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Introduction

The purpose of this brochure is to provide the Airlines with Airbus data to be used in
conjunction with the TAKEOFF SAFETY TRAINING AID published by the Federal Aviation
Administration. Airframe manufacturer's, Airlines, Pilot groups, and regulatory agencies have
developed this training resource dedicated to reducing the number of rejected takeoff (RTO)
accidents.

The data contained in this brochure are related to section 4 of TAKEOFF SAFETY
TRAINING AID document and provide information related to reverse thrust effectiveness, flight
manual transition times, line up distances, brake pedal force data, reduced thrust examples as
well as the effect of procedural variations on stopping distances.
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APPENDIX

Effect of engine RPM and Airspeed on Reverse Thrust

Reverse Thrust Effectiveness
Examples of Net Reverse Thrust

Airplane Model

Page Number

A300B4 / CF650C2
A300-600 / PW4158
A320 / V2500

A321 / CFM56-5B2 - A319 / CFM56-5B5
A340 / CFM56-5C2

A330 / CF6-80E1A2

4D-ABI 2
4D-ABI 2
4D-ABI 3
4D-ABI 3
4D-ABIl 4

4D-ABIl 4
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Reverse Thrust Effectiveness
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Training information only — Net reverse thrust
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Reverse Thrust Effectiveness
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Reverse Thrust Effectiveness

Sea level — Standard day

LE {per engmne)

14000 ! A s
[ 150 (Kt TAS)

12000 4— -

10000 + 100 (Ki TAS)

OO 50 (Kt TAS)

6000 4 A —an

0 (Kt}

4000 { - — —s
!
2000 -| : - - - L

04 ! : : - ' v .
25 a0 35 40 45 A0 B N G5 70 75 B B85
Parcanl M1
A340 / CFM56-5C2
LB (per engine)
17500 - T
150 (Kt TAS)
15000 A il -
100 (Kt TAS)
12500
50 (Kt TAS)
10000
0 (Kf)
7500
SO0
250 4
{0 + T 1 e

256 30 35 40 45 50 55 60 B85 70O V5 80 85 00 85

Percent N1
A330 / CFB-80E1A2

Training information only — Net reverse thrust

STL-05/05 7 4D ABI-4



Airplane Flight Manual Transition Time Details

The data in this appendix is provided as a reference for the instructor. The individual

APPENDIX

4-F

diagrams show the relationship between the average time required to reconfigure the airplane

for an RTO in the certification flight tests and the expanded times used in the computation of

certified t akeoff performance in the AFM.

Airplane Model

Page Number

Airbus A300

Airbus A310 steel brakes

Airbus A310 — A300-600 carbon brakes
Airbus A320 / carbon brakes

Airbus A321 / carbon brakes

Airbus A319 / carbon brakes

Airbus A330/ carbon brakes

Airbus A340 / carbon brakes

4-F
4-F
4-F
4-F
4-F
4-F
4-F

4-F

ABI-2
ABI-3
ABI-4
ABI-5
ABI-6
ABI-7
ABI-8

ABI-9
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Airplane Flight Manual Transition Time Details

A300

e Without Amendment 42

Brakes application

Flight test
AFM
axpansion
@ Full brakes efiectiveness
Brakes
effectiveness
100% - 100%
024 | i —
19 Time
Flight test AFM Expansion
Recognition - 0.6
Brakes on 0.6 -
Brakes fully efficient - 1.5
Thrust reduction 0.9 1.9
Speedbrakes
fully deployed 1.9 2.9

For certification purposes, braking effectiveness is nulled until
1.5 seconds where 100% braking is considered as effective.
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Airplane Flight Manual Transition Time Details

A310

e Without Amendment 42
e Steel brakes

EF :
@ Brakes application

Flight test
Expansion \
3.9 Time
@
Full brakes effectiveness
Brakes
efficiency
0% — l —
1.9 Time
Flight test AFM Expansion
Recognition - 1.0
Brakes on 0.6 -
Brakes fully efficient - 1.9
Thrust reduction 0.8 2.2
Speedbrakes
fully deployed 2.5 3.9

For certification purposes, braking effectiveness is nulled until
1.9 seconds where 100% braking is considered as effective.
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Airplane Flight Manual Transition Time Details

A310 — A300-600

e Without Amendment 42
e Carbon brakes

=
€=
“%a
Flight test Y
\
@
i
3
%\
%
S
AFM »
EXpPEnSsion

i |
[ Y

Time
1
@ Max torque
Brakes efficiency
&
; 100%
100% -
i Max torque
0% - -
Time
Brakes application
Flight test AFM Expansion
Recognition - 1.0
Brakes on 0.6 1.0
Brakes fully efficient 2.4 2.2
Thrust reduction 0.8 2.8
Speedbrakes
fully deployed 2.6 4.0
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Airplane Flight Manual Transition Time Details

e With Amendment 42

e Carbon brakes
@ o

Flight test

A320

DNE ENGIHE LECGE"II II:III'I

ouT |
AFM )
expansion 1)
ALL ENGINES
A A
i E‘ 2.2 3.5 3.9
Brakes aefficiency 100%
100% 4 Max torque
0%%a -
0.2 1.2 Time
Brakes application
Flight test AFM Expansion
One engine OUT All engines

