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Physical Characteristics
Aerodrome Reference Code

ICAO Annex 14 Vol I, Table 1-1 

ICAO Reference Code

Model Wingspan 
(ft./m)

ARFL
(ft./m)

Code 
Number

Code 
Letter

787-9 197.3/60.1 9,186/2,800 4 E

747-400 213/64.9 9,481/2,890 4 E

747-8 224.4/68.4 9,698/2,956 4 F

777-300ER 212.8/64.8 10,236/3,120 4 E

777-8F Wingtip Folded 212.8/64.8 --- 4 E

Wingtip 
Extended

235.4/71.8 --- 4 F

777-9

Wingtip Folded 212.8/64.8 9,514/2,900* 4 E

Wingtip 
Extended

235.4/71.8 9,514/2,900* 4 F

• Preliminary data
• Aeroplane reference field length (ARFL) is based on Maximum Taxi Weight at standard day, 

seal level conditions.
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Physical Characteristics
Aircraft Field Length Requirement 

ICAO Annex 14 Vol. I 8th Edition - Table 1-1
Conditions: Standard Day, Sea level, 0% slope
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Conditions: Standard Day, Sea level, 0% slope
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Physical Characteristics
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ICAO Wingspan Codes 
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Compatibility Trends
Wingspan vs Weight

Physical Characteristics
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Physical Characteristics
Maneuvering Capabilities
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Physical Characteristics
777-9
(m)

777-
300ER 
(m)

777F
(m)

787-8 
(m)

787-9 
(m)

787-10 
(m)

747-8 
(m)

767F 
(m)

737-7 
(m)

737-8 
(m)

737-9 
(m)

737-10 
(m)

Wingspan
Wingtip Folded 64.8 --- --- --- --- --- --- --- --- --- ---

Wingtip Extended 71.8 64.8* 64.8* 60.1* 60.1* 60.1* 68.4* 47.6* 35.9* 35.9* 35.9* 35.9*

Overall Length 76.7 73.9 63.7 56.7 62.8 68.3 76.4 54.9 35.6 39.5 42.1 43.8

Tail Height 19.7 18.9 19.0 16.9 17.0 17.0 19.51 16.1 12.5 12.5 12.4 12.5

Wheelbase 32.3 31.2 25.9 22.8 25.8 28.8 31.2 22.8 13.4 15.6 17.2 18.3

Outer Main Gear Wheel Span 12.8 12.9 12.9 11.6 11.9 11.9 12.7 10.9 7.0 7.0 7.0 7.0

Weights (ton)

Maximum Taxi Weight (MTW) 352.4 352.4 348.7 228.4 254.7 254.7 449.1 187.3 80.5 82.8 88.5 89.9

Maximum Takeoff Weight (MTOW) 351.5 351.5 347.8 227.9 254.0 254.0 447.7 186.8 80.2 82.6 88.3 89.7

Maximum Landing Weight (MLW) 266.3 251.3 260.8 172.4 192.7 201.8 312.1 147.8 66.0 69.3 74.3 75.9

ICAO Classifications

ICAO Aerodrome Reference Code 4F/4E** 4E 4E 4E 4E 4E 4F 4D 3C 4C 4C 4C

Rescue and Firefighting Category 10 9 9 8 9 9 10 8 6 7 7 7

*  Airplane does not have a folding w ingtip system
** Wingtips folded
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Physical Characteristics
Airfield Geometry Features Separations

ICAO Standards and 
Recommendations

(ICAO Annex 14 Vol I 8th Edition)

777-9
777-

300ER 787-9 747-400 747-8
A350-
1000 A380

Code 
F 

(FWT
Extend

ed)

Code E   
(FWT 

Folded)Runway – Taxiway Centerline
Separation (m)

-- Instrument Runways 180 172.5 172.5 172.5 172.5 180 172.5 180

-- Non-Instrument Runways 115 107.5 107.5 107.5 107.5 115 107.5 115

Taxiway - Taxiway Centerline 
Separation (m) 91 76 76 76 76 91 76 91

Taxilane - Taxilane Centerline 
Separation (m) 87.5 72.5 72.5 72.5 72.5 87.5 72.5 87.5

Taxiway Centerline - Object 
Separation (m) 51 43.5 43.5 43.5 43.5 51 43.5 51

Taxilane Centerline – Object 
Separation (m) 47.5 40 40 40 40 47.5 40 47.5

Clearance Distance on Aircraft 
Stands (m) 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
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Physical Characteristics
Maneuvering Capabilities

