determine thefsihe area around
the target aircraft that must be isolated from firélThis enables ARIF personnel to protect
passengrs asheyatempt to evacuat the arcraft Theoretcal critical fire areais deerminedby
the followingformula:

TCA =L x (100 + W), when he averagaircraftlength (L) is morethan65 feetandW is
the width of the aircraft fuselag (TCA = L x (40 + W) when Lis less han 65 fegt

A prectica critical fire area, which is dso diseissé in this AC, is asmdler area immediately
aroundthe aircraftfuselag that has been determined to be the most likelyontain passeergs
in a surwable crash. The praditcal critical fire areas 67% of the theoretcal critical fire area.
The Br47-400, for comparative purposes, has a practical critical fire area as follows:

TCA =231 x(100 + 21) (fuselaglengh = 231, fuselag width = 21)
TCA = 27,951
PCA =0.67 X27,951 = 18,727 sq. ft.

The McDonnell Doulas HSCT, byfollowing this formula, requires a practical critidake area
of:

TCA = 334 x(100 + 16) (fuselaglengh = 334, fuselag width = 16)
TCA =38,744
PCA = 0.67 X38,744 = 25,958 sq. ft.

Note the diference n the pradtcal critical fire areas forhese Wwo arcraft that are currenty
categorized in the sane ARFF index level. Sud dispaities can be further illustrated by
calculatingthe amountof water that would be needed to propertyer the practical critical fire
area for the HSCT, as described in AC 150/5210-6C.
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The quantityof water for distribution of aqueodsm forming foam (AFFF) from an ARFF
vehicle can be determined Byllowing additional formulas in AQ50/5210-6C.The amountof
water, in gllons, required for defeating fire on an HSCT is determined as follows:

HSCT Values:

25,958 Practical critical fire area
x 0.13 Solution Application Rate (ARB 92/min/ft
(3,374.54) Q1 x1 minute (quantityor initial application)
x 1.7 Percentagfactor for Q2 (for airportidexCate@ry E airports)
(5,736.71) Q2 (quantityto continue suppression)

Thus (3,374.54) + (5,736.71) = 9,111.28ans (total water quantijy

In conclusion, the HSCT dimensions indicate a requirement of appaitely 9,111 @llons of
water. CurrentARFF Index Cate@ry E requirements specifyat a minimum 6,000ajons, in
total, are transported on three firefiging vehicles. This is over 3,000 a@lons below what is
actudly needed for HSCT. Airports with Index Caegory D capability, which would be
permissible with less than five HSCT dadperations, would be even lowelhese eamples
indicate tha the design standads for determining ARFF indexes ma/ nead to be modified to
include an mdex Cate@ry F or G that would requir@dditional equipment,water, foam, and
other firefihting agents appropriate for a specific NL

Other areas of AC 150/5210-68ircraft Fire and Rescuedglilities and Eknguishing Agents
that may needto be revisedincludethe additional rescue equipment that is to be carried on the
airport fire trucks. Currently required equipment includes such items as sldtgmmers,
crowbars,and other handtools. Of paricular interestis the requiement for each aport fire
department to have antersion ladder, twsectiontype, capableof beingextendedup to 18 feet

or aflat typestepladderl18feetlong and 24 inches widelt is assumed that this ladder would be
usedby ARFF personnelo gain entry into the passemy compartment of an aircraft that is on
fire. It is important to understand that mawfythe door sill heigts of NLA are asmuchas17
feet and higer. The Br47 and the A3XX, with their double-deck desigvill have door sill
heights ashigh as26 feet. (Exactdoor sill heidnts for each aircraft can be found on the aircraft
data sheets in appendiof this report.) Therequired18-footladderis currentlyinsufficient for
reachingmanyof these door locationdn addition, if one of these MLwereto havea collapsed
nosegear,the doorsthatare aft of the mainaar would then be substantialygher. It is quite
possible that requirements for largladders, or traditional ladder l&yfire trucks, shoulde
added to theminimum firdighting equipmaent list.

EMERGENCY PROCEDURES Airports thd are expecting to seve future NLA will need to
enhance thar current procedures for dedling with arcraft emergencies. NLA will carry
significantly more passengers than toda’s arcraft and will require tha additiond emergency
equipment, supplies, and personnel are available to propengspond to a possible ML
emergncy. Advisory Circular 150/5200-31Airport Emergncy Plan providesguidanceto
airport managment on the preparation, demonstration, and actuatcakon of an airport
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emergncy plan. An Airport Emergncy Plan (AEP), as defined in AC 150/5200-31, provides
“the framework upon which the various response capabilities are identified anizedhandhe
outline for response managent to bringhem into playwhenthe occasiordemands.” Specific
activitiesand tasks that will need to be performeddegigated personnel are carefuligted,
one byone, to provide a confusion-free procedure to follow duaimgirport ememncy.

An airport’s emergncy plan should encompass procedures thatcapmableof handling an
emergncy involving the largest passengr aircraft served bythe airport. The siz of this
aircraft’s fuselag, asdiscussedilready directly determines the amount of ARFehicles and
fire-extinguishingagents tha will be needed to dfectively put out afire. The seating capacity of

the arcraft, which is dso an important factor in an arport anergency, directly determines the
number of rescue personnel, medical supplies, and medical facilities that will be meeded
handle the injuries and/or @sudties assocated with thearcraft emergency. Airports expecting

to save NLA will need to veify tha thdr current arport energency plan can encompass the
increased seand capacityf a potential catastrophic aircraft emargy.

NLA will becarrying 20to 30 percent morepasseangers than toda/’s jumbo jé&. This will require
airports to desigate additional communitgupport and assistanceiring the executionof an
emergency plan. It must beverified tha community medical facilities and hospités will be
capabé of transporing and teatng the ncreased nubrer of njured passengrs. Everyelement
of the AEP will need to be re-evaluated to vetifycompatibilitywith NLA accidents.

AC 150/5200-31 recommends that civil airports practidellascale executionof an airport’s

emergency plan once evenB years. This full-scak test asssts in idenifying deficiences,
misunderstandirgy or confusion that magxst in the applicableAEP. If possible,it is

recommendedhat the drill be based on an accident involvirthe most demandingircraft
operatingat the airport. For airports that serve NA, this will involve a sigificant increase in
the number of participants and the possibilitfy a very chaotic situation. The FAA, in

cooperation with individual airports, will need to identifgforeseen problems that masisein

simulatingan emergncy situation involvinga NLA.

Airport medical facilities, as currentlgpecified, should store and maintain an appropriate
amount of medical supplies to treat the passengf apossibleaircraftemergncy situation. AC
150/5210-2A, Airport Emergncy Medical Facilities andServices provides suggestions and
guidance for airport manament in establishing basic first aid facility Thoudh manyairports
that will serve NIA will most likely have a well established medical facilitymaybenecessary

for the FAA to update desigs standards for medical facilities dddresghe possibility of mass
triage.

TRAINING FACILITIES Rescue and fireftgting personnel that will be servingt airports
expectingto host NIA may need to receive additional training fighting a fire on a NIA. AC
150/5220-17A,Desion Standards for an Aircraft Rescaed Firefighting Training Facility,
contains standards for desigg and operatingan ARHF- training facility. The facility should
have a mock-up of an aircraft fusedegpction that can benged and controlled from a remote
location. The purpose of the facilitis to trainARFF personnein combatinglive aircraftfires
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while in a controlled environment. Typically, for Index Caegory E drports, thefusdage section
atthe facilityis at least 75 feet longWith the introduction of NA, it maybe appropriate for the
FAA to require training mod-ups tha represent thebilevel fusdage sections @mmon toseveral
of the NLA included in this reportin addition, the aircrafinock-upmaybe elevatedo a higher
level abovethe groundto better simulate the NA posture. It is most important that ARF
personnel receive effective trainimmd eyerience on battlindNLA fires. AC 150/5220-17A
should be revised to include parameters for develdpangingfacilities for NLA firefighting.

DEICING FACILITIES. NLA deicingrequirements, for thenostpart, shouldbe very similar to

thosefor current jet arcraft. Airports thd currently have dedicated deicing facilities will most
likely be required to modifithe size of the facilities. AC 150/5300-14 Desicn of Aircraft

Deicing Facilities, contans standads for deigning, construd¢ing, and opeating an arcraft

decing facility. In the AC, it stdes tha ddcing facilities must providegrope object clearance
criteria as specified in AC 150/5300-1Essentially deicingfacilities mustprovide the same
obstacle clearance and separatioregsiredfor atypical taxiway. Airport operatorgdo havethe
option, however, of positioninthe deicingfacilities on a nonmovement area, therebgucing
the required object clearing criteria to thoseof ataxilane In ether case, facilities tha will be

saving NLA will be required to hae the sufficient object searation distances tha ae

appropriate for the desigyroup of the particular NA.

Chapter3 of AC 150/5300-14 discusses the actuad serjuirements for an aircraft deicipgd.
A deicing pad, in its simplest form, consists of an aircraft parkirepanda maneuveringarea
for mobile deicingvehicles(see figire 14). The dimensions of the aircraft parkiagea, where
the aircraft is parked o receve the deting/ani-icing treatment, are he width of the wingspan
and fuselag and the lentp of the most demandingircraft usingthe deicingpad. The
maneuveringarea for the deicingehicles, which encircles the aircraft, is 12.5 feet widéis
lane must be dedicated to each individual deigiagand cannotbe sharedby an adjacentpad.
For someNLA, such as the Airbus A3XX-200 and the McDonnell DiasgHSCT, deicingpads
will have to besignificantly larger than thosecurrently in use A propely designed decing pal
for the A3XX-200 would be 279 feet lorgy 284 feet wide at its widest poinThe MD-HSCT
would require a deicingad 359 feet longy 153 feetwide at its widestpoint. Multiple aircraft
deicingfacilities, which have adjacent deicipgds, will also require modificationsSeparation
standards for adjcentdeicing pads are, fronparalel cenerline b cenerline, he largestof the
aircraft desig group’s wingspan plus 25 feet or thiaxiway centerlineto centerlineseparation
standardsspecifiedin AC 150/5300-13. For nonmovement deicingad locations, the same
concept is usd, but thesearation is, from enteline to centeline, the largest of the aircraft
desigqn group’s wingspan plus 25 feet or thaxilane centerline to centerline separatstandards
specified in AC 150/5300-13.

Otherareasof concern for deicingperations involvinga NLA include the effects of jet blast,
turningradius, and bypasstaxiing capabilities. The design of aNLA deicing facility must esure
that the jet blast produced lilge NLA, while breakingaway from a parked position, is not
directedtowardsotheraircraft in adjacent deicingads. In addition, a NIA should not obstruct
other passingaircraft or cause delayin traffic flow. It may be prudent for the AA to
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FIGURE 14. AIRCRAFT DEICING PAD

recommendhat deicing operations for NA be done at ge locations where the aircraft was
loaded. This ma diminate the requirement for enlarged decing pads or the possibility of
creatinglonger delag during periods of inclement weatheAirports that do not havéhe proper
dranage systams to recover the ddacing/anti-icing chemicals & the gate locations ma need to
instdl them or dseconside enlargement of ther existing ddacing pads.

DEICING OPERATIONS. The deicingprocedures for NA, as compared to those of traditional
jet transports, will involve substantialllarger amounts of deicindluid, manpower,and
applcaion equpment This is due b the arcrafts larger size and geaer overdl surfacearea
tha must bereated with theddcing/anti-icing chemicals.

Typical proceduredor deicingan aircraft, as found in AC 120-58, Pilot Guidearde Aircraft
Ground Deicingare desiged to assist both pilo@nd ground personnein developinga quick
and efficient method for deicinigrge aircraft. Because NA will be so much largr than todays
aircraft, it maybe appropriate for the air carrier to dewsige multiple deicingrehicles for each
NLA. Without multiple vehicles simultaneousdypplyng deicingfluid, the permissiblenoldover
times (HOT) for theapplied fluid may near expiration by the time the aircraft is compldaed. If
the expiration time occurs bdore the aircraft is deared for tekeoff, the arcraft would then be
required to bere-deced and re-anti-iced. This, of @urse will cost ar carriers moremone and
manpowerandmayalsocausedelays in airport traffic flow. With multiple applicators, the fluid
can be simultaneously applied to theentire arcraft, minimizing the totd elapsed time from the
beginning of dacing/anti-icing fluid application to thecompldion of thefinal aircraft surface
treatment.

ENGINE CLEARANCESOVER OBSTRUCTIONS. Basic obstructions that are currentbund
at airports such as sig, lights, navigtional aids, or snowbanks(during the winter season)
should not present amymediate dangy to the operation of NA because of the increashdight
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of thar wings. The arcraft's engine nacelles and windips will be mud higher than thoseof
typical transport arcraft, redudng the possibilityof contacting currently instdled obstrutions.

Current airport sig standards, as recommended in AC 150/5340-48€44F, Standarddor
Airport Sign Systams, are sudh tha they very likely will be affected by NLA. The minimumand
maximum values for haght and distance from the pavement edge must bemade compdible with
thedimensionf the NLA. AC 150/5340-18C recommends thatrsigstallations must provide
“12 inches of aarance beteen he bp of he sgn and anypart of the most critical aircraft
using, or expeced D use, he arport when he arcrafts wheek are at the defined pavenent
edge.” Figure 15 shows the mamum permissible helgsanddistancegrom the pavemenedge
for size 1, 2, and 3 sigs adjacent to an A3XX-100While thereis obviouslyno probability that
the engine nacelles or windips would eer impact the arport siqq, it is quite possibletha
existing signs could be harmfullgxposed to increased levels of jet blast and/or wake vortices.

