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4.0 GROUND MANEUVERING
4.1 General Information
This section provides airplane turning capability and maneuvering characteristics.

For ease of presentation, these data have been determined from the theoretical limits imposed
by the geometry of the aircraft, and where noted, provide for a normal allowance of tire
slippage. As such, it reflects the turning capability of the aircraft in favorable operating
circumstances. These data should only be used as guidelines for the method of determination
of such parameters and for the maneuvering characteristics of this aircraft type.

In the ground operating mode, varying airline practices may demand that more conservative
turning procedures be adopted to avoid excessive tire wear and reduce possible maintenance
problems. Airline operating techniques will vary, in the level of performance, over a wide range
of operating circumstances throughout the world. Variations from standard aircraft operating
patterns may be necessary to satisfy physical constraints within the maneuvering area, such as
adverse grades, limited area or high risk of jet blast damage. For these reasons, ground
maneuvering requirements should be coordinated with the using airlines prior to layout
planning.
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45
TURNING RADII DEPICTED
REPRESENT THEORETICAL
GEOMETRIC TURN CENTERS.

50 TURNING CENTER (TYPICAL)
FOR NOSE GEAR TURNING
55 ANGLE AS SHOWN

60

STEERING ANGLE

DEGREES (TYP) 65

70

ACTUAL OPERATING DATA WILL BE
GREATER THAN VALUES SHOWN SINCE
TIRE SLIPPAGE IS NOT CONSIDERED IN
THESE CALCULATIONS. CONSULT AIRLINE
FOR OPERATING PROCEDURES.

*R-3 IS MEASURED TO OUTSIDE TIRE FACE

R-1 R-2 R-3* R-4 R-5 R-6

STEERING ANGLE

{DEGREES) FT M FT M FT M FT M FT ™M FT M
30 117.1 | 35.7 | 1338 | 40.8 | 145.7 | 44.4 | 180.0 | 54.9 | 148.8 | 45.4 | 160.6 | 48.9
45 ' 641|195 | 808 | 246 | 1033 | 315 | 127.3| 388 | 107.9 | 329 | 1147 | 35.0
50 524] 160 | 69.1| 21.1 | 954 29.1 | 1157 | 35.3 | 1005 | 30.6 | 105.6 | 32.2
55 4240129 | 590 180 | 893|272 | 108.7 | 322 | 947 | 289 | 98.1 | 299
60 335( 102 | 501 ] 153 | 845|258 | 97.0( 295 | 903 | 275 918 | 28.0
65 254 77| 421 128 | 808 | 246 | 890 27.1| 868 | 265 | 86.6 | 26.4
70 180| 55| 347 | 106 | 780 | 238 | 817 249 | 842 257 | 822 | 25.1
75 1.1 34| 277 84| 759 | 234 749 | 228 | 823 251 | 785 | 239
82 MAXIMUM 19| 06| 185| 56| 740 | 226 | 659 201 | 807 | 246 | 743 | 226

4.2 TURNING RADII, NO SLIP ANGLE
MODEL MD-81, -82, -83, AND -88
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TURNING RADII DEPICTED
REPRESENT THEORETICAL

45
GEOMETRIC TURN CENTERS. /

50 TURNING CENTER (TYPICAL)
FOR NOSE GEAR TURNING
55 ANGLE AS SHOWN

STEERING ANGLE
DEGREES (TYP) 60

70

75

MAXIMUM __g2

Z 7

..........

NOTE:

ACTUAL OPERATING DATA WILL BE
GREATER THAN VALUES SHOWN SINCE
TIRE SLIPPAGE IS NOT CONSIDERED'IN
THESE CALCULATIONS. CONSULT AIRLINE
FOR OPERATING PROCEDURES.