Engine failure 0 0 -
Recognition 0.3 1 0
Delay (Amendt. 42) - 3 2
Brakes on 0.3 3 2
Thrust reduction &

lift dumper activation 0.5 3.2 2.2
Brakes fully efficient 1.8 4.5 3.5
Lift dumpers fully deployed 2.2 4.9 3.9
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Airplane Flight Manual Transition Time Details

e Post Amendment 42

@

e Carbon brakes

A321

0.63
Flight test Di-a Time
ONE ENGINE| jrecogrition! . Time
QUT 5.83
AFM
gxpansion
| ALL ENGINES Time
i
4.83
Brakes efficiency 100%
100% 4 __§f Max torque
3 | 4
S/,
] qlllll' i
= :
=] |
0% o/ R -
04 039 Time
Brakes application
Flight test AFM Expansion
One engine OUT All engines
Engine failure 0 0 -
Recognition 0.3 1 0
Delay (Amendt. 42) - 3 2
Brakes on 0.3 3 2
Thrust reduction &
lift dumper activation 0.63 3.33 2.33
Brakes fully efficient 1.2 3.9 2.9
Lift dumpers fully deployed 3.13 5.83 4.83
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Airplane Flight Manual Transition Time Details
A319

Post Amendment 42
Carbon brakes

EF) 0.41
Flight test Time
ONE ENGINE N lime
ouT ] 3 o
3 .
expansion (v1 (vov1) |
ALL ENGINES \ Time
A L A A A
0
2 21 3.5 46
Brakes efficiency 100%
100% 6(<//{ Max torque
32\ |
- (2 I
K 1
|
«79” |
0% Y .
0.1 1.5 Time

Brakes application

Flight test AFM Expansion
One engine OUT All engines

Engine failure 0 0 -
Recognition 0.3 1 0
Delay (Amendt. 42) - 3 2
Brakes on 0.3 3 2
Thrust reduction &

lift dumper activation 0.41 3.1 2.1
Brakes fully efficient 1.5 4.5 3.5

Lift dumpers fully deployed 2.6 5.6 4.6

14 4F ABI-7
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Airplane Flight Manual Transition Time Details
A330
e Post Amendment 42
e Carbon brakes
F:—-E’ 0.46
) l 1.5 3.B6
Flight test| 'y L Y Time
ti:‘ o .
¢ w
'| \\H\-\.\ -:5)%"\.___ %‘P‘, \\tp:\?':';l'_;-
| Sl q’rﬁm %“b; L,
\ e, Ny
ey, \\\ﬁ'".r %
“‘ﬂ;ffr gy, o,
| . \\\?&% S
P H\"-\-\,\. - '\-\,\\l
|ONE ENGIN‘: ecognition, Delay \“‘ X ., Time
L_our | 6
1 3| | 3.16 4.2 6.56
AFM 1
expansion ( Vi) .E )|
ALL EMNGINES Time
ik A
0 2246 3.2 5.56
Brakes efficiency 100%
100%: & é—',{ Max torque
-1
87
Ty
2/
& !
a)f i
=
. Y
i 0.7 1.2 Time
Brakes application
Flight test AFM Expansion
One engine OUT All engines
Engine failure 0 0 -
Recognition 0.3 1 0
Delay (Amendt. 42) - 3 2
Brakes on 0.3 3 2
Thrust reduction &
lift dumper activation 0.46 3.16 2.16
Brakes fully efficient 15 4.2 3.2
Lift dumpers fully deployed 3.86 6.56 5.56
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Airplane Flight Manual Transition Time Details
A340
e Post Amendment 42
e Carbon brakes
F:_-E’ 0.46
_ l 1.5 3.B6
Flight test| 'y L Y Time
ti:‘ o .
¢ w
\ \k; 2 %, Ly,
| S q”m%q %“‘-E- e,
\ e, Ny
ey, \\\ﬁ'".r %
“‘ﬂ;ffr gy, o,
| . \\\?&% =S
P H\"-\-\,\. - '\-\,\\l
|ONE ENGIN‘: ecognition, Delay \“‘ X ., Time
L OUT | &
1 3| 1316 4.2 6.56
AFM 1
expansion "11;' .E )|
ALL EMNGINES Time
i O
0 2246 a2 5.56
Brakes efficiency 100%
100%: & é—',{ Max torque
-1
87
g
2/
& !
a)f i
=
. Y
i 0.7 1.2 Time
Brakes application
Flight test AFM Expansion
One engine OUT All engines
Engine failure 0 0 -
Recognition 0.3 1 0
Delay (Amendt. 42) - 3 2
Brakes on 0.3 3 2
Thrust reduction &
lift dumper activation 0.46 3.16 2.16
Brakes fully efficient 15 4.2 3.2
Lift dumpers fully deployed 3.86 6.56 5.56
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Brake Pedal Force Data