46 e 77 1"te
25'te Center ;, Center of Aircraft Center of Aircraft
of Aircraft <—|

Edge of
Pavement

Size 1 Sign Size 2 Sign Size 3 Sign
30" High 36" High 42" High
10-20 Ft frem 20-35 Ftfrem  35-@8 Ft fram
Pavement EdgePavement Edge Pavement Edge

FIGURE 15. NLA SIGN CLEARANCE

With increasedakeoff weights and substantiallyigher thrust enigies, NLA will be producing
significantly higher levels of vortexand exaust turbulence durintheir takeoff and landing
operations.It is quite possible that airport sigjcould be dama&d or destrogd if theyencounter
a direct hit by the turbulence of a NLA's jet blast. At this time however, the exact turbulence
characteristicef the NLA aircraft are unknownlt is most important that theAA be alert to the
possibility of this problen and beprepared to investigate the need to improvesign standads.

Another type of obstructionthat is of concern to airports servingLA is that of snowbanks.
Thoudh thisis a problem primarilyencountered at airports duritige winter months, it will still
require consideration. Currentspecificationsfor snow removal, as specified in AC 150/5200-
30A, Airport Winter and SafetyOperationsrequire that snowbanks be removed or pushed back
to distances sohat an arcraft with its main gear on he ed@ of the runwayor taxiway surface

will not contect the snow. Figure 16 deicts the current snow renovd requirements &
recommendedh AC 150/5200-30A.NLA dimensions, when compared to this d&yg, do not
appearto presentany direct conflict with current snow removal recommendatiofifie outer
engines of theNLA, however, will be positionel ove areas with up to 2 to 3 fet of snow whit
might bethrown into theair as thearcraft passes.
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FIGURE 16. SNOWREMOVAL REQUREMENTS—AC 150/5200-30A

Becausef this, it may be appropate for NLA to shutdown heir outboard enghes whie taxiing
to preventpossiblesnow or ice ingestion and also to prevent the blowiraj snow into other
aircraft or vehicles that are behind the AL Operatingproceduredor landing may also be
limited to the use of reverse thrust on the inboangjnes only, reducing the amount of
turbulencenearthe wingtips that would blow snow onto or around the runveaga. This mayof
courseincreasethe stoppingdistance of the aircraft on a runwenat mayalreadyhave reduced
friction characteristics. If it is deermined tha dtering the opaationd procedures for NLA is not
feasible, the KA may need to revise AC 150/5200-30A toclude specific guidelines for
clearing snow on taiways or runwgs tha will serve NLA. Requirements tha may be
incorporatednto the revised AC include lower snowbank litggor the requirement to clear all
snow within themmaediate vicinity of therunway.

AIRSDE IMPACT—ENVIRONMENTAL ISSUES

With the introduction of NRA, airports and theirsurroundingcommunitiesare expressing
concerns about how the operation of Alare going to affect the environment. Aircraft
manufacurers are weélaware of hese concerns and are desig NLA to be conpaible with
today’'s noise and emission ratrictions. This se&tion of the report will address arport
environmental issues and show how thaght be affected byhe introduction of NA.

AIRPORT NOSE NLA are currentlybeing designed with new jet engnes that produce
anywhere from 75,000 to 90,000 pounds of thrust with plans for eveerlangineson future
derivatives. These engines ae bang designed to mest toda/’ s strid noiselimitations.

AC 36-1F, NoiselLevelsfor U.S. Certificated and &reign Aircraft, contains data on noise levels
of existing aircraft. Speeifically, it includes thestaye level with which theaircraft's noiselevels
comply. NLA, by current specifications, will meet or bebdow Stage 3 noiselevels. This mens
that, in effective perceived noise levels (EPNdBnost NLA must be below 106 EPNdBn
takeoff (with four engnes, over 859,000 lbs. MTOMW103 EPNdBat sideline (over 882,000 Ibs.
MTOW), and 105 EPNdBon approach (over 617,300 Ibsiaxmum landing weidnpt). In
compaison with may arcraft in opeation todg, NLA will be substatialy quiger during
opeaations. The HSCT arcraft, in thar current configuraions, will dso met Stage 3 noise
levels duringtakeoff and goproach. They will, however, beflying supesonialy duringen route
segnents of flight. The general effects of the noise created B$CT supersonidlight is under
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investicationby Boeing McDonnellDoudas, and NASA and will be more closedfudied as the
aircraft comes closer to final desig

Noise levels for U.S. certificated and foneigircraft currentlyn operationare,by regulation, to
be quantified and included in AC 36-1F This AC contains data on basic gigal and
opeaationd characteristics of thearcraft along with thdr noiselevels. The FAA will need to
updatethesedata sheetsto include noise data on ML aircraft. With these revisions, both
airports and thepublic will have information available on theeffects of NLA noiselevels and
will also hae basdines for future trends in &iation generated noise AC 36-3G, Estimded
Airplane NoiseLevels in A-Weghted Decibds, will also rejuire revisionsvery similar to those
of AC 36-1F This AC provide noisedaa for various arcraft in estimated A-weighted decibds.

AIR QUALITY. Many airports situated within dense metropoli@easare very sensitiveto
pollutantsand emissions produced hyrcraft. NLA, with their new, hip efficiencyjet engnes,
shouldnot produceexcessiveamounts of pollution.In fact, manymanufacturers believe that the
NLA will be deaner than many currently opeating arcraft.

WATER RUNOH-. The amount of water runoff at an airport is usuallgtirect function of the
amount of rainfall egected in a tyical storm and the amouat pavemenbn whichiit is falling.

If an airport determines that they will be expanding thdr facilities to met the design criteria of

the nex larger desig group, a sigificant amount ofpavementwill be addedto the airport
surface. This increase in paved surface area will present problems iimepwater runoff and
drainage systens unlessprovisions are made to conpensag for this increase. Larger dranage
basins,pipes,retentionponds,and culverts could be needed to meet the demand of ther larg
amounts of runoff waterThe affects of exess water runoff will varyith each airport and will
have to be investaged on a case-l3ase basis.

LANDSIDE IMPACT.

With thear larger passenger capecity, NLA will affect numeous landsideissue sud as baggage
handling ticket counters, passesrgloungs and cueingreas, parkingerminal desiq, airport
capecity, gate compdibility, and vaious othe items. This setion identifies these problems, ad
describes how theyight affect current landside desigoncepits.

GATE REQUREMENTS Airports that will serve NA are mostikely to belarge, hubairports
that currentlyserve wide-bodyircraft. Aircraft gates, the area at which tlaércraftis parked,
saviced, and loaded, at these large airportswill already be designed to handle large aircraft. The
presence of wide-bodgircraft facilities will simplifythe airports task of preparirfigr NLA.

Terminal gate number, skes, and dcatons atlarge arports are drecly related to the forecast
numbe of flights, pasewgers, and arcraft designs tha are expected to utilize them. AC
150/5360-13,Planning and Desig Guidelines for Airport Terminal d€ilities discusses the
planning processairport designers @ throudn to determine their mamum aircraft/passersy
capady and b forecasthe requiements for he fuure. With this dat, airports canthenbegn
expandingtheir facilities to keep pace with the increase in traffic.
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GATE TYPE DETERMNATION. Terminal apron areaare typically desighed to handle
specific aircraft that fit within certain dimensional criteridChapter4 of AC 150/5360-13
describes the methodolpdor determiningthe different gte types. Like the Airport Reference
Code (ARC) systan tha is usel to deermine the size of arside design criteria, gate types are

determined in avery similar manne. The following are the four gate type categories as they

appear in AC 150/5360-13.

1. Gate type A. The aircraft usinghis gate type are those found in airplane desggoup Il
with a wingspan between 79 and 118 feet.

2. Gate type B Airplane desig group M aircraft with a wingpan between 118 arid1
feet and fuselaglengh less than 160 feet use thaegtype.

3. Gate type C. This gate type serves airplane desigroup NV aircraft with a fuselag
lengh greater than 160 feet.

4. Gate type D. Aircraft in airplane desig groupV with a wingspanbetweenl71and213
feet usethis gate type

When applying this gate type identification system, many NLA do not fit within the dimensiona
dataset forth in the AC.For example, all NIA that are considered desigroup VI aircraft do
not have a ge categry. In fact, the B47-400, B77-200 and 300, and both the MD HSaid
the B HSCT ae the only arcraft that can becategorized by this sywtan. The FAA will need to
update this ge rating system to include aage tye E ordevelopan alternative method of
determining gate sizing

APRON SEPARATION CLEARANCES. Aircraft parked atterminal gate arealso requredto
maintain certain sepaation clearances between thansdves and thetermind or othe arcraft.
Clearance for the nose of the aircraft should be 30 feetafertype A, 20 feetfor gate typesB
andC, and15 feet for gte type D. Wingtip to wingip clearance of two adjacent aircraft should
be 15 feetfor gate type A and 25 feet for ge types Bthroudh D. All aircraft extremities should
not be closer than 20 feet to a buildiiog all gate type goups. New gate separatiomlearances
for NLA that are not included in the desaed gte type classifications mayave to be
developed; it is quite possiblethe gate type D dearance standads will provide sufficient
clearance for NA.

Preliminarycalculationgo determine the amount of space that will be required to accommodate
a NLA at a typical terminal gte indicate that mangirportsmayfind it impossibleto parka NLA

at manyexsting gate locations. Figure 17 (from AC 150/5360-13) shows tlseparation
standardgor anapronareawith gate types A throug D with both a sinig and double takane.
Notethatthe highestvaluescontainedn thetable under ge type D represent aB7-400 that is

213 feet long Dimension standards for aircraft like the Allare not provided but would be
significantly higherthanthatof the B747-400. Many airports will not have the space available to
permit NLA to maneuver between temind piers & in this xample. It appears thd the gate
positionsmost likdy to beable to handle NLA will be thosepositionel & the end of atermind
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pier or on a satellite terminaNew clearancstandardg$or terminalapronareago accommodate
NLA will have to be developedwithout them, airports will not have aguidance inproviding
NLA proper cearance agxisting terminals.

PASSENGER._OADING BRIDGES Most airports that serve laggcommercial aircraft util
passengrloadingbridges for the enplaningnd deplanin@f passengrs. The siz and operation
of theloading bridges vay from drport to arport and soméme even beween gates. The actud
despgn of each gte generaly depends onhe ske and ype of aicraft theyare ntended 6 serve.
For example,a bridge servicinga B737 or DC-9 would be lower and smaller than one desig
to service a B47. Loadingbridge compatibilitywith NLA is agreatconcernfor airportshoping
to seve tham in thenear future

Current NLA design trendsindicate tha the arcraft, despitethdr large size will be designed to
be compatible with manyoading bridges intended to service the7B7-400. The door sill

heightsfor manyof the NLA peak at 18 feet for the front passengoors and slowlyise toward
therear of thearcraft. (Door sill haghts for dl of the NLA discussel in this rgport appear onthe
aircraft data sheets in appendiy Standard loadin@ridges should be capable sérvingNLA

without siguificant modifications.

W1 Single lane width >
W2 Dual lane width

N T* L w1 W2
Nose to Bdg.  Taxilane OFA SingleLane Width Dual Lane Width
Gate Type Distarce Width Airplare Length (2N+T+2L) (2N+2T+2L)
A 30ft(9m 1621 (49 m 155t (47 m 532t (162 m) 694 t (212 )
B 20ft (6 M 225t (68 m 160 (49 m 585t (179 ) 810t (247 m
C 20ft (6 M 225t (68 m 188 (57 m 641 % (195 M) 866 t (264 M
D 15 (4.5m 276t (84 m 232t (71 m 770t (235 M) 1,046 £ (319 )

*Service roads on apronsare outsde of taxilane object area (OFA) and nust be accounted for as a Eparate entity in ddermining
W1 or W2. (See AC 150/530013.)

FIGURE 17. TERMINAL APRON DESGN STANDARDS
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It may be feasible to utilize a second loadibgdge for loading passengrs onto aNLA at
airports thatareexpecing to serve NIA during peak perds of he day This would increasehe
flow rate of passerggs and also reduce the loaditige of the aircraft. This secondloading
bridge could extend to themidsection of theaircraft, pamitting passengers in therear to bypass
passengrs bading in the frontsecton of he arcraft For arcraft such ashe A3XX andthe
B747-500and 600, it maylso be feasible to utilize an additional loadgige for loadingthe
upper level of the aircraft. This would reduce comgtion caused byasseners climbing
stairway to the second levellt is not absolutelynecessaryor airports orthe FAA to require
additiond bridges specialy for NLA, as sucessful boading can be atained with a standad
sinde loading bridge. The FAA may recommend thd future termind designs incorporde
multiple level boarding bridges into theér design.