*R-3 IS MEASURED TO OUTSIDE TIRE FACE

R-1 R-2 R-3* R-4 R-5 R-6
STEERING ANGLE

(DEGREES) FT M FT M FT M FT M FT M FT M
30 100.6 | 30.7 | 117.3 | 358 | 126.7 | 38.6 | 163.6 | 499 | 1298 | 39.6 | 1423 | 434
45 546 | 166 | 71.3| 21.7 | 898 274 | 1178 | 359 | 945 | 288 | 1024 | 312
50 445 | 136 | 61.1| 186 | 830| 263 | 107.7| 328 | 881 | 268 | 944 | 288
55 35.7 | 109 524| 160 77.7| 237 991 302 | 831 | 253 878 | 268
60 280 | 85 447( 136| 735 224 91.4| 279 | 793 | 242 | 823 | 251
65 21.0| 6.4 3771 15| 703 | 214| 846| 258 764 | 233 777 | 237
70 146 | 4.4 313| 95| 678 207 782 279| 742 | 226 738 | 225
75 85| 26| 283 77| e6.0| 201 722| 220| 728 | 221} 704§ 215
82 MAXIMUM 05| 0.2 172| 53| 44| 196| 845 197 711 | 21.7| 666 | 204

4.2 TURNING RADII, NO SLIP ANGLE
MODEL MD-87
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v

EFFECTIVE
TURN 79°

STEERING
ANGLE
82°

R4

NOSE GEAR
TRACK

TURN CENTER

MINIMUM PAVEMENT

NOTE:

OPERATING DATA

WIDTH FOR
180° TURN
. 3°0TIRE SLIP ANGLE ASSUMES
82° NOSE WHEEL DEFLECTION
DURING VERY SLOW TURNING EFﬁﬂngE X M R3 R4 RS R6
e CONSULT AIRLINE FOR ACTUAL MD-80| ANGLE FTi M |EFTIMIFT | M | FT | M | FT | M| FT | M | FT | ™
—80 0 . 1 .0l4. . 11736 . } . ) } . .
e NO DIFFERENTIAL BRAKING OR 79 724 (22.1|14.0)4.3198.8 | 30 361|224 |696|21.2]81.2]247] 759231

UNSYMMETRICAL THRUST

4.3 MINIMUM TURNING RADI
MODEL MD-81, -82, -83, AND -88
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EFFECTIVE
TURN 79°

STEERING
ANGLE
82°

NOSE GEAR
TRACK

TURN CENTER

MINIMUM PAVEMENT

WIDTH FOR
180° TURN
NOTE:
o 3°TIRE SLIP ANGLE ASSUMES
82° NOSE WHEEL DEFLECTION
DURING VERY SLOW TURNING EFFECIVEL X M A R3 R4 RS R6
e CONSULT AIRLINE FOR ACTUAL  |mps7l ANGLE |FT | ™M |eT|{mMler | M [FT | M | FT | M| FT | M |FT | M
OPERATING DATA
87 o 9l19.2112237|87.4| 266 | 64.1| 195 | 67.7| 206| 716|218 68.1| 20.8
e NO DIFFERENTIAL BRAKING OR ‘2 62.9 1223 26 5| 677)206)| 7162
UNSYMMETRICAL THRUST

4.3 MINIMUM TURNING RADII

MODEL MD-87
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NOT TO BE USED FOR
LANDING APPROACH VISIBILITY

—11FT5 IN.
PILOT'S EYE POSITION
S ooooooo:o:oooooooooooi?:ooooooooc@ﬂooooooooo 0 —=
) A - C;(o) )
—> tg FT6IN.

- 7 FT8IN.
—> 26 FT8IN. <—

*INCLUDES 1° NOSE DOWN ATTITUDE.

PILOT'S EYE POSITION

MAXIMUM AFT VISION

WITH HEAD ROTATED
ABOUT SPINAL COLUMN

|
€

18 lN.——»’ l«——PILOT'S EYE POSITION
WITH HEAD
MOVED 135 IN.
OUTBOARD

4.4 VISIBILITY FROM
COCKPIT IN STATIC POSITION
MODEL MD-80 SERIES
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/\/ NOTE:
BEFORE DETERMINING THE SIZE OF THE

INTERSECTION FILLET, CHECK WITH THE
AIRLINES REGARDING THE OPERATING
PROCEDURES WHICH THEY USE AND THE
AIRCRAFT TYPES WHICH ARE EXPECTED
TO SERVE THE AIRPORT.