ICAO Standards and Recommendations
(ICAO Annex 14 Vol. I 8th edition) 777-9 777-300ER 787-9 747-400 747-8 A350-1000 A380

Min. Runway Width (m) 45 45 45 45 45 45 45

Min. Runway + Shoulder Width (m) 60 60 60 60 60 60 75

Min. Taxiway Width (m) 23 23 23 23 23 23 23

Min. Taxiway + Shoulder Width (m)
44 for Code F (FWT extended)

38 for Code E (FWT folded) 38 38 38 44 38 44

Outer tire edge to pavement edge clearance (m) 4 4 4 4 4 4 4

Outer Main Gear Wheel Span (OMGWS) (m) 12.8 12.9 11.9 12.6 12.7 12.5 14.3
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Physical Characteristics
Airport Community Noise
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Physical Characteristics
Aircraft Rescue and Firefighting Classification

ICAO Annex 14 Vol. I 8th Edition - Rescue and Firefighting Categories

777-9 777-300ER 787-9 747-400 747-8 A350-1000 A380

Fuselage Width (m) 6.2 6.2 5.8 6.5 6.5 5.9 8.4

Overall Length (m) 76.7 73.1 62.8 70.7 76.4 73.8 72.7

ICAO Rescue and Fire Fighting 
(RFF) Category 10* 9 9 9 10 9 10

* Airports with RFF Cat 9 can accommodate airplane RFF Cat 10, based on ICAO RFF Remission factor.
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777X FWT Operations at Airports
Physical Characteristics

777-
300ER 777-8F 777-9

MTW
352,441 

kg
(777,000 

lb.)

366,049 
kg

(807,000 
lb.)

352,441 
kg

(777,000 
lb.)
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ysical Characteristics
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777X FWT Operations at Airports
777X Folding Wingtip Operational – Rapid Exit Taxiway

Rapid exit taxiway (RET) considered in FWT operational procedure development
Boeing performed studies to confirm that the timing as part of the design will ensure that the FWT will be 
folded prior to entering the parallel taxiway. 

These studies considered high speed exits to rapid-exit taxiways designed to both ICAO and FAA 
separation standards

Simulation of the 777-8/9 taking an ICAO rapid-exit taxiway (RET) to ICAO Annex 14 and Aerodrome 
Design Manual parameters conducted (below)

Simulation confirms wing tips folded prior to entering parallel taxiway

1. Initial point where aircraft 
enters the RET

2. Transition of FWT to fold 
begins at 50 kt ground 
speed.

3. FWT are folded prior to 
entering the parallel 
taxiway—777-8/9 is Code E.

4. FWT are folded, 777-8/9 
reaches 14 kt ground speed 
and maintains it throughout 
the remainder of the RET

5. FWT are folded.
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777X FWT Operations at Airports
Physical Characteristics – 777-9 Parking at a 777-300ER Gate



Copyright © 2022 Boeing. All rights reserved. ECCN: 9E991 – 2022

777X FWT Operations at Airports
Physical Characteristics – 777-9 Parking at a 777-300ER Gate
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777X Airports
Customer Airlines have identified over 600 airports to support 777X operations
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Customer Airlines have identified over 600 airports to support 777X operations



Copyright © 2022 Boeing. All rights reserved. ECCN: 9E991 – 2022

FWT Airport Design/operation Standards

Annex 14 Volume I – Updated 11/05/20

Annex 4 Aeronautical Charts – Updated 2020

Doc 8697 Aeronautical Chart Manual – Updated 2021

Doc 9981 Procedures for Air Navigation Aerodromes – Updated 2020

FAA Engineering Brief 94

777X Boeing Airport Compatibility Group – Common Agreement Document 
– 2018

777X Boeing Airport Planning Manual
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Pavement Loading
Aircraft Classification Number (ACNs)
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Pavement Loading: Pavement Classification Rating (PCRs)

• ICAO Annex 14 - PCR method applicable November 2024

ICAO Doc 9157 ADM P3, Advance Ed 2022
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Pavement Loading: Pavement Classification Rating (PCRs)
• FAARFIELD Software Program g

https://www.airporttech.tc.faa.gov/Products/Airport-Safety-Papers-Publications/Airport-Safety 
Detail/ArtMID/3682/ArticleID/2841/FAARFIELD-20 
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Pavement Loading: Aircraft Classification Rating (ACR)

• The Aircraft Classification Rating (ACR) 
is a number expressing the relative 
effect on an aircraft on a pavement for 
a specified standard subgrade 
strength.