GROUND SERVICING. Specific ground servicingrequirements for NA have not been
determined for many of theaircraft, and therequirement will remain fluid until the aircraft goes
into final desig. Preliminary data indicates thathe aircraft will utilize receptaclesand
equipment/ery similar to thoseof wide-bodyaircraft like the B47-400. BoeingAircraft Co., in
a preliminaryairport infrastructure stugdyndicated that airports mayeed to supplyewaircraft
tugs capableof pushingaircraft in exess of 1 million pounds, additional electrical capadayr
90kVA connectionsnsteadof two), increased preconditioned air due to thedafgselag, and
the possibility of modified fueling facilities. (Boeng Presentation to thePort Authorityof New
York (PANY), 9/16/96). Other NLA will most likely have verysimilar gound servicing
requirements as those predictedBoeing The FAA may consider revisind\C 150/5360-130
includerecommendations for meetirgguipment requirements of KL These revisions mig
also be accoplished hroudh the nodificaion of arport equpmentspeciicaions.

LANDSIDE IMPACT—TERMINAL DESGN.

Theairport termind is pehgs themost omplex eement of theoveaall airport design tha will

require modification for NA operations. The introduction of NIA at large airportscurrently
capable of handlingvide-body aircraft will create minimal, gt still noticeable, increaseis
passengr congstion. The full impact of a NIA arrival or departurewill be lessenedy the
airporttermind’s capability to handle large surges of passengers assocated with theloading and
unloaling of alarge aircraft. There will, however, be othe areas of termind design that will

exceed their desiged maxmum limits and require some improvement&xpansions.NLA will

be carryng up to 100 more passesrg than a traditional wide-bo@yrcraft,andall will needto
be processed in the same amount of space and time as those tsdodesft.

The majorityof flights conducted bNLA will be international and/or longoute flights. This
suggests tha the flights will have passanger load characteristics similar to those of today’s
internationd flights. Airports @n expect the ratios of ldésureto busings traelers, numbe of
visitors, baggage levels, and paking requirements will be compaable to thoseof current flights.
These ratios and requirement estimates are discusseshirdgtail in AC 150/5360-13.

TICKETING LOBBIES Existing ticketing lobbies can gxect an increase in the number of
passengrsrequiringserviceprior to the departure of an ML This larger passergy traffic will
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require ticket countersand lobbies to process the passersywithout creatingong lines of
passengrs in the cueingrea. Future demands for laeg ticketinglobbies should beonsidered
as NLA flights become more commonCurrent AA desigh standards iPAC 150/5360-13
shouldstill provide the properwdance for airports to desigicketinglobbies but mayequire
an increase in the amount of counter froafagueuingspace irfront of the counter,and space
for the movement of passesrg around the queuiregea as NA operations continue to increase.

WAITING LOBBIES Passengr waitinglobbies, which gnerally include public seatingnd
access to passezrgamenities, will also be affected BNLA flights. Up to 100 additional
passengers, plus a average of onevisitor pe passenger, will be utilizing these facilitie s while
waiting for asinge NLA flight. It may befeasible for arports to ad alditiond seats or failities
in theseareaso acconmodat the ncreasen passengrs and \gitors, provding sufficient space
exists. These requirements chanfgom airport to airport and should besearchedn a case-by
case basi

BAGGAGE LOBBIES The number of passeeis waitingto collect their bagpge at a bagage
claim facility will also increase in proportion to the size of the aircrattypical arrival of a
singe Airbus A3XX-100 with 555 passerags will produce over 1,000 people at the airport for a
sinde arcraft arrival. The mgority of these people will be traveling from the gate to the baggage
clam aea. This mas of peple in adition to theincreased numbe of bags, will require
substatially moreroom tha providel in thetraditiond baggage clam area. The FAA’s current
desigqn standardgor baggage lobbiesshouldbe sufficient, so longs airports have the available
space® expand and raetthese requenments.

PUBLIC CORRDORS Pasagers and thevisitors tha are arriving on or wating for a NLA
flight will be circulatingbetween the ticket countersgtgs, and bagpge claim areas. Public
corridors nust be degined b acconmodae the nass flow of peopé assodted with a flight
arrival or departure. Obstructions such as paglephones,flight information displays, or
restroomentrances/dis thatmight slow or block passergs in the corridors should be removed,
or at least minimiad, to provide the maxum amount of space for passendlow. AC
150/5360-13providesan examplethat shows how a 20-foot-wide corridor (obstacle free) with a
2.5-foot-wide by4- to 6-foot longpedestrian occupancgpace camccommodate330-484
pedestriansa minute. Airports should consider current corridor capacities and posgilag
modificaions such ashe renoval of obsacles that reducethe effecive width of corridors.
Anothe gpproach might beto limit the rate of passager deplanements to avoid congestion in
corridors, escaltors, et.

SECURTIY INSPECTON STATIONS. Airport securityinspection stations, itodays world,
have becomeone of the most important elements of an airport termin&ll passengrs and
visitors (if dlowed into the gate area) are required by federa regulations to pass through a
securitycheckpointin which theyarescreened for weapons or other denogis devicesBecause
NLA flights ae internaiond in nature, it is most importat tha NLA passengers ae saeened
properly without anysafety compromise. Airports maybe required to gand theirsecurity
stationsto facilitate the increased number of passengy This could be done bynstalling
additional walk-throuly weapons detectors anday machines.Without modificationsairports

37



mayfind thatsecuritycheckpoints will create bottlenecks for passzadryng to make their way
from the general termind area to the prope arcraft gate. The FAA will need to assuretha
airports can properlgonduct the passeagscreeningroceduresn the quickest,mostefficient
manner. This area mayequire additional research.

DEPARTURE IOUNGES Departure loungs at airports are the areas where passengait
immediatelybefore boardinghe aircraft. For NLA departures involvingaircraft such ashe
Airbus A3XX-100, approknately 555 passerggs plus their carrgn bagiage and their visitors
will need to be accommodated in these departure &Esudgringpreparation foboarding In
addition, there must be room for theeay desks where passeng can check-in, verifgeat
assgnments, or addressainy other probéns before boardig the arcraft Proper space mstalso
be available for passangers to quee duringboading. If multiple boading bridges ae available
for passengrs, properspace must be available for these queue areas &€0150/5360-13
provides information on estimatintpe size of departure louagareas orthe basisof aircraft
seting capacity. This informdion is shown in thle 9. Notetha the maximum seating capacity
accounted for in this table is 420 passasg The FAA will need to revise this chatb include
seting capacities equd to thoseof thelargest NLA. It is vey likely tha airportswill be unéble
to provide increasedspacerequrements indicated by these rewgions and ray need ¢ devebp
other ways of increasng the space avksble for his purpose. Solutions for his problem may
includethe useof adjacent gte positions duringeriods of inactivityor the addition of a second
floor on thegate area to pemit two tier queauing and loaling.

TABLE 9. DEPARTURE LOUNGE AREA PACE REQUREMENTS

Departure bunge Area Squaredet (Square Meters)
Aircraft Seating BoardingLoad Factors

Capacity 35-45 percent 55-65 percent 75-85 percent
Up to 80 350 (33) 515 (48) 675 (63)
81to 110 600 (56) 880 (79) 1,110 (102)
111 to 160 850 (79) 1,175 (109) 1,500 (139)
161 to 220 1,200 (111) 1,600 (149) 2,000 (186)
221 to 280 1,500 (139) 2,000 (186) 2,500 (232)
281 to 420 2,200 (204) 3,000 (279) 3,800 (353)

(Source: FAA AC 150536013)

PARKING FACILITIES Airport parkingfacilities mayalso be affected bthe introductionof
NLA because of the increased number of passsntpat will be transported on a dmdlight.

AC 150/5360-13 discussealidelines for desiging airport facilitiesto properly handle the
numberof passengrs flying in and out of the airportThe AC states that 40 to 85 percent of the
passengrs usingthe airport bringheir own private automobilesThis figure, of courseyaries
greatly with the location of the airport. By usingthe rules of thumb provide in the AC for
determiningthe number of parking spaces required, a siegNLA arrival will require an
estimated150 parking spaces more than the number currendlgommended. This figure is
based on a 1.5 parkingpaces per peak hour passngnultiplied bythe additional 100
passengrsaNLA will carryas compared to apical wide-bodyjet. In addition, an estimated 15
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percentmore spacesshould be added to eliminate the need for drivers to search for available
parking spots. This would require an additional 173 parkisgacesto accommodatethe
additional peak hour passeanarrival/departures of a MLflight. In the future, it isanticipated

that manyairports will host two to three ML per day. Shouldmorethanone NLA arrive or
depart around the same time, parkiaglities will more than likelybefull andrequireadditional
renote parking areas. This may not be a gjnificant problem for passengrs, as rostthat travel

on NLA flights will be avay for an extended peiod of time as is common with intenaiond

travel, and will not require onsite parking’he FAA will need to verifythe accuracyof these
design standads and beaware tha arports mg require these additiond parking facilitie s.

LANDSIDE ISSUES—BAGGAGE HANDLING.

From the flying publics point of vien, baggage clam facilities ae the biggest problen
encountered during typical trip. Very frequentlypassengrs find themselvesnissingbags or
waiting for long peiods for thér bags to gpear on the baggage carousé. Current baggage
handling facilities & large arports ae expected to handle NLA baggage loads in the same
manner ashey hande those of currenaircraft, despie the sgnificantincreasen the nunber of
pieces. Passengrstravelingon a typical commercial aircraft are estimated to cdny bag per
person. This calculation is based on the assumption that business travelers will have less to carry
and that vacationers will have moré& NLA with 555 passereys will produceapproxmately
722 bag per flight that will need to be sorted and forwarded to &pgropriatelocations.
Typical bagjage conveyr belts that move the bgage between locations are capablehahdling
26 to 50 bags per minute,accordingto AC 150/5360-13.At this rate, it would take up to 14.5
minutesfor all of the bag on a A3XX-100 to be moved by convegr belt. This assumes the
belt is running full speed,thereare no problems, and that the bagere placed on the belt
continuously

It is anticipated that new technolowill bring faster,moreefficient baggage handlingequipment
tha will be able to proess NLA baggage in less timethan a present. The futuristic baggage
facility atthe new Denvernternational Airport serves as anaexple of this conceptWithout
thedevelopment of new baggge facilities, airports majpave major problems accommodatadl
of the bagage associated with the arrival and departure of ANL

COSTS IOR INTRODUCING NEWLARGE AIRCRAFT

Airports in theUnited Stdes will require significant facility improvements to hadle the large
aircraft. Themajority of thesechanges are needed to meet the desggoup characteristics of the
largestaircraft. In this case airportswill be upgadingto meet desiggroup VI for most NIA.
Although this sounds like a simple process, it will involve millions of dollars in construction and
improvanent ectivity .

It is anticipated tha arports epecting to seve NLA will be thosetha are dready seving
international bound wide-bodsircraft like the B47-400, the bckheed L1011, or the MD-11.
Aircraft manufecturers ae targeting the aircraft to speific internaiond city par routes tha the
larger airlines are currentlgervingwith wide-bodyaircraft. Route segnents ending at large
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airports such asobn FE KennedyInternational Airport (BK) or Los Angeles International
Airport (LAX) are verylikely candidates.

It is most important to remember that mostAN\Will be considered desiggroup VI aircraftand
will require the sgaration standads and othe opeationd limitations tha are assocated with
this design group. Airports that do not meet the requirements of degrgup VI will all require
the appropriate modifications and improvements necessameet the desiggroup’s criteria.
Airports currentlyservingthe B747-400 should be easiestipgyadebecauseat desigh groupV,
they are dready closeto meeting the criteria for NLA. The proaesswill still require significant
amounts of costlgonstruction.

Table 10 contains a list of airports that currestyvethe Boeing747. Eachof theseairportshas
availablefacilities to meetthe desigq group criteria of goup V (B747) but do not necessarily
meet the requirements of desiggroup VI In various briefing and press releases, Airbus
Industrieshasindicatedthat they are hopingto serve nine of the airports listed in table 10 with
the A3XX. These airports include AnchoegChicag, Newark, Honolulu, &s Angeles, JFK,
Miami, Memphis, and Sanr&ncisco.

Aircraft manufacturers are primarifpcusingon a few airports fomnitial operationsbecauseof
the significant modifications tha will be required & these airports. The bulk of NLA traffic will
mostlikely be on denselytraveled, longhaul routes terminatingn major cities such asondon,
Paris, Frankfurt or HongKong Foregn arports appeard be conpaible to the NLA because
the Internationd Civil Aviation Organizaion (ICAO) -ddined airport design systen usedl
overseas reqres degin stindardshatacconmodae NLA.

To assesshe adequacyf each aport for airside separabns to serve NLA would requre

significant investigation and research that is begyd the scope of this reportlt is obvious,
however thateachwill requiremodificationsif they do not meet the desigyroup criteria for the
speific NLA that will be opeating a thar arport. Each arport will have to assessthe current

facilities and conditions to determine the amount of work nee@&adic enhancements suels

runwayor taxway widening fillet addition, or pavement stretigningmaybe requiredor these
airports to support NA. Alternatively, the FAA may issue operational waivers to permitA

opeaation with less tha recommended searation standads. The FAA will have to determine

the possible effects these waivers will have aiport safety before choosingthis courseof

action.