O NOSE GEAR STEERING ANGLE = 25°

NOSE GEAR TRACK

23 FT
(7.0M)

OUTSIDE EDGE
OF OUTBOARD
GEAR TRACK

100 FT R
(30.5 M)

273 FT
(8.32 M)

75 FT
(22.9 ™)

160 FT
(45.7 M)

4.5 RUNWAY AND TAXIWAY TURN PATHS

4.5.1 MORE THAN 90-DEG TURN — RUNWAY TO TAXIWAY TURN

MODEL MD-81, -82, -83, AND -88
NOSE GEAR TRACKING BEYOND
TAXIWAY CENTERLINE
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NOTE:

<

BEFORE DETERMINING THE SIZE OF THE
INTERSECTION FILLET, CHECK WITH THE
AIRLINES REGARDING THE OPERATING
PROCEDURES WHICH THEY USE AND THE
AIRCRAFT TYPES WHICH ARE EXPECTED
TO SERVE THE AIRPORT.

® NOSE GEAR STEERING ANGLE = 25°

NOSE GEAR TRACK

26 FT
(7.9 M)

OUTSIDE EDGE
OF OUTBOARD
GEAR TRACK

100 FT R
(30.5 M)

|
|
|
| (8.32 M)
75 FT
I (22.9 M)
|
|
LA -
150 FT
(45.7 M)

4.5 RUNWAY AND TAXIWAY TURN PATHS
4.5.1 MORE THAN 90-DEG TURN — RUNWAY TO TAXIWAY TURN

MODEL MD-87
NOSE GEAR TRACKING BEYOND
TAXIWAY CENTERLINE
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N I
|
|
|
¢
150 FT
(45.7 M)
I 100 FT R
(30.5 M)
/FT
TN 79 M)

90°

NOTE:

BEFORE DETERMINING THE SIZE OF THE
INTERSECTION FILLET, CHECK WITH THE
AIRLINES REGARDING THE OPERATING
PROCEDURES WHICH THEY USE AND THE
AIRCRAFT TYPES WHICH ARE EXPECTED
TO SERVE THE AIRPORT.

® NOSE GEAR STEERING ANGLE = 27°

)

100 FTR
(30.5M)

{(79Mm)
NOSE GEAR TRACK

(22.9 M)

4.5 RUNWAY AND TAXIWAY TURN PATHS

MODEL MD-81,

4.5.2 90-DEG TURN — RUNWAY TO TAXIWAY

-82, -83, AND -88

NOSE GEAR TRACKING BEYOND

TAXIWAY

CENTERLINE
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NOTE:

BEFORE DETERMINING THE SIZE OF THE
INTERSECTION FILLET, CHECK WITH THE

¢ AIRLINES REGARDING THE OPERATING
PROCEDURES WHICH THEY USE AND THE
150 FT AIRCRAFT TYPES WHICH ARE EXPECTED
(45.7 M) TO SERVE THE AIRPORT.

® NOSE GEAR STEERING ANGLE = 25°

100 FT R
{30.5 M)

27.3FT
(8.32 M) 1
[T O — —— —— —— o
__I___:__|.______Q::__
N \_26 FT (7.9 M) |
75 FT

NOSE GEAR TRACK (229 M)

100 FT R
(30.5M)

4.5 RUNWAY AND TAXIWAY TURN PATHS
4.5.2 90-DEG TURN — RUNWAY TO TAXIWAY

MODEL MD-87

NOSE GEAR TRACKING BEYOND
TAXIWAY CENTERLINE
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NOTE:

BEFORE DETERMINING THE SIZE OF THE
INTERSECTION FILLET, CHECK WITH THE
AIRLINES REGARDING THE OPERATING

PROCEDURES WHICH THEY USE AND THE

A AIRCRAFT TYPES WHICH ARE EXPECTED
TO SERVE THE AIRPORT.
- o]
PR ® NOSE GEAR STEERING ANGLE = 27
(22.9 M)
, NOSE GEAR TRACK
100 FT R
(30.5 M)
G
22 FT
(6.7 M) |
[}
) === -~ T T - "
o ¥ _ Y T ]
77 \y -
4 7
d I
/] 4 27.3FT 75 FT
J 22FT (8.32 M) (22.9 M)
(6.7 M)
I 100 FT R
T (30.5M)
{1
I
M
| | F—==~—ouTsipE ebce
| OF OUTBOARD
| | GEAR TRACKS
aK
4.5 RUNWAY AND TAXIWAY TURN PATHS
4.5.3 90-DEG TURN — TAXIWAY TO TAXIWAY

MODEL MD-81, -82, -83, AND -88

NOSE GEAR TRACKING BEYOND
TAXIWAY CENTERLINE
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NOTE:

BEFORE DETERMINING THE SIZE OF THE
INTERSECTION FILLET, CHECK WITH THE
AIRLINES REGARDING THE OPERATING
PROCEDURES WHICH THEY USE AND THE
A AIRCRAFT TYPES WHICH ARE EXPECTED
TO SERVE THE AIRPORT.