The data in this appendix is provided as a reference for the instructor. The individual charts
show the brake pedal force required to apply full brake system pressure, to set the parking
brake, and to disarm the RTO autobrake function, if applicable.

Pedal force (Lb) Handle force (Lb)
To disarm* To apply full To set
RTO autobrake system pressure parking brakes
Low. med Mode
mode max

A319/A320/A321 31 *51 90 Small (1)
A310 34 56 90
A300-600 34 56 90 24
A300 B2/B4 N/A 90
A330/A340 44 58 95 Small (1)

* Disarmement by two pedals

(1) Parking : Parking brakes is electrically activated on these models.

STL - 05/05 17 4G ABI-1
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Reduced Thrust Examples

If the performance limited weight using full takeoff thrust exceeds the actual weight of the
airplane, the possibility may exist that the takeoff can still be performed within the certification
limitations but at lower thrust setting. Takeoffs conducted in this manner are generically
referred to as reduced thrust takeoffs or FLEX takeoffs. The use of reduced takeoff thrust to
enhance engine reliability and reduce maintenance costs is a standard practice used by nearly
all commercial airlines today. In some cases, the use of reduced thrust is so common that the
less-than-full-thrust is referred to as "Standard Thrust" or "Normal Thrust". The name that is
chosen to describe a reduced thrust takeoff is not as important as is understanding the basis
for the thrust used on any given takeoff.

There are essentially two methods of accomplishing this beneficial thrust reduction. The first
is by restricting the engine operation to a lower certified trust rating. This is referred to as
"derate" reduced thrust. Operation of the airplane with derate takeoff thrust will produce
performance margins indentical to that described in Section 4.3.3 of the basic document.

A more frequently used method of reducing takeoff thrust is to tabulate the performance limit
weights for a given runway at the full rated thrust, such as is displayed in a typical airport
runway analysis presentation. Then the temperature and thrust is determined, at wich the
actual airplane weight would become the performance limit weight. This method of thrust
reduction, referred to as the Assumed or Flexible Temperature Method, is of special interest
because, unlike "derate thrust takeoffs", additional "GO" and "STOP" margins exist, beyond
those of the basic certification rules.

There are essentially two sources of additional performance potential, or "margins", inherent
to takeoffs performed using the assumed temperature method to reduce thrust. First, since the
takeoff performance was initially calculated using full takeoff thrust, the applicable minimum
control speed restrictions at full thrust have already been accounted for in determining the
limits weights and speeds. Therefore, if at any time during the takeoff, the pilot decides that the
safety of the takeoff is in question, the engine thrust may be increased to the full-rated value,
without danger of exceeding the minimum control limits.

The second source of additional performance in a flexible temperature takeoff is due to the
true airspeed difference that exists between actual temperature and the higher flexible
temperature. This results in less actual distance being required for the airplane to reach 35 feet
or to come to a stop in an RTO. This appendix contains examples which illustrate these
additional margins that are inherent to reduced thrust takeoff calculations using the flexible
temperature method.

STL - 05/05 18 4H ABI-1
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Reduced Thrust Examples

Airbus Model A300B4-203

APPENDIX

4-H

And example of the conservatism inherent in the use of the assumed (flexible) temperature
method of reduced thrust calculation.

Conditions A300B4

GE CF6-50C2
Sea level

OAT=15°C
8900ft runway

Actual airplane weight = 148 T permits assumed (flexible) temperature of 40°C

Actual temp is 15°C
and assumed . o .
Parameters (flexible) Actual temp is 40°C Margin

temp is 40°C
N1 (%) 111 111
V1 (KIAS/TAS) 153/ 153 153 /159 - 6 KTAS
VR (KIAS/TAS) 155/ 155 155/161 - 6 KTAS
V2 (KIAS/TAS) 160/ 160 160/ 167 -7 KTAS
Thrust at V1, Lbs per engines 37.760 37.760 0 Lbs
Far field length ---ft 8398 8860 462 ft
Accglerate-stop distance 8148 8860 732 ft
(engine-out) ---ft
Acce_lerate-go distance 8398 8860 462 ft
(engine-out) ---ft
Accelerate-go distance 7735 8300 564 ft
(all-engine) ---ft
Second segment gradient % 2.69 2.52 0.0 %
S_econd segment rate of 407 495 - 18 Fpm
climb ---ft per minute