The Port Authority of New York and Newersey(PANYNJ) recentlyconcluded an investgion
into the estimateccostof modifying their FK International Airport to accommodate NL The
report concludedthat with all of the appropriate modifications required to ragg FK
International Airport to design group VI, it would cost apprarately $236 million dollars
(PANYNJ NLA Study 1994). This figure includes the wideningf runway and tarvays,
extension of a runwayand he stenghenng of severalpavenent surfacegrunways, taxiways,
culverts, etc.). An dternaive plan, which assume thd not dl runways and taxiways will have to
be widened, could be done for $106 million. This includes the addition of taxay fillets

40



TABLE 10. AIRPORTS CURRENTY SERVING THE BOEING 747

Airport ID Airport Name
ANC Anchorag International

ATL AtlantaHartsfield Internaiond
BDL BradleyInternational

BNA Nashville Internaiond

BOS Logan hternational

CLT Chalotte/Doudas Internationd
DAY Dayton International

DEN Denver hternational

DFW Dallas/Fort Worth hternationd
DTW Detroit Metropolitan Wage County
EWR Newark hternational

HNL Honolulu hternational

IAD Washingon Dulles hternational
IAH Houston htercontinental

IND Indianapolis mternational

JFK John F Kennedyinternational
KOA Keahole-Konanternational

LAS McCarran hternational

LAX Los Anggles nternational

MCI Kansa City Internaiond

MCO Orlando hternational

MEM Memphis hternational

MIA Miami Internaiond

MSP Minneapolis-St. Pauhternational
OAK Metropolitan O&land Internationd
ONT Ontaio Interndiond

ORD Chicag O’Hare hternational
PDX Portland hternational

PHL Philadelphia hternational

PHX PhoenixSkyHarbor hternational
PIT Greater Pittsburdp Internationd
SAN San Die@ International-indberdy Held
SDF Louisville-Standiford Held

SEA Seattle-Tacomalnterndiond

SFO San Franaco hternaional

SXIC San bse hternational

SLC Salt Lake City Internaiond
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the extension of onerunway, andthe stenghening of sane pavenent surfaces rentioned n the
first example. Othercosts,in addition to those previousstated, that were included in this study
were for reconstruction of taxay bridges ($10 million), addition of a rooftop holdingom at
the end of two termind fingers, alditiond loading bridges ($6 million), ad therequirement for
more ARF equipment and facilities ($1 million)ln total, it would cost the PANYNBetween
$125 to $250 million dollars to meet the NA requirements atRK (PANYNJ NLA Study
1994). These figires were estimated in 1994 and are assumed to lber ngtodays dollar.

It is mostimportent tha the FAA conside the cost dfectiveness of rguiring airports to modify
their facilities to meetthe desig group criteria of these aircraftlt is very unlikely that the
increase in passenger or trdfic volume with NLA will be sufficient to recover the costs
associated with the desigroup upgade. For this reason, airports witle looking to the FAA to
minimize development and to assist in fundithg upgade. The FAA hasrecoqized the
requirement for providinglocal communities with guidance in developing cstestimates for new
facilities or improvements and is conductirag studyto develop a comprehensivelide for
estimating the costs of mgor airport dezelopment projects.

CONCLUSIONS

1. The introduction of NI, for many airports, will involve sigificant modificationsto
accommodate the gand weidpt of the new aircraftMost NLA will be desig group VI
aircraft and will require at a minimum, thetype of facilities mandaed in thegppropridae
Advisory Circularsfor those desig groups. In the United States, there are véey
airports that will be able to serve Nlwithout significant modifications.

2. Ceatain arport design standads and theAdvisory Circulars antaning them will require
many changes. Someof these changes will be simpleadditions, whileothes will require
deeper study Thedesign standads tha will require revisions hae been identified in this
report.

3. The FAA’s aircraft desig group VI, intended to accommodate the nheenerationof
aircraft, generallymeets the requirements of AL

4, CurrentFAA desigq standardswhich use wingpan as the basis for most airports, do not
addresghe needsof long-fuselag aircraft. Aircraft such as the HSCT should not be
categrized with aircraft like the B757. A new desig group categrization maybe
required to include dimensional data like wejgheidit, or wheelbase in addition the
stall speed and wigspan.

5. Airport design issus sud a thosementional in this rgort will need to beresolved in a
timely manner because airports akng to require gidance on this subjeeis soonas
possible. Basic airport constructionprojectscan take up to 8 to 10egrs to complete,
dependingon the number and complgx of environmentalfunding and operational
problems that are encounteredLA introductions are gected to occur in theex 2 to
3 years, and for this reason, actions must be taken immediately
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Many airportsacross the countyyparticularlythe Port Authorityof New York and New
Jersey areexpressingconcern over the introduction of ML Airports fear that thewvill
be unable to complete the required modifications before the arrival afrthaft. Open
communications between airlines, airports, aircraft manufacturers, andgenbstbe
established to aid in addressiigse concerns.

Severalairports that are consideririge introduction of NA do not have land available
to meet the desigrequirements of aircraftrgup VI. Airports falling into this categry
are @ing to require either operational waivers or else be restriated prohibitedfrom
opeaating the NLA aircraft. This will require significant investigation by the FAA to
determine the extent to whid these aircraft can opeate in an environment that does not
meet desig standards.

Items sud as ARFF requirements, evacuaion proedures, and opeationd limitations are
al regulatory in naure and will require careful review. New subjets sut as second
deck accessibilitpn double-deck aircraft need to be consider€deseregulatoryitems
fall outside of the scope of this effort and were dmigfly touched upon in this report.

RECOMMENDATIONS

As a resul of this study and he condlisions reached, we reconend the folowing:

1.

An action team should be formed to incorpor@tenecessarghangs into the pertinent
FAA requlations, orders, AdvisorCirculars, and other documentsTeam members
should be drawn from the ranks of ompizations intimatelyinvolved in dayto-day
activitieswithin eachtechnical arena (i.e., pavement designd construction, firefiging,
terminal desig, etc.)

The team should be constituted so that the members will, after due consideratomty not
make recommeandaions for neessay changes but will dso hae the authority to
implement thechanges in atimey manne.

Factors that determine desigroup, criteria, and conceptich as vertical separation
versus horizonta separation might be re-evaluated to diminate the need to inaease
taxiway/taxiway separation or therdocation of loading gates. Many NLA will sit higher
above the pavement than other smaller aircraft, permittirggaft windips to overlap.
Otherconceptdike equivalent safetgould be introduced; supplemental saiétyns like
groundlooking camerasystems wingtip collision indicators, or reduced speed limits for
NLA could be introduced to compensate for reduced separation clearances.

Open lines of communication with airports that are considehagntroduction oNLA,
theaircraftmanufacturers, and airlines should be establisBgdexchangng information
and concerns between the four parties, the introduction &f &in be approached as a
team effort rather than as individual$his will eliminateany duplicationof effort and
will lead to expedient results.
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APPENDIX A LAIRCRAFT DATA SHEETS AND ARPORT DESGN CRITERIA
DATA SHEETS

AIRBUS A3XX-100

QUICK REFERENCE

Wingspan: 259" 2*
Length: 232' 4°
Height: 79' 8"
Passenger Capacity: 555
Maximum Takeoff Weight: 1,124,357

Airport Reference Code (ARC):  D-VI

Landing Gear Layout

General Specifications:

General Dimensions: Feet ] Inches
- A {Length (Overall) 232 4

Height (Overall) 79 8
Wingspan 259 2
Tailspan 103 4
Wing Tip Ground Clearance 29 2

Fuselage Dimensions:
Fuselage Width
Fuselage Height
Top of Fuselage to Ground - -
Door Sill Heights:

1st Passenger Door 17 4
2nd Passenger Door 17 4
3rd Passenger Door 17 5
4th Passenger Door 17 6
5th Passenger Door 17 6
6th Passenger Door - -
2nd Level, 1st Pass. Door 26 6
2nd Level, 2nd Pass. Door 26 6
2nd Level, 3rd Pass. Door 26 7
2nd Level, 4th Pass. Door 26 7

Landing Gear Dimensions:
Nose to Nose Gear Post
Nose Gear Post to Forward

Main Gear Post 88 1
Nose Gear Post to Rearward 08 5
Main Gear Post

Maximum Main Gear Width 50 8

Outside Tire Edge)
Door Locations:

Passenger Capacity 555 1st Passenger Door 20 4
Cargo Capacity (Lbs.) 187,000 2nd Passenger Door 49 2
Fuel Capacity (Lbs.) 705,000 3rd Passenger Door 88 3
Empty Weight (Lbs.) 575,406 4th Passenger Door 208 1
Max Takeoff Weight (Lbs.) 1,124,357 5th Passenger Door 172 9
Max Landing Weight (Lbs.) 831,142 6th Passenger Door - -
Runway Length Required (Ft.) 11,000 2nd Level, 1st Pass. Door 34 8
Service Turm-Around Time (Min.) 120 2nd Level, 2nd Pass. Door 64 5
Approach Speed (Knots) 150 2nd Level, 3rd Pass. Door 127 4
Takeoff Speed (Knots) - 2nd Level, 4th Pass. Door 157 7
Pavement Regired for 180 Degree Turn (Ft.) 197 ine Dimensions:

Turning Radius of Nose Gear (Ft.) 170 Engine to Centerline (In) 44 6
Wingtip Clearance Radii (Ft) - Ground Clearance (In) 4 1
Noise Level (Stage Level) Below 3 Engine to Centerline (Out) 77 1
Number of Engines 4 Ground Clearance (Out) 8 1
Maximum Thrust Per Engine 72,000




ATRBUS A3XX-100
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E
Airplane Design Group VI

Airplane wingspan . . . . Coe 259.20 feet
Primary runway end approach v151b111ty minimums are lower than CAT I
Other runway end approach vigibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 50.70 feet
Airport elevation . . . . . . . . . . . oo ... o 100 feet
Airplane tail height . . . . . . . . . . . . o o ... 79.70 feet

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations with no intervening taxiway . . . . . . . . . . 700
VFR operations with one intervening taxiway . - o« - o« . o« . . 1200
VFR operations with two intervening taxiways . . . ... 1524

feet
feet
feet

IFR approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations 2500
IFR departures .. 2500
IFR approach and departure w1th approach to near threshold .. 2500

IFR approach and departure with approach to far threshold 2500 feet

100 feet for

each 500 feet of threshold stagger.

IFR approaches 3400
Runway centerline to parallel taxiway/taxilane centerline . 503.0 600
Runway centerline to edge of aircraft parking . . . . . . . 503.0 505
Runway width e e e e e e e e e e e e e e e e e e e 200
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e 40
Runway blast pad width . . . . . . . . . . .« . o . .. 280
Runway blast pad length . . . . . . . . . .« .« « . . . ... 400
Runway safety area width . . . . e e e e e 500
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Runway object free area width . . . . e e e e 800
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Clearway width 500
Stopway width 200
Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e 400

Runway OFZ length beyond each runway end e e e e e e e e 200

Inner—-approach OFZ width . . . coe e 400

Inner-approach OFZ length beyond approach llght system e . 200

Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 19.1 18.7
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feet
feet
feet
plus

feet

feet
feet
feet
feet
feet
feet
feet

feet
feet

feet
feet
feet

feet
feet
feet
feet

feet



Inner-transitional OFZ slope out to distance Y
Inner-transitional OFZ distance Y from runway centerllne
Inner-transitional OFZ slope beyond distance Y

Runway protection zone at the primary runway end:

Wwidth 200 feet from runway end
width 2700 feet from runway end
Length

Runway protection zone at other runway end:

Width 200 feet from runway end
Width 2700 feet from runway end
Length

Departure runway protection zone:

Width 200 feet from the far end of TORA
Width 1900 feet from the far end of TORA
Length

Threshold surface at primary runway end:

Distance out from threshold to start of surface
width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section

Length of rectangular section

Slope of surface

Threshold surface at other runway end:

Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section

Length of rectangular section

Slope of surface

Taxiway centerline to parallel taxiway/taxilane centerline
Taxiway centerline to fixed or movable object
Taxilane centerline to parallel taxilane centerline
Taxilane centerline to fixed or movable object
Taxiway width .

Taxiway shoulder w1dth

Taxiway safety area width

Taxiway object free area width

Taxilane object free area width

Taxiway edge safety margin

Taxiway wingtip clearance

Taxilane wingtip clearance

321.
191.
295.
165.

90.
259.
382.
331.

61.

35.

