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Consider the Vehicle

Aircraft have limited capabilities to maneuver on the

ground

Tricycle landing gears

Steering capabilities

Limited space near gates and parking aprons

Luftly,a_qsa
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Sample Design
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Sample Design
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Airbus A380-800

40 foot shoulder

50 foot semi-width taxilane

193 feet
Boeing 747-400
Boeing 71
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Turning Aircraft in Tight Spaces

Nose gear “tiller”

® Pilots use two forms
of steering control:

e Rudder pedals
(provide limited
turning capability)

e “Tiller” control for
ground
maneuvering

source: http://www.reddit.com/r/aviation/comments/2tq7pi/airbus a350 xwb cockpit/
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Invent the Future

Example Aircraft Turning Envelopes

45
|
MAIN CEAR CENTERLINE—
. PROJECTION +
Example: BOElng 737_800 TURNIN ENTERS — NOSE GEAR AXLE
TYPICAL FOR STEERINC -+ PROJECTION

ANCLES SHOWN,

Nose wheel turning radius (R3)
is 73.6 feet when steering angle
is 45 degrees Ve
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Ri R2 R3 Ra RS R6
STEERING INNER OUTER NOSE WING o K
ANGLE GEAR GEAR GEAR TIP NOSE TAL 2
(DEGREES) | FT [ M | FT | M | FT [ M | FT | M | FT | M | FT | M R6
30 775 | 236 | 1006 | 307 | 1037 | 316 | 1491 | 454 | 1104 | 336 | 1208 | 396 \

35 619 | 189 | 850 (269 906 | 276 | 1336 | 407 | 979 | 298 | 1166 | 355

R4
|
60 181 | 55 | 412 | 126 | 603 | 184 | 906 | 276 | 713 | 217 | 838 | 255
65 124 | 38 | 358 | 108 | 6577 | 176 | 851 | 259 | 691 | 211 | 803 | 245
70 72 | 22 | 303 | 92 | 556 | 170 | 800 | 244 | 674 | 206 | 773 | 236 .
78(MAX) | 06 | 02 | 225 | 69 | 535 | 163 | 725 | 221 | 657 | 200 | 733 | 223 source. BO ein g
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Example Aircraft Turning Envelopes

Boeing 737-800 (winglets) using 45 degree steering angle

Nose F}adlus Turning Center
| Nose Gear
| Radius R = 73.6 feet
\ |
Outer Wing \ \
Radius \ \

\ \ \

Tail Radius

Dimensions according to Boeing
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Example Aircraft Turning Envelopes

d= 20 feet d= 20 feet

j (15 ft minimum) (15 ft minimum)

R =250 feet

Variable steering angle

45 degree maximum nose
gear steering angle

Taxilane Centerline

e ==X
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Invent the Future

Aircraft Turning Envelopes
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Horonjeff :
Turning / //
Approximation =

4
Method ,l
[

Track in distance
(Distance from
2 centerline to geometric

center of main gear)

Graphical method to estimate the path of
aircraft main gear.

1) Extend a line from current position to new position
(make sure nose gear tracks centerline)
2) Re-draw landing gear including main gears along

the line drawn in step (1)
3) Continue doing this until the turn is completed

Boeing 747-400
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Invent the Future

Aircraft Turning Envelopes

NOTES:

* SYMMETRICAL THRUST

* MID CG

\./ * BODY GEAR STEERING INOPERATIVE

* NO DIFFERENTIAL BRAKING

* BEFORE DETERMINING THE SIZE OF
INTERSECTION FILLETS, CONSULT USING
75 FT (23 M) AIRLINES OR AIRPORT AUTHORITY

REGARDING OPERATING PROCEDURES
AND AIRCRAFT TYPES EXPECTED TO
SERVE THE AIRPORT.

75 FT (23 M)

=)
™ APPROX PATH OF
T OUTSIDE EDGE OF
APPROX PATH OF WING GEAR TIRES
\?V?JGSK)GEEA%D(‘;[ERSSF MODIFIED FILLET
APPROX 16 5 M
(BOTH SIDES ) R=100 FT (30 M)

R=100 FT (30 M)
MODIFIED FILLET

75 FT 75 FT
CENTERUNE. ‘JF"XT'W&*/Z
| URN APPROX PATH PATH
OF NOSE GEAR (A)'I:PrRJ(())éE ?;LAR
NOSE GEAR TRACKING BEYONG NOSE GEAR TRACKING
INTERSECTING TAXIWAY CENTERLINE CENTERLINE TO CENTERLINE

(JUDGEMENTAL OVERSTEERING)
source: Boeing
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Example Aircraft Turning Envelopes

d= 20 feet
(15 ft minimum)

d= 20 feet
(15 ft minimum)

Over-steering

R =250 feet centerline

Radius

Turning Center

- R=111.9feetﬁ
Taxilane Centerline ', S = ﬁ

Tail Radius

R = 73.6 feet

Outer Wing
Radius |
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Example Aircraft Turning Envelopes

7

Notes:

1) Generous space for
aircraft to taxi into
the gate (without
over-steering)

2) Aircraft shown
(Boeing 737-800) are
not the critical
aircraft for the gate
positions shown

source: Goole Earth
ORD Airport
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Example Aircraft Turnlng Envelopes
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Example Alrcraft Turnlng Envelqpes
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w | ~ Over-steering
\/ ® Centerline Guidance

source: Goole Earth
'Miami International Airport
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Limited Spaces Near Gates (ORD)

_—

\ Oversteering

Centerline Paths
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Detail: Centerline Marks to Gates (ORD)
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Limited Spaces Near Gates

Snapz Pro X
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Parking a Heavy Jet to an Apron
Position
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Parking a Heavy Jet with Over-steering

Target Position
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Parking a Heavy Jet with Over-steering

Boeing 767-300

Target Position

-
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Observe the Nose Gear

4— Fuselage Angle
== Nose Gear Angle

K Steering Angle

S50 pilot steers
~—= the nose gear
... pastthe guiding
~ line (i.e., over-steering)

-
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nt the Futur:

Observe the Nose Gear

v , ) v--:—j;?
3 \ po &0

@ Nose Gear Angle
/_\ Steering Angle

the nose gear
back to guiding
centerline N

N
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Invent the Future

Observe the Nose Gear

4— Fuselage Angle
= Nose Gear Angle

I\ Steering Angle

- — -

the nose gear "‘_F
B T N ____backtoguiding =

\‘3’ N . “centerline ‘ ~

-
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Invent the Future

Observe the Nose Gear

g Fyselage Angle
== Nose Gear Angle

K Steering Angle

Nose gear ~ < SmallSteering Angle -
returns to centerline \ e | Ry

- —

~ Target Position

— & -
R e o . - 9
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nt the Futur

Observe the Nose Gear

Very Small | .

. » o ’ - —
R 4 m.m Steering Angle | N e
4 ke Target Position
/ A R~ A —
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Observe the Nose Gear
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