® NOSE GEAR STEERING ANGLE = 30°

— —75 FT

{229 M)

| NOSE GEAR TRACK

100 FT R
(30.5M)

1 I I

26 FT 27.3FT 75 FT
(7.9 M) (8.32 M) (22.9 M)

100 FT R
{30.5M)

OF OUTBOARD
GEAR TRACKS

=~ ouTSIDE EDGE
I
|

4.5 RUNWAY AND TAXIWAY TURN PATHS
4.5.3 90-DEG TURN — TAXIWAY TO TAXIWAY

MODEL MD-87

NOSE GEAR TRACKING BEYOND
TAXIWAY CENTERLINE
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COCKPIT
TRACK

NOTE:

BEFORE DETERMINING THE SIZE OF THE
INTERSECTION FILLET, CHECK WITH THE
AIRLINES REGARDING THE OPERATING

PROCEDURES WHICH THEY USE AND THE
AIRCRAFT TYPES WHICH ARE EXPECTED

TO SERVE THE AIRPORT.

e SYMMETRICAL THRUST

e 75 FT
(22.9m) e MID-CG

100 FT R
{30.5M)

4
.5

.9
4

4

<

100 FT R
(30.5M)

——— OUTSIDE EDGE
OF OUTBOARD
GEAR TRACKS

f— 75 FT
(22.9 M)

RUNWAY AND TAXIWAY TURN PATHS
90-DEG TURN — TAXIWAY TO TAXIWAY

MODEL MD-81, -82, -83, AND -88

COCKPIT TRACKS
CENTERLINE-TO-CENTERLINE
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COCKPIT
TRACK

NOTE:

BEFORE DETERMINING THE SIZE OF THE
INTERSECTION FILLET, CHECK WITH THE
AIRLINES REGARDING THE OPERATING
PROCEDURES WHICH THEY USE AND THE
AIRCRAFT TYPES WHICH ARE EXPECTED
TO SERVE THE AIRPORT.

e SYMMETRICAL THRUST

. 75 FT

(22.9M) e MID-CG

100 FTR
(30.5m)

|

]

75 FT
(22.9 M)

14 FT
4.3 M)

100 FTR
(30.5m)

~——OUTSIDE EDGE
OF OUTBOARD
GEAR TRACKS

—— 75 FT
{22.9 M)

4.5
5.4

RUNWAY AND TAXIWAY TURN PATHS
90-DEG TURN — TAXIWAY TO TAXIWAY

MODEL MD-87

COCKPIT TRACKS
CENTERLINE-TO-CENTERLINE
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EDGE OF PAVEMENT —-\

t
188.2 FT (57.43 M)

SHOULDER

OUTSIDE EDGE
OF MAIN GEAR ,
TRACK

20 FT
(6.1 M)
\

¢

RUNWAY

/

*MINIMUM CLEARANCE FOR MOVING
AIRCRAFT =40 FT (12.2 M} NOTE:

COORDINATE WITH USING AIRLINES

FOR SPECIFIC REQUIREMENTS PRIOR
TO FACILITY DESIGN

4.6 RUNWAY HOLDING BAY (APRON)
MODEL MD-81, -82, -83, AND -88
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EDGE OF PAVEMENT —-\

SHOULDER

OUTSIDE EDGE
OF MAIN GEAR |
TRACK

20 FT
(6.1 M)

|
|
G

TAXIWAY

/L..

/

*MINIMUM CLEARANCE FOR MOVING
AIRCRAFT =40 FT (122 M) NOTE:

COORDINATE WITH USING AIRLINES
FOR SPECIFIC REQUIREMENTS PRIOR
TO FACILITY DESIGN

4.6 RUNWAY HOLDING BAY (APRON)
MODEL MD-87
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