REFERENCE: AC 150/5300-13, Airport Design, including Changes 1
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1000
1750
2500

1000
1750
2500

500
1010
1700

200
1000
4000

10000

34:1

200
1000
4000

10000
0
34:1

324
193
298
167
100
40
262
8 386
0 334
. 20
8 62
9 36

o Ul & o

N .

feet

feet
feet
feet

feet
feet
feet

feet
feet
feet

feet
feet
feet
feet
feet

feet
feet
feet
feet
feet

feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
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AIRBUS A3XX-200

QUICK REFERENCE

" [Wingspan: 259' 2"
Length: 254'
Height: 79' 8"
Passenger Capacity: 656
Maximum Takeoff Weight: 1,212,542
Airport Reference Code (ARC):  D-Vi
General Dimensions: Feet | Inches

i |Length (Overall) 254 0
Height (Overall) 79 8
Wingspan 259 2
Tailspan 103 4
Wing Tip Ground Clearance 29 2

Landing Gear Layout

General Specifications:

Fuselage Dimensions:
Fuselage Width

Fuselage Height

Top of Fuselage to Ground
Door Silt Heights:

1st Passenger Door 17 4
2nd Passenger Door 17 4
3rd Passenger Door 17 5
4th Passenger Door 17 6
5th Passenger Door 17 6
6th Passenger Door - -
2nd Level, 1st Pass. Door 26 6
2nd Level, 2nd Pass. Door 26 6
2nd Level, 3rd Pass. Door 26 7
2nd Level, 4th Pass. Door 26 7

Landing Gear Dimensions:
LAINose to Nose Gear Post
Nose Gear Post to Forward
{Main Gear Post
Nose Gear Post to Rearward
Main Gear Post
Maximum Main Gear Width
Qutside Tire Edge
Door Locations:

{Maximum Thrust Per Eﬁine

|Passenger Capacity 656 1st Passenger Door 20 4
{Cargo Capacity (Lbs.) 209,000 L 2nd Passenger Door - -
uel Capacity (Lbs.) 705,000 3rd Passenger Door - -
mpty Weight (Lbs.) 624,000 4th Passenger Door - -
Max Takeoff Weight (Lbs.) 1,212,542 5th Passenger Door - -
Max Landing Weight (Lbs.) 890,667 6th Passenger Door - -
|Runway Length Required (Ft.) 11,000 2nd Level, 1st Pass. Door 34 8
Service Tum-Around Time (Min.) 120 2nd Level, 2nd Pass. Door - -
pproach Speed (Knots) 150 2nd Level, 3rd Pass. Door - -
akeoff Speed (Knots) - 2nd Level, 4th Pass. Door - -
avement Regired for 180 Degree Turn (Ft.) 197 Engine Dimensions: '
urning Radius of Nose Gear (Ft.) 184 Engine to Centerline (In) 44 6
|Wingtip Clearance Radii (Ft) - Ground Clearance (In) 4 1
Noise Level (Stage Level) Below 3 Engine to Centerline (Out) 77 1
{Number of Engines 4 Ground Clearance (Out) 8 1
78,000




ATIRBUS A3XX-200
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E
Airplane Design Group VI

Airplane wingspan . . . . e ce . 259.20 feet
Primary runway end approach v151b111ty minimums are lower than CAT I
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 50.70 feet
Airport elevation . . . . . . . . . . . . . . ... 100 feet
Airplane tail height . . . . . . . . . « « .« . .« o . . . . 79.70 feet

VFR
VFR
VFR
IFR

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

Airplane Group/ARC
unway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

operations with no intervening taxiway . . . . . . . . . . 700
operations with one intervening taxiway . . . . . . . . . 1200
operations with two intervening taxiways . . .. 1524

feet
feet
feet

approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

unway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations

IFR departures

IFR approach and departure w1th approach to near threshold .. 2500

IFR approach and departure with approach to far threshold 2500 feet
100 feet for each 500 feet of threshold stagger.

2500
2500

IFR approaches 3400
Runway centerline to parallel taxiway/taxilane centerline . 503.0 600
Runway centerline to edge of aircraft parking . . . . . . . 503.0 505
Runway width e e e e e e e e e e e e e e 200
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e 40
Runway blast pad width . . . . . . . . . . . .« « . .« . . . . . . 280
Runway blast pad length . . . . . . . . . . « . « .« « o . . . . 400
Runway safety area width . . . . e e e e e 500
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Runway object free area width . . . . . e e e e 800
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Clearway width 500
Stopway width 200
Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e s e e e e e 400

Runway OFZ length beyond each runway end e e e e e e e e e e 200

Inner-approach OFZ width . . . e e e 400

Inner-approach OFZ length beyond approach llght system e e 200

Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Tnner-transitional OFZ height H . . . . . . . . . . . . 19.1 18.7
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feet
feet
feet
plus

feet

feet
feet
feet
feet
feet
feet
feet

feet
feet

feet
feet
feet

feet
feet
feet
feet

feet



feet

feet
feet
feet

feet
feet
feet

feet
feet
feet

feet
feet
feet
feet
feet

feet
feet
feet
feet
feet

feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
feet
feet

Inner-transitional OFZ slope out to distance Y .o 5:1
Inner-transitional OFZ distance Y from runway centerllne 718 O 721
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
Wwidth 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 321.0 324
Taxiway centerline to fixed or movable object 191.4 193
Taxilane centerline to parallel taxilane centerline 295.1 298
Taxilane centerline to fixed or movable object 165.5 167
Taxiway width . 90.8 - 100
Taxiway shoulder w1dth Co. . 40
Taxiway safety area width 259.2 262
Taxiway object free area width 382.8 386
Taxilane object free area width 331.0 334
Taxiway edge safety margin .. 20
Taxiway wingtip clearance 61.8 62
Taxilane wingtip clearance 35.9 36
REFERENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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BOEING 747-400

QUICK REFERENCE
Wingspan: 213!
Length: 231" 10"
Height: 63' 8"
Passenger Capacity: 400
Maximum Takeoff Weight: 875,000
Airport Reference Code (ARC): D-V

General Dimensions: Feet]inches]
A |Length (Overall) 231 10
Height (Overall) 63 8
213 0
72 9

9

Fuselage Dimensions:
{Fuselage Width
Fuselage Height
{Top of Fuselage to Ground
|Door Sill Heights:

1st Passenger Door

2nd Passenger Door

rd Passenger Door

th Passenger Door

|{5th Passenger Door

6th Passenger Door - -

Y. nd Level, 1st Pass. Door 25 4

nd Level, 2nd Pass. Door - -

Landing Gear Layout 88 """""" - nd Level, 3rd Pass. Door - -
<—AA : T nd Level, 4th Pass. Door

Landing Gear Dimensions: o
ose to Nose Gear Post 25 5

4+— AC
ose Gear Post to Forward Main
79 0

ear Post
ose Gear Post to Rearward

. 89 1
ain Gear Post
aximum Main Gear Width ag 9

Outside Tire Edge)

Door Locations:

1st Passenger Door 31 2

nd Passenger Door 61 8
5
8

General Specifications:
. |Passenger Capacity
Cargo Capacity (Lbs.) 148,412
Fuel Capacity (Gal) 57,065
Empty Weight (Lbs.) 384,088
Max Takeoff Weight (Lbs.) 875,000
Max Landing Weight (Lbs.) 630,000
Runway Length Required (Ft.) 11,000
Service Turn-Around Time (Min.) 60
Approach Speed (Knots) 150
Takeoff Speed (Knots) -
Pavement Regired for 180 Degree Turn (Ft.) 152
Turning Radius of Nose Gear (Ft.) 91
Wingtip Clearance Radii (Ft) 159
Noise Level (Stage Level) Below 3
Number of Engines 4
Maximum Thrust Pe@gine 57,900

rd Passenger Door 100
th Passenger Door 133
{5th Passenger Door 180 | 11
|6th Passenger Door - -
nd Level, 1st Pass. Door 50 0
nd Level, 2nd Pass. Door - -
nd Level, 3rd Pass. Door - -
nd Level, 4th Pass. Door - -
Engine Dimensions:
{Engine to Centerline (In) 38
Ground Clearance (In) 2
Engine to Centerline (Qut) 68
{Ground Clearance (Out) 5

EYEN N1 N
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BOEING 747-400
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E
Airplane Design Group V

Airplane wingspan

Primary runway end approach v151b111ty minimums are lower than CAT I
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track)
Airport elevation
Airplane tail height

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

213.00 feet

40.00 feet
100 feet
63.70 feet

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations with no intervening taxiway . . . . . . . . . . 700
VFR operations with one intervening taxiway . . . . . . . . . 800
VFR operations with two intervening taxiways . . .o 1067

IFR approach and departure with approach to near threshold 2500 feet

feet
feet
feet
less

100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations 2500
IFR departures . .. 2500
IFR approach and departure w1th approach to near threshold .o 2500

IFR approach and departure with approach to far threshold 2500 feet

100 feet for

each 500 feet of threshold stagger.

IFR approaches 3400
Runway centerline to parallel taxiway/taxilane centerline . 393.0 400
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500
Runway width e e e e e e e e e e e e e e e e e e e e 150
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e 35
Runway blast pad width . . . . . . . . . . . . o . ... 220
Runway blast pad length . . . . . . . . . . . . .« . . . . ... 400
Runway safety area width . . . e e e e e e 500
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Runway object free area width . . . . . e e 800
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Clearway width 500
Stopway width 150
Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e 400

Runway OFZ length beyond each runway end e 200

Inner-approach OFZ width . . . Coe e 400

Inner-approach OFZ length beyond approach llght system e 200

Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 25.1 25
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Inner-transitional OFZ slope out to distance Y
Inner-transitional OFZ distance Y from runway centerllne
Inner-transitional OFZ slope beyond distance Y

Runway protection zone at the primary runway end:

Width 200 feet from runway end
width 2700 feet from runway end .
Length

Runway protection zone at other runway end:

Width 200 feet from runway end
Width 2700 feet from runway end
Length

Departure runway protection zone:

width 200 feet from the far end of TORA
Width 1900 feet from the far end of TORA
Length

Threshold surface at primary runway end:

Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section

Length of rectangular section

Slope of surface

Threshold surface at other runway end:

Distance out from threshold to start of surface
wWidth of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section

Length of rectangular section

Slope of surface

Taxiway centerline to parallel taxiway/taxilane centerline
Taxiway centerline to fixed or movable object
Taxilane centerline to parallel taxilane centerline
Taxilane centerline to fixed or movable object
Taxiway width .

Taxiway shoulder w1dth

Taxiway safety area width

Taxiway object free area width

Taxilane object free area width

Taxiway edge safety margin

Taxiway wingtip clearance

Taxilane wingtip clearance

265.
159.
244.
137.

70.
213.
318.
275.

52

REFERENCE: AC 150/5300-13, Airport Design, including Changes 1
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160
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75
35
214
320
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15
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BOEING 747-500X

-« A > QUICK REFERENCE
Wingspan: 251" 3"
Length: 250' 5"
Height: 69' 10"
Passenger Capacity: 462

Maximum Takeoff Weight: 1,200,000
Airport Reference Code (ARC): D-VI

General Dimensions: Feet] Inches
ength (Overall) 250 5
Height (Overall) 69 10

st Passenger Door
nd Passenger Door 17
|3rd Passenger Door 17 11
th Passenger Door 18 5
th Passenger Door 19 0
6th Passenger Door - -
_]2nd Level, 1st Pass. Door 26 [ 2
nd Level, 2nd Pass. Door - -
|2nd Level, 3rd Pass. Door - -
. 12nd Level, 4th Pass. Door - -
Landing Gear Dimensions: . o
Nose to Nose Gear Post - -
Nose Gear Post to Forward Main

. A

Landing Gear Layout %T

107 8

Door

General Specifications: L Locations: i

L |Passenger Capacity 462 | |1st Passenger Door 31
Cargo Capacity (Lbs.) 30,400 {2nd Passenger Door 68 4
Fuel Capacity (Gal) 83,500 3rd Passenger Door 114 11
Empty Weight (Lbs.) - 4th Passenger Door 150 2
Max Takeoff Weight (Lbs.) 1,200,000 5th Passenger Door 197 5
Max Landing Weight (Lbs.) - 6th Passenger Door - -
Runway Length Required (Ft.) 11,000 2nd Level, 1st Pass. Door 53 4

Service Turn-Around Time (Min.) -
Approach Speed (Knots) -
Takeoff Speed (Knots) -
Pavement Regired for 180 Degree Turn (Ft.) < 190
Turning Radius of Nose Gear (Ft.) -
Wingtip Clearance Radii (Ft) -
Noise Level (Stage Level) Below 3
Number of Engines 4
Maximum Thrust Per Engine 75,000

ne Dimensions:
Engine to Centerline (In) 46
Ground Clearance (In) 4
Engine to Centerline (Out) 83
Ground Clearance (Out) 9

[oc] [ (o] =]
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BOEING 747-500X

ATIRPORT DESIGN ATIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E
Airplane Design Group VI

Airplane wingspan

Primary runway end approach v151b111ty minimums are lower than CAT I

Other runway end approach visibility minimums are lower than CAT I
Airplane undercarriage width (1.15 x main gear track)

Airport elevation
Airplane tail height

VFR
VFR
VFR
IFR

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

operations with no intervening taxiway
operations with one intervening taxiway
operations with two intervening taxiways
approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

251.00 feet

Airplane

41 .00 feet
100 feet
69.80 feet

Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

700
1200
1524

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations 2500

IFR departures . . 2500

IFR approach and departure w1th approach to near threshold 2500

IFR approach and departure with approach to far threshold 2500 feet
100 feet for each 500 feet of threshold stagger.