• 4 standard subgrade strength 
categories are defined, common to 
flexible and rigid pavements.
• CAT A, E= 200 Mpa
• CAT B, E= 120 Mpa
• CAT C, E= 80 Mpa
• CAT D, E= 50 MPa

r ACR is numerically defined as two times the Derived Single Wheel 
Load (DSWL) in 100 kgs with a standard tire pressure of 1.5 MPa 
(218 psi) that would require the same thickness as the aircraft to cause 
CDF=1.0 for 36,500 coverage (Flexible) or to reach 2.75 MPa stress (Rigid).  

ACR = 2XDSWL

At a tire pressure of 1.5 MPa
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Pavement Loading: Aircraft Classification Rating (ACR)
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Boeing Airport Operations Engineering: ACR Data in Airport Planning 
Manual

Section 7, Airplane Characteristics for Airport Planning Manuals
www.boeing.com/airports
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Pavement Loading: ACR-PCR Evaluation, Flexible Pavement

665,000 lbs
(302 tons)

PCR 500 
F/A
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Pavement Loading: Narrowbody ACRs, Flexible Pavement
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Pavement Loading: Narrowbody ACRs, Rigid Pavement 
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Pavement Loading: Widebody ACRs, Flexible Pavement
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Pavement Loading: Widebody ACRs, Rigid Pavement 
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Pavement Loading–Example PCN/PCR
ACN – PCN / ACR – PCR Comparison 

Example Airport 1 (ACN/PCN)
RWY 16/34 PCN 96 RBWT
A/C 777-8F (MTW) – ACN 94
Allowable Weight = 370,090 kg > 777-8F MTW (366,049kg)

Example Airport 1 (ACR/PCR)
RWY 16/34 PCR 1215 RBWT
A/C 777-8F (MTW) – ACR 1097
Allowable Weight = 389,050 kg > 777-8F MTW (366,049kg)

Aircraft Operating 
Wt

(lbs)

Annual 
Departure

s

ACR  @ 
Operating 

Wt
A330-900 555,350 1350 900
A350-900 601,650 2161 912
B747-8F 990,000 291 929
B787-9 561,500 2730 1021

B777-200 
LR

768,000 260 1132

B777-300 
ER

777,000 2478 1175

Most Demanding Aircrafts in the Traffic 

Existing Layer Configuration

Example Comparison
Report PCN yields to 370,090 kg
Report PCR yields to 389,050 kg

PCR > PCN                 18,960 kg
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ACR/PCR Timeline

• March 2018 – ACR/PCR Proposal Submitted and adopted bay ICAO ADOP

• November 2018 – Accepted by ICAO ANC.

• June 2019 – Approved by ANC final Review.

• July 2020 – ACR/PCR effective and available for use.

• November 2024 – ACR/PRC Applicable. PCR published to AIPs.
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Impacts of long-term parking on runways/taxiways and non-parking areas

Runways and Taxiways are not meant for parking
Long term static loads applied to 
flexible pavement.

Poor Conditions
Hot temperatures
Spillage of fluids (oil, fuel, cleaners, etc.)
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Impacts of long-term parking on runways/taxiways and non-parking areas
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Impacts of long-term parking on runways/taxiways and non-parking areas
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Findings: 
• RWY PCN 76 FBXT

• Pavement section (15-20 years old):
• 9.75” Asphalt 
• 6” Concrete 
• Subgrade (Natural Soil)

• Aircraft (787-8, @ 450,000 lbs)
• Duration 2 months
• Rutting ranging  from 1 – 3 inches 
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Relevant Links:
1. Boeing Aircraft - Airport Planning Manuals: 
https://www.boeing.com/commercial/airports/plan_manuals.page
2. Boeing Airport Operations Engineering (Airport Compatibility):
https://www.boeing.com/commercial/airports/
3. Boeing Market Outlook:
https://www.boeing.com/commercial/market/commercial-market-outlook/index.page#/downloads
4. Boeing Sustainability:
https://www.boeing.com/resources/boeingdotcom/principles/sustainability/assets/data/2022_Boeing_S
ustainability_Report.pdf
5. FAA Pavement Design software:
https://www.airporttech.tc.faa.gov/Products/Airport-Pavement-Software-Programs
6. Other FAA Airport Design software:
https://www.faa.gov/airports/engineering/design_software
7. FAA Engineering Brief 94 (777X)
https://www.faa.gov/sites/faa.gov/files/airports/engineering/engineering_briefs/EB-94-B-777-9-folding-
wingtips.pdf
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THANK YOU