IFR approaches 3400
Runway centerline to parallel taxiway/taxilane centerline 448.5 600
Runway centerline to edge of aircraft parking 448.5 500
Runway width 200
Runway shoulder w1dth 40
Runway blast pad width 280
Runway blast pad length 400
Runway safety area width . 500
Runway safety area length beyond each runway end

or stopway end, whichever is greater 1000
Runway object free area width . .. .o 800
Runway object free area length beyond each runway end

or stopway end, whichever is greater 1000
Clearway width 500
Stopway width 200
Obstacle free zone (OFZ):

Runway OFZ width . 400

Runway OFZ length beyond each runway end 200

Inner-approach OFZ width 400

Inner-approach OFZ length beyond approach llght system 200

Inner-approach OFZ slope from 200 feet beyond threshold 50:1

Inner-transitional OFZ height H 20.1 18.7
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feet
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Inner-transitional OFZ slope out to distance Y .. 5:1
Inner-transitional OFZ distance Y from runway centerllne 709 0 721
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
wWidth 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
wWidth of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 311.2 324
Taxiway centerline to fixed or movable object 185.7 193
Taxilane centerline to parallel taxilane centerline 286.1 298
Taxilane centerline to fixed or movable object 160.6 167
Taxiway width . 81.0 100
Taxiway shoulder w1dth e 40
Taxiway safety area width 251.0 262
Taxiway object free area width 371.4 386
Taxilane object free area width 321.2 334
Taxiway edge safety margin .. 20
Taxiway wingtip clearance 60.2 62
Taxilane wingtip clearance 35.1 36
REFERENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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Landing Gear Layout

General Specifications:

assenger Capacity
argo Capacity (Lbs.) 42,800
{Fuel Capacity (Gal) 83,500
mpty Weight (Lbs.) -
Max Takeoff Weight (Lbs.) 1,200,000
Max Landing Weight (Lbs.) -
Runway Length Required (Ft.) 11,000
ervice Turn-Around Time (Min.) -
pproach Speed (Knots) -
akeoff Speed (Knots) -
avement Regired for 180 Degree Turn (Ft.) 190
urning Radius of Nose Gear (Ft.) -
Wingtip Clearance Radii (Ft) -
Noise Level (Stage Level) Below 3
. {Number of Engines 4
{Maximum Thrust Per Engine 75,000
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BOEING 747-600X

QUICK REFERENCE

Wingspan: 251" 3"
Length: 278' 9"
Height: 69' 10"
Passenger Capacity: 548
Maximum Takeoff Weight: 1,200,000
Airport Reference Code (ARC): D-VIi
General Dimensions: Feet | Inches
L A |Length (Overall) 278 9

Height (Overall) 69 10

Wingspan 251 3

Tailspan 84 6

Fuselage Height -

Top of Fuselage to Ground -
Door Sill Heights:
1st Passenger Door

2nd Passenger Door

3rd Passenger Door

4th Passenger Door

5th Passenger Door

6th Passenger Door -

2nd Level, 1st Pass. Door

2nd Level, 2nd Pass. Door -

2nd Level, 3rd Pass. Door -

- 42nd Level, 4th Pass. Door -
Landing Gear Dimensions: o
Nose to Nose Gear Post -

Nose Gear Post to Forward Main

.04 (Qutside Tire Edge)
Door Locations:

31

Gear Post 104 8
Nose Gear Post to Rearward Main

: 121 10
Gear Post
Maximum Main Gear Width 40 10

1st Passenger Door 2
2nd Passenger Door 81 8
3rd Passenger Door 128 3
4th Passenger Door 178 6
5th Passenger Door 225 9
6th Passenger Door - -
2nd Level, 1st Pass. Door 53 4
2nd Level, 2nd Pass. Door - -
2nd Level, 3rd Pass. Door - -
|2nd Level, 4th Pass. Door - -
Engine Dimensions: e
8 |Engine to Centerline (In) 46 0
Ground Clearance (In) 4 9
Engine to Centerline (Out) 83 6
Ground Clearance (Out) 9 8




BOEING 747-600X
ATIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E

Airplane Design Group VI

Airplane wingspan . . . . . R 251.00 feet
Primary runway end approach v1s1b111ty minimums are lower than CAT I
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 41.00 feet
Airport elevation . . . . . . . . . . . . ..o e 100 feet
Airplane tail height . . . . . . . . . . . .« . . . o . . 69.80 feet

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations with no intervening taxiway . . . . . . . . . . 700 feet
VFR operations with one intervening taxiway . . . . . . . . . 1200 feet
VFR operations with two intervening taxiways . . .. 1524 feet

IFR approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR 0perations . . . .« « « o o o o e e e e e e e e e e e 2500 feet
IFR departures . . . . 2500 feet
IFR approach and departure w1th approach to near threshold . 2500 feet

IFR approach and departure with approach to far threshold 2500 feet plus
100 feet for each 500 feet of threshold stagger.

IFR approaches . . . . . . .« . .« « « « « .+ . oo 3400 feet
Runway centerline to parallel taxiway/taxilane centerline . 448.5 600 feet
Runway centerline to edge of aircraft parking . . . . . . . 448.5 500 feet
Runway width . . . e e e e e e e e e e e e e e e e e e e e 200 feet
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e e 40 feet
Runway blast pad width . . . . . . . . .« . o o o oo . 280 feet
Runway blast pad length . . . . . . . . . « . . .« .« .+ . o ... 400 feet
Runway safety area width . . . . . e e e e e e e 500 feet
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Runway object free area width . . . . c e e e 800 feet
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Clearway width . . . . . . . . « .« o o oo e e e e e e 500 feet
Stopway width . . . . . . . . . . L. .o 200 feet

Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e 400 feet
Runway OFZ length beyond each runway end e e e e e e e e 200 feet
Inner-approach OFZ width . . . e e 400 feet
Inner-approach OFZ length beyond approach llght system e e 200 feet
Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 20.1 18.7 feet
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Inner-transitional OFZ slope out to distance Y .. 5:1
Inner-transitional OFZ distance Y from runway centerllne 709 O 721
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
Wwidth 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 311.2 324
Taxiway centerline to fixed or movable object 185.7 193
Taxilane centerline to parallel taxilane centerline 286.1 298
Taxilane centerline to fixed or movable object 160.6 167
Taxiway width . 81.0 100
Taxiway shoulder w1dth e 40
Taxiway safety area width 251.0 262
Taxiway object free area width 371.4 386
Taxilane object free area width 321.2 334
Taxiway edge safety margin e 20
Taxiway wingtip clearance 60.2 62
Taxilane wingtip clearance 35.1 36
REFERENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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BOEING 777-200

< A > QUICK REFERENCE

: Wingspan: 199' 11"
Length: 206' 6"
Height: 61' 6"
Passenger Capacity: 375
Maximum Takeoff Weight: 535,400
Airport Reference Code (ARC): D-V

General Dimensions: Feet] Inches
ength (Overall) 206 6
{Height (Overall) 61 6
{Wingspan

>
a
1
O
0

T,
_m.»

0
0 —»

1 Top of Fuselage to Ground
Door Sill Heights:

st Passenger Door

nd Passenger Door

rd Passenger Door

4th Passenger Door

th Passenger Door - -
th Passenger Door - -
nd Level, 1st Pass. Door - -
nd Level, 2nd Pass. Door - -
nd Level, 3rd Pass. Door - -
42nd Level, 4th Pass. Door
Landing Gear Dimensions:
A&|Nose to Nose Gear Post 19 4
Nose Gear Post to Forward Main

Landing Gear Layout g .
A S|SY

| Gear Post 18 "
Nose Gear Post to Rearward Main ) )
{Gear Post
Maximum Main Gear Width 42 3

: 4 (Outside Tire Edge
Door Locations:

General Specifications:

-{Passenger Capacity 375 {1st Passenger Door 2
Cargo Capacity (Lbs.) 120,450 nd Passenger Door 56 0
ue! Capacity (Gal) 31,000 rd Passenger Door 119 2
Empty Weight (Lbs.) 299,550 [4th Passenger Door 162 6

Max Takeoff Weight (Lbs.) 535,000
Max Landing Weight (Lbs.) 445,000
Runway Length Required (Ft.) 9,500
Service Turmn-Around Time (Min.) 45
Approach Speed (Knots) -
Takeoff Speed (Knots) -
Pavement Regqired for 180 Degree Turn (Ft.) 156
Turning Radius of Nose Gear (Ft.) 95
Wingtip Clearance Radii (Ft) 145
Noise Level (Stage Level) Below 3
Number of Engines 2
Maximum Thrust Per Engine 76,400

th Passenger Door - -

th Passenger Door - -
J2nd Level, 1st Pass. Door - -
{2nd Level, 2nd Pass. Door - -

nd Level, 3rd Pass. Door - -
12nd Level, 4th Pass. Door - -
Engine Dimensions: S L
L S |Engine to Centerline (In) 31 7
Ground Clearance (In) 2 10
Engine to Genterline (Out) - -
Ground Clearance (Out) - -

i
7
i
=
4
o
i
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BOEING 777-200
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E

Airplane Design Group V

Airplane wingspan . . . Lo . 200.00 feet
Primary runway end approach v151b111ty minimums are lower than CAT I
Other runway end approach vigibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 42 .00 feet
Airport elevation . . . . . . . . . . . L o ..o ... 100 feet
Airplane tail height . . . . . . . . . . . . . . . o oL 61.50 feet

Runway

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSTONS

Airplane Group/ARC
centerline to parallel runway centerline simultaneous operations

when wake turbulence is not treated as a factor:

VFR
VFR
VFR
IFR

Runway

operations with no intervening taxiway . . . . . . . . . . 700 feet
operations with one intervening taxiway . . . . . . . . . 800 feet
operations with two intervening taxiways . . . .o 1067 feet
approach and departure with approach to near threshold 2500 feet less

100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

centerline to parallel runway centerline simultaneous operations

when wake turbulence is treated as a factor:

VFR operations . . . . . . . . .« o« . o o e e e e e e 2500 feet

IFR departures . . .. 2500 feet

IFR approach and departure w1th approach to near threshold .. 2500 feet

IFR approach and departure with approach to far threshold 2500 feet plus
100 feet for each 500 feet of threshold stagger.

IFR approaches . . . . . . . « « « + « . . e e e e e e e e 3400 feet
Runway centerline to parallel taxiway/taxilane centerline . 373.5 400 feet
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500 feet
Runway width . . . e 150 feet
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e e 35 feet
Runway blast pad width . . . . . . . . .« . .« .« . . . o .o o 220 feet
Runway blast pad length . . . . . . . . . . « .« .« .« .« - o o o . . 400 feet
Runway safety area width . . . . e e e e e e 500 feet
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Runway object free area width . . . . e e e e 800 feet
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Clearway width . . . . . . .« « « o . . . . e . e e e e 500 feet
Stopway width . . . . . . . . . . . o o o e e e e e e e 150 feet

Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e e e 400 feet
Runway OFZ length beyond each runway end e e e e e e e e e 200 feet
Inner-approach OFZ width . . . e 400 feet
Inner-approach OFZ length beyond approach llght system e e 200 feet
Tnner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 26.8 25 feet
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Inner-transitional OFZ slope out to distance Y .. 5:1
Inner-transitional OFZ distance Y from runway centerllne 654 0 669
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 250.0 267
Taxiway centerline to fixed or movable object 150.0 160
Taxilane centerline to parallel taxilane centerline 230.0 245
Taxilane centerline to fixed or movable object 130.0 138
Taxiway width . 72.0 75
Taxiway shoulder w1dth L. 35
Taxiway safety area width 200.0 214
Taxiway object free area width 300.0 320
Taxilane object free area width 260.0 276
Taxiway edge safety margin e 15
Taxiway wingtip clearance 50.0 53
Taxilane wingtip clearance 30.0 31
REFERENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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BOEING 777-200 B

- A i QUICK REFERENCE

: Wingspan: 199' 11"
Length: 206' 6"
Height: 61' 6"
Passenger Capacity: 375
Maximum Takeoff Weight: 632,500 |
Airport Reference Code (ARC): D-V

General Dimensions: Feet] Inches
Length (Overall) 206 6
Height (Overall) 61 6
Wingspan 199 11

Fuselage Width

Fuselage Height

Top of Fuselage to Ground
Door Sill Heights:

1st Passenger Door

2nd Passenger Door

3rd Passenger Door

4th Passenger Door

5th Passenger Door - -

6th Passenger Door - -

2nd Level, 1st Pass. Door - -

2nd Level, 2nd Pass. Door - -

2nd Level, 3rd Pass. Door - -

2nd Level, 4th Pass. Door - -

Gear Dimensions:

AlNose to Nose Gear Post

Nose Gear Post to Forward Main

Gear Post

Nose Gear Post to Rearward

Main Gear Post

Maximum Main Gear Width

Qutside Tire Edge
Door Locations:

- { {1st Passenger Door
2nd Passenger Door 56
3rd Passenger Door 119

4th Passenger Door 162

5th Passenger Door - -

th Passenger Door - -

2nd Level, 1st Pass. Door - -

{2nd Level, 2nd Pass. Door -
2nd Level, 3rd Pass. Door -

nd Level, 4th Pass. Door

Engine Dimensions:

ngine to Centerline (In)

{Ground Clearance (In)

{Engine to Centerline (Out) - -

LV {Ground Clearance (Out) - -

P
(o
[
[
O
i
«— O —P

Landing Gear Layout oy e e .
Pl S

General Specifications:
. {Passenger Capacity 375
~{Cargo Capacity (Lbs.) 120,500
Fuel Capacity (Gal) 44,700
Empty Weight (Lbs.) 304,500
Max Takeoff Weight (Lbs.) 632,500
Max Landing Weight (Lbs.) 455,000
unway Length Required (Ft.) 10,500
Service Turn-Around Time (Min.) 45
Approach Speed (Knots) -
Takeoff Speed (Knots) -
{Pavement Regired for 180 Degree Turn (Ft.) 156
{Turning Radius of Nose Gear (Ft.) 95
Wingtip Clearance Radii (Ft) 145
{Noise Level (Stage Level) Below 3
. {Number of Engines 2
~|Maximum Thrust Per Engine 84,700
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BOEING 777-200B
AIRPORT DESIGN ATIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E

Airplane Design Group V

Airplane wingspan . . . e .. coe . 200.00 feet
Primary runway end approach v1s1b111ty minimums are lower than CAT I
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 42 .00 feet
Airport elevation . . . . . . . . . . . o o o .. e . 100 feet
Airplane tail height . . . . . . . . . . . .« « . o .« . . . 61.50 feet

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSTONS

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations with no intervening taxiway . . . . . . . . . . 700 feet
VFR operations with one intervening taxiway . . . . . . . . . 800 feet
VFR operations with two intervening taxiways . . . ... 1067 feet

IFR approach and departure with approach to near threshold 2500 feet less
100 £t for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR 0perations . . . .« « « « « o w e e e e o e e e e e e e 2500 feet
IFR departures . . .. 2500 feet
IFR approach and departure w1th approach to near threshold .. 2500 feet

IFR approach and departure with approach to far threshold 2500 feet plus
100 feet for each 500 feet of threshold stagger.

IFR approaches . . . . . . . « « « « « « o o e e e e e e e e 3400 feet
Runway centerline to parallel taxiway/taxilane centerline . 373.5 400 feet
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500 feet
Runway width . . . e e e e e e e e e e e e e e e e e e e e 150 feet
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e e 35 feet
Runway blast pad width . . . . . . . . . . . o .+ o . . ... . 220 feet
Runway blast pad length . . . . . . . . . . . .« « « < .« . . . . . 400 feet
Runway safety area width . . . . e e e e e e 500 feet
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Runway object free area width . . . . e e e 800 feet
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Clearway width . . . . . . . .« .« .« . . . . .. a e e e e e 500 feet
Stopway width . . . . . . . . . . L. . e e e e e e e e e e 150 feet

Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e 400 feet
Runway OFZ length beyond each runway end e e e e e e e e e 200 feet
Inner-approach OFZ width . . . e e 400 feet
Inner-approach OFZ length beyond approach 1lght system e e 200 feet
Inner-approach OFZ slope from 200 feet ©beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 26.8 25 feet
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Inner-transitional OFZ slope out to distance Y .. 5:1
Inner-transitional OFZ distance Y from runway centerllne 654 O 669
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
Wwidth 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 250.0 267
Taxiway centerline to fixed or movable object 150.0 160
Taxilane centerline to parallel taxilane centerline 230.0 245
Taxilane centerline to fixed or movable object 130.0 138
Taxiway width . . 72.0 75
Taxiway shoulder w1dth e . 35
Taxiway safety area width 200.0 214
Taxiway object free area width 300.0 320
Taxilane object free area width 260.0 276
Taxiway edge safety margin e 15
Taxiway wingtip clearance 50.0 53
Taxilane wingtip clearance 30.0 31
REFERENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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BOEING 777-300

< A > QUICK REFERENCE
5 | J K ) - |Wingspan: 199| 11"
-+t t $ $ : Length: 242" 4
: Height: 60' 8"
zxennnen B Passenger Capacity: 420
oda....... }E¢ Maximum Takeoff Weight: 660,000
Airport Reference Code (ARC):  D-V
e
General Dimensions: Feet fInches
L &{Length (Overall) 242 4
Height (Overall) 60 8
Wingspan 199 11
_____ Tailspan 70 8
A C ing Ti 24
S =

Top of Fuselage to Ground
Door Sill Heights:

1st Passenger Door

2nd Passenger Door

3rd Passenger Door

4th Passenger Door

5th Passenger Door - -
6th Passenger Door - -
2nd Level, 1st Pass. Door - -
2nd Level, 2nd Pass. Door - -
2nd Level, 3rd Pass. Door - -

o

IAA]Nose to Nose Gear Post
Nose Gear Post to Forward

Main Gear Post 102 5
Nose Gear Post to Rearward )
Main Gear Post i

Maximum Main Gear Width 42 3

Outside Tire Edge)
Door Locations: L
1st Passenger Door 22 2
2nd Passenger Door 56 0
3rd Passenger Door 108 2

5

9

General Specifications:
. |Passenger Capacity
Cargo Capacity (Lbs.) -
Fuel Capacity (Gal) -
Empty Weight (Lbs.) -
Max Takeoff Weight (Lbs.) 660,000
Max Landing Weight (Lbs.) -
Runway Length Required (Ft.) -
Service Turn-Around Time (Min.) -
Approach Speed (Knots) - 2nd Level, 3rd Pass. Door - -
Takeoff Speed (Knots) - | R {2nd Level, 4th Pass. Door
Pavement Regired for 180 Degree Turn (Ft.) 185 Engine Dimensions: .
Turning Radius of Nose Gear (Ft.) - 4Engine to Centerline (In) 31 7
Wingtip Clearance Radii (Ft) 145 Ground Clearance (In) 2 10
Noise Level (Stage Level) Below 3 %\;§ Engine to Centerline (Out) - -
- {Number of Engines 2 i ¥ {Ground Clearance (Out) - -
- {Maximum Thrust Per Engine 98,000

4th Passenger Door 152
5th Passenger Door 195
1]6th Passenger Door - -
2nd Level, 1st Pass. Door - -
2nd Level, 2nd Pass. Door - -
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BOEING 777-300
AIRPORT DESIGN AIRPLANE AND ATIRPORT DATA

Aircraft Approach Category D or E

Airplane Design Group V

Airplane wingspan . . . R coe 200.00 feet
Primary runway end approach v131b111ty minimums are lower than CAT I
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 42 .00 feet
Airport elevation . . . . . . . . . . . . .o oo o e e 100 feet
Airplane tail height . . . . . . . . . . . . . . . . . .. 60.70 feet

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations with no intervening taxiway . - . . . . . . . . 700 feet
VFR operations with one intervening taxiway . . . . . . . . . 800 feet
VFR operations with two intervening taxiways . . . L. 1067 feet

IFR approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations . . . . . . . . .« . . . o o . e e 0 e e e e 2500 feet
IFR departures . . . ... 2500 feet
IFR approach and departure w1th approach to near threshold .. 2500 feet

IFR approach and departure with approach to far threshold 2500 feet plus
100 feet for each 500 feet of threshold stagger.

IFR approaches . . . . . . . . .« « « « .« 4 o e e e e e e e 3400 feet
Runway centerline to parallel taxiway/taxilane centerline . 369.5 400 feet
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500 feet
Runway width . . . e e e e e e e e e e e e e e e e e e e e 150 feet
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e 35 feet
Runway blast pad width . . . . . . . . . . « . .« .+ .« . o . . 220 feet
Runway blast pad length . . . . . . . . . . « .« . o . .o 400 feet
Runway safety area width . . . e e e e e 500 feet
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Runway object free area width . . . . e e e e 800 feet
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Clearway width . . . . . . . . . o . . o o oo oo e e e e 500 feet
Stopway width . . . . . . . . . . L L oo o e e e e e e 150 feet

Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e e e 400 feet
Runway OFZ length beyond each runway end e e e e e e e 200 feet
Inner-approach OFZ width . . . e e 400 feet
Inner-approach OFZ length beyond approach 1lght system Lo 200 feet
Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 26.8 25 feet
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Inner-transitional OFZ slope out to distance Y
Inner-transitional OFZ distance Y from runway centerllne
Inner-transitional OFZ slope beyond distance Y

Runway protection zone at the primary runway end:

Wwidth 200 feet from runway end
Width 2700 feet from runway end
Length

Runway protection zone at other runway end:

Width 200 feet from runway end
Width 2700 feet from runway end
Length

Departure runway protection zone:

width 200 feet from the far end of TORA
Wwidth 1900 feet from the far end of TORA
Length . .

Threshold surface at primary runway end:

Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section

Length of rectangular section

Slope of surface

Threshold surface at other runway end:

Distance out from threshold to start of surface
Width of surface at start of trapezoidal section
Width of surface at end of trapezoidal section
Length of trapezoidal section

Length of rectangular section

Slope of surface

Taxiway centerline to parallel taxiway/taxilane centerline
Taxiway centerline to fixed or movable object
Taxilane centerline to parallel taxilane centerline
Taxilane centerline to fixed or movable object
Taxiway width .

Taxiway shoulder w1dth

Taxiway safety area width

Taxiway object free area width

Taxilane object free area width

Taxiway edge safety margin

Taxiway wingtip clearance

Taxilane wingtip clearance

REFERENCE: AC 150/5300-13, Airport Design, including Changes 1
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Landing Gear Layout

General Specifications:

{Passenger Capacity 300
{Cargo Capacity (Lbs.) 1,500
i {Fuel Capacity (Lbs.) 361,651
. {Empty Weight (Lbs.) 303,500
Max Takeoff Weight (Lbs.) 644,100
. [Max Landing Weight (Lbs.) -
unway Length Required (Ft.) 11,000
ervice Turn-Around Time (Min.) -
{Approach Speed (Knots) 155
| Takeoff Speed (Knots) -
| Pavement Regired for 180 Degree Turn (Ft.) 200
{Turning Radius of Nose Gear (Ft.) -
{Wingtip Clearance Radii (Ft) -
{Noise Level (Stage Level) Below 3
{Number of Engines 4
Maximum Thrust Per Engine 50,400
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BOEING HSCT 10801448

QUICK REFERENCE

Wingspan: 155' 2"
Length: 326' 0"
Height: 47" 2"
Passenger Capacity: 300
Maximum Takeoff Weight: 644,100
Airport Reference Code (ARC): D-1V
General Dimensions: Feetjinches
A Length (Overall) 326 0
: \\ Height (Overall) 47| 2
© {Wingspan 155] 2

;\ Tailspan 32 11
& {Wing Tip Ground Clearance

17 4

Fuselage Dimensions:
Fuselage Width

43 | Fuselage Height

M |Top of Fuselage to Ground
-{Door Sill Heights:
1st Passenger Door

@3 2nd Passenger Door
. |3rd Passenger Door

4th Passenger Door

5th Passenger Door

- |6th Passenger Door - -

{2nd Level, 1st Pass. Door - -

= 2nd Level, 2nd Pass. Door - -

2nd Level, 3rd Pass. Door - -

. {2nd Level, 4th Pass. Door
Landing Gear Dimensions:

B

AAINose to Nose Gear Post

. |Nose Gear Post to Forward Main

Gear Post 118 5
- {Nose Gear Post to Rearward
. [Main Gear Post ) -
= |Maximum Main Gear Width 20 4

£ (Outside Tire Edge
Door Locations:

1st Passenger Door 6
2nd Passenger Door 85 2
K:{3rd Passenger Door 143] 1
L \ 4th Passenger Door 204 5
|5th Passenger Door 254 5

6th Passenger Door - -

2nd Level, 1st Pass. Door - -

2nd Level, 2nd Pass. Door - -

2nd Level, 3rd Pass. Door - -

“H42nd Level, 4th Pass. Door
Engine Dimensions:
% IEngine to Centerline (In)

Ground Clearance (In)

I |Engine to Centerline (Out)

Ground Clearance (Out) 9 7




BOEING HSCT
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E
Airplane Design Group IV
Airplane wingspan . . . . . .. ... 155.20 feet
Primary runway end approach v1s1b111ty minimums are lower than CAT I
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 22.30 feet
Airport elevation . . . . . . . . . .+ . . . . .o .. 100 feet
Airplane tail height . . . . . . . . . . . . o . . . . .. 47.20 feet

VFR
VFR
VFR
IFR

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

operations with no intervening taxiway . . . . . . . . . . 700
operations with one intervening taxiway . . . . . . . . . 800
operations with two intervening taxiways . . . L. 1015

feet
feet
feet

approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations 2500

IFR departures . . 2500

IFR approach and departure w1th approach to near threshold .. 2500

IFR approach and departure with approach to far threshold 2500 feet
100 feet for each 500 feet of threshold stagger.

IFR approaches 3400
Runway centerline to parallel taxiway/taxilane centerline . 327.6 400
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500
Runway width . e e e e e e e e e e e e e e e e e e e e 150
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e e 25
Runway blast pad width . . . . . . . . . .« « « « « .« o - .« . . . 200
Runway blast pad length . . . . . . . . .« « . .« « « « « « o . . . 200
Runway safety area width . . . e e e e e e 500
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Runway object free area width . . . e e e e e 800
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000
Clearway width 500
Stopway width 150
Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e e 400

Runway OFZ length beyond each runway end e e e e e e e e e 200

Inner-approach OFZ width . . . e e 400

Inner-approach OFZ length beyond approach llght system Ce . 200

Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 32.6 30.6
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Inner-transitional OFZ slope out to distance Y .. 5:1
Inner-transitional OFZ distance Y from runway centerllne 605 O 622
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
Wwidth 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
Width 200 feet from runway end 1000
wWidth 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section . . . . . 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section . . . . . 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 196.2 215
Taxiway centerline to fixed or movable object 118.6 129.5
Taxilane centerline to parallel taxilane centerline 180.7 198
Taxilane centerline to fixed or movable object 103.1 112.5
Taxiway width . 52.3 75
Taxiway shoulder w1dth ... 25
Taxiway safety area width 155.2 171
Taxiway object free area width 237.2 259
Taxilane object free area width 206.2 225
Taxiway edge safety margin .. 15
Taxiway wingtip clearance 41.0 44
Taxilane wingtip clearance 25.5 27
REFERENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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McDonnell Douglas MD-XX
QUICK REFERENCE

Wingspan: 212' 3"
Length: 234' 4"
Height: 64' 5"
Passenger Capacity: 360

Maximum Takeoff Weight: 802,000
Airport Reference Code (ARC): D-V

| Top of Fuselage to Ground - -

_ |Door Sill Heights: .

: 1st Passenger Door
\\% 2nd Passenger Door
. |3rd Passenger Door
. |4th Passenger Door
! |5th Passenger Door
Y ~|6th Passenger Door - -

»;% 2nd Level, 1st Pass. Door - -

. §2nd Level, 2nd Pass. Door - -
Landing Gear Layout e ARl - {2nd Level, 3rd Pass. Door - -
<+ AA 888 T - {2nd Level, 4th Pass. Door - -
8" 0 AD Landln Gear Dimensions: L
l AA[Nose to Nose Gear Post 29 6

General Dimensions: Feet] Inches
|Length (Overall) 234 4
‘|Height (Overall) 64 5
Wingspan 212 3
_____ ) |Tailspan 75 0
A C |Wing Tip Ground Clearance - -
F ? Fusela e Dimensions: e
i(is i o2 b B [Fuselage Width 19 9
....... l Fuselage Height 19 9

{Nose Gear Post to Forward

“|Main Gear Post

INose Gear Post to Rearward

Main Gear Post

' \_: Maximum Main Gear Width
{(Outside Tire Edge)

General Specifications: | Door Locations:

L |Passenger Capacity 360 | |1st Passenger Door 16

Cargo Capacity (Lbs.) -

7

i [2nd Passenger Door 57 3
3rd Passenger Door 108 9
9

3

Fuel Capacity (Gal) 54,400 .

Empty Weight (Lbs.) 381,000 : 4th Passenger Door 148

Max Takeoff Weight (Lbs.) 802,000 - |5th Passenger Door 186

Max Landing Weight (Lbs.) 568,000 6th Passenger Door - -
Runway Length Required (Ft.) 9,800 3 |2nd Level, 1st Pass. Door - -
Service Tum-Around Time (Min.) < 60 £ {2nd Level, 2nd Pass. Door - -
Approach Speed (Knots) 148 3 12nd Level, 3rd Pass. Door - -
Takeoff Speed (Knots) - 1.12nd Level, 4th Pass. Door - -

Pavement Regired for 180 Degree Turn (Ft.) 184 ine Dimensions:

Turning Radius of Nose Gear (Ft.) 116 & |Engine to Centerline (In)
Wingtip Clearance Radii (Ft) 162 T |Ground Clearance (In) - -
Noise Level (Stage Level) Below 3 U |Engine to Centerline (Out) - -
Number of Engines 3 ¥ |Ground Clearance (Out) - -
Maximum Thrust Per Engine 65,000 +
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MCDONNELL DOUGLAS MD-XX
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E

Airplane Design Group V

Airplane wingspan . . . e 212.20 feet
Primary runway end approach v151b111ty minimums are lower than CAT T
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 45.50 feet
Airport elevation . . . . . . . . . . .o ... e e e e 100 feet
Airplane tail height . . . . . . « . .+ .« .« o . . ... 64.50 feet

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSTIONS

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations with no intervening taxiway . . - o« - o« . . - - 700 feet
VFR operations with one intervening taxiway . - - « . .« o« . . 800 feet
VFR operations with two intervening taxiways . . .. 1067 feet

IFR approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations . . . . . « « « ¢ « .+ .+ . . o e e e e e e 2500 feet
IFR departures . . e 2500 feet
IFR approach and departure w1th approach to near threshold .. 2500 feet

IFR approach and departure with approach to far threshold 2500 feet plus
100 feet for each 500 feet of threshold stagger.

IFR approaches . . . . . . . « .« « « .« .« . . e e e e e e e e 3400 feet
Runway centerline to parallel taxiway/taxilane centerline . 396.5 400 feet
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500 feet
Runway width . . . . . . . . . . o o o o e e e e e e e 150 feet
Runway shoulder width . . . . . . . . . .« . « .« . . . . . .o . 35 feet
Runway blast pad width . . . . . . . . . .« . o . o . o . o . . 220 feet
Runway blast pad length . . . . . . . . . . « « « .+ .« o . . .. 400 feet
Runway safety area width . . . e e e e s a4 e s 500 feet
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Runway object free area width . . . . e e e e 800 feet
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Clearway width . . . . . . « o + « o . . . . .o e e e e e e 500 feet
Stopway width . . . . . . . . . . o o .. e e e e e e e 150 feet

Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e e 400 feet
Runway OFZ length beyond each runway end e e e e e e e e e 200 feet
Inner-approach OFZ width . . . e e 400 feet
Inner-approach OFZ length beyond approach llght system e e 200 feet
Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Tnner-transitional OFZ height H . . . . . . . . . . . . 25.2 25 feet
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Inner-transitional OFZ slope out to distance Y .o 5:1
Inner-transitional OFZ distance Y from runway centerllne 667 0 669
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
Wwidth 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
wWidth of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 264.6 267
Taxiway centerline to fixed or movable object 158.5 160
Taxilane centerline to parallel taxilane centerline 243 .4 245
Taxilane centerline to fixed or movable object 137.3 138
Taxiway width . 75.5 75.5
Taxiway shoulder w1dth coe 35
Taxiway safety area width 212.2 214
Taxiway object free area width 317.0 320
Taxilane object free area width 274.6 276
Taxiway edge safety margin e 15
Taxiway wingtip clearance 52.4 53
Taxilane wingtip clearance 31.2 31
REFERENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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McDonnell Douglas HSCT
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Landing Gear Layout ety
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neral Specifications:

Passenger Capacity 300
Cargo Capacity (Lbs.) -
uel Capacity (Gal.) 60,150
Empty Weight (Lbs.) 302,000
ax Takeoff Weight (Lbs.) 753,000
Max Landing Weight (Lbs.) 396,600
unway Length Required (Ft.) 10,800
ervice Turn-Around Time (Min.) 60
pproach Speed (Knots) 157
akeoff Speed (Knots) 179
avement Regired for 180 Degree Tum (Ft.) 160
urning Radius of Nose Gear (Ft.) 109
ingtip Clearance Radii (Ft) 115
oise Level (Stage Level) 3
umber of Engines 4
L {Maximum Thrust Per Enaine 59,200
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QUICK REFERENCE

Wingspan: 128" 4"
Length: 334' 0"
Height: 56' 4"
Passenger Capacity: 300
Maximum Takeoff Weight: 753,000
Airport Reference Code (ARC):  D-IV
General Dimensions: Feet | Inches
Length (Overall) 334 0
Height (Overall) 56 4
Wingspan 128 4
Tailspan 45 2
Wing Tip Ground Clearance 17 4
Fuselage Dimensions:
Fuselage Width 16 6
Fuselage Height 13 4
Top of Fuselage to Ground 31 7
Door Sill Heights:
1st Passenger Door

2nd Passenger Door
3rd Passenger Door
4th Passenger Door
5th Passenger Door
{6th Passenger Door - -
2nd Level, 1st Pass. Door - -
42nd Level, 2nd Pass. Door - -
J2nd Level, 3rd Pass. Door - -
2nd Level, 4th Pass. Door - -

Landing Gear Dimensions: G

BA{Nose to Nose Gear Post 99 0
Nose Gear Post to Forward 102 0
Main Gear Post
Nose Gear Post to Rearward
Main Gear Post ) )
Maximum Main Gear Width a3 8
Qutside Tire Edge)

Door Locations:
1st Passenger Door 42 8
2nd Passenger Door 95 0
3rd Passenger Door 154 2
4th Passenger Door 212 6
5th Passenger Door 272 8
6th Passenger Door - -
2nd Level, 1st Pass. Door - -
2nd Level, 2nd Pass. Door - -
2nd Level, 3rd Pass. Door - -

i 2nd Level, 4th Pass. Door - -

Engine Dimensions:

| S {Engine to Centerline (In) 24 5
Ground Clearance (In) 7 1
Engine to Centerline (Out) 37 3
Ground Clearance (Out) 9 0




MCDONNELL DOUGLAS HSCT
AIRPORT DESIGN AIRPLANE AND AIRPORT DATA

Aircraft Approach Category D or E

Airplane Design Group IV

Airplane wingspan . . . . . 128.30 feet
Primary runway end approach V1s1b111ty minimums are lower than CAT I
Other runway end approach visibility minimums are lower than CAT I

Airplane undercarriage width (1.15 x main gear track) . . . 33.70 feet
Airport elevation . . . . . . . . . . L ..o e e . 100 feet
Airplane tail height . . . . . . . . . . . . .« . . o . . . 56.30 feet

RUNWAY AND TAXIWAY WIDTH AND CLEARANCE STANDARD DIMENSIONS

Airplane Group/ARC
Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is not treated as a factor:

VFR operations with no intervening taxiway . . . . . . . . . . 700 feet
VFR operations with one intervening taxiway . . . . . . . . . 800 feet
VFR operations with two intervening taxiways . . . Coe 1015 feet

IFR approach and departure with approach to near threshold 2500 feet less
100 ft for each 500 ft of threshold stagger to a minimum of 1000 feet.

Runway centerline to parallel runway centerline simultaneous operations
when wake turbulence is treated as a factor:

VFR operations . . . . . « « « o« e e e e e e e e e e e e 2500 feet
IFR departures . . . .. 2500 feet
IFR approach and departure w1th approach to near threshold .. 2500 feet

IFR approach and departure with approach to far threshold 2500 feet plus
100 feet for each 500 feet of threshold stagger.

IFR approaches . . . . .« « « o« o« e e e e e e e e e e e e 3400 feet
Runway centerline to parallel taxiway/taxilane centerline . 314.1 400 feet
Runway centerline to edge of aircraft parking . . . . . . . 400.0 500 feet
Runway width . . . e e e e e e e e e e e e e e e e e e e 150 feet
Runway shoulder w1dth e e e e e e e e e e e e e e e e e e e e 25 feet
Runway blast pad width . . . . . . . . . + « . . . . . . ... 200 feet
Runway blast pad length . . . . . . . . .« . . . .« . .« .« . « . . . 200 feet
Runway safety area width . . . e e e e e 500 feet
Runway safety area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Runway object free area width . . . . . C e e e e 800 feet
Runway object free area length beyond each runway end

or stopway end, whichever is greater . . . . . . . . . . . . . 1000 feet
Clearway width . . . . . . . . .« o . . L Lo oo e e e e e 500 feet
Stopway width . . . . . . . . . . . o . o o Lo e e e e e e 150 feet

Obstacle free zone (OFZ):

Runway OFZ width . . . e e e e e e e e e 400 feet
Runway OFZ length beyond each runway end e e e e e e e e 200 feet
Inner-approach OFZ width . . . Coe e 400 feet
Inner-approach OFZ length beyond approach llght system e e 200 feet
Inner-approach OFZ slope from 200 feet beyond threshold . . . 50:1

Inner-transitional OFZ height H . . . . . . . . . . . . 36.1 30.6 feet
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Inner-transitional OFZ slope out to distance Y .. 5:1
Inner-transitional OFZ distance Y from runway centerllne 576 O 622
Inner-transitional OFZ slope beyond distance Y 6:1
Runway protection zone at the primary runway end:
Width 200 feet from runway end 1000
Width 2700 feet from runway end 1750
Length 2500
Runway protection zone at other runway end:
width 200 feet from runway end 1000
Wwidth 2700 feet from runway end 1750
Length 2500
Departure runway protection zone:
Width 200 feet from the far end of TORA 500
Width 1900 feet from the far end of TORA 1010
Length 1700
Threshold surface at primary runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Threshold surface at other runway end:
Distance out from threshold to start of surface 200
Width of surface at start of trapezoidal section 1000
Width of surface at end of trapezoidal section 4000
Length of trapezoidal section 10000
Length of rectangular section 0
Slope of surface 34:1
Taxiway centerline to parallel taxiway/taxilane centerline 164.0 215
Taxiway centerline to fixed or movable object 99.8 129.5
Taxilane centerline to parallel taxilane centerline 151.1 198
Taxilane centerline to fixed or movable object 87.0 112.5
Taxiway width . 63.8 75
Taxiway shoulder w1dth ... 25
Taxiway safety area width 128.3 171
Taxiway object free area width 199.7 259
Taxilane object free area width 173.9 225
Taxiway edge safety margin .. 15
Taxiway wingtip clearance 35.7 44
Taxilane wingtip clearance 22.8 27
REFEFRENCE: AC 150/5300-13, Airport Design, including Changes 1 through 4.
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