STL 05/05
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Reduced Thrust Examples

Airbus Model A310-300

And example of the conservatism inherent in the use of the assumed (flexible) temperature
method of reduced thrust calculation.
Conditions A310-300
GE CF680-C2A2
Sea level
OAT=15°C
10000ft runway
Actual airplane weight = 155 T permits assumed (flexible) temperature of 40°C

Actual temp is 15°C
and assumed . o .
Parameters (flexible) Actual temp is 40°C Margin

temp is 40°C
N1 (%) 105.4 105.4
V1 (KIAS/TAS) 161/ 161 161/ 168 -7 KTAS
VR (KIAS/TAS) 164/ 164 164 /171 -7 KTAS
V2 (KIAS/TAS) 167/ 167 167 /174 -7 KTAS
Thrust at V1, Lbs per engines 40.320 40.320 0 Lbs
Far field length ---ft 9420 9987 567 ft
Accglerate-stop distance 9111 9987 876 ft
(engine-out) ---ft
Acce_lerate-go distance 9420 9987 567 ft
(engine-out) ---ft
Accelerate-go distance 8233 8937 704 ft
(all-engine) ---ft
Second segment gradient % 2.54 2.54 0.0 %
S_econd segment rate of 431 449 - 18 Fpm
climb ---ft per minute

STL 05/05
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Reduced Thrust Examples

Airbus Model A300-600
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4-H

And example of the conservatism inherent in the use of the assumed (flexible) temperature
method of reduced thrust calculation.

Conditions A300-600

GE CF680-C2A5
Sea level
OAT=15°C
10000ft runway

Actual airplane weight = 168 T permits assumed (flexible) temperature of 40°C

Actual temp is 15°C
and assumed . o .
Parameters (flexible) Actual temp is 40°C Margin

temp is 40°C
N1 (%) 108.2 108.2
V1 (KIAS/TAS) 158/ 158 158 / 165 -7 KTAS
VR (KIAS/TAS) 161/161 161 /168 -7 KTAS
V2 (KIAS/TAS) 164/ 164 164 /171 -7 KTAS
Thrust at V1, Lbs per engines 43.527 43.527 0 Lbs
Far field length ---ft 9432 9980 548 ft
Accglerate-stop distance 9065 9980 915 ft
(engine-out) ---ft
Acce_lerate-go distance 9432 9980 548 ft
(engine-out) ---ft
Accelerate-go distance 7979 8661 681 ft
(all-engine) ---ft
Second segment gradient % 2.65 2.51 0.0 %
S_econd segment rate of 417 435 - 18 Fpm
climb ---ft per minute

STL - 05/05
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Reduced Thrust Examples

Airbus Model A320-200

And example of the conservatism inherent in the use of the assumed (flexible) temperature
method of reduced thrust calculation.
Conditions A320
GE CFM56-5A1
Sea level
OAT=15°C
9500ft runway
Actual airplane weight = 72 T permits assumed (flexible) temperature of 40°C

Actual temp is 15°C
and assumed . o .
Parameters (flexible) Actual temp is 40°C Margin

temp is 40°C
N1 (%) 95.5 95.5
V1 (KIAS/TAS) 150/ 150 150/ 156 - 6 KTAS
VR (KIAS/TAS) 151/151 151 /157 - 6 KTAS
V2 (KIAS/TAS) 154/ 154 154 /161 -7 KTAS
Thrust at V1, Lbs per engines 17.744 17.744 0 Lbs
Far field length ---ft 9002 9468 466 ft
Accglerate-stop distance 8760 9468 208 ft
(engine-out) ---ft
Acce_lerate-go distance 9002 9468 466 ft
(engine-out) ---ft
Accelerate-go distance 7936 7811 575 ft
(all-engine) ---ft
Second segment gradient % 2.68 2.68 0.0 %
S_econd segment rate of 419 438 - 19 Fpm
climb ---ft per minute
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Reduced Thrust Examples

Airbus Model A321-112

APPENDIX

4-H

And example of the conservatism inherent in the use of the assumed (flexible) temperature
method of reduced thrust calculation.

Conditions A321-112
CFM56-5B2
Sea level
OAT=15°C
9459ft runway

Actual airplane weight = 85 T permits assumed (flexible) temperature of 40°C

Actual temp is 15°C
and assumed . o .
Parameters (flexible) Actual temp is 40°C Margin

temp is 40°C
N1 (%) 93.6 93.6
V1 (KT IAS/TAS) 150/ 147 150/ 153 - 6 KTAS
VR (KT IAS/TAS) 158/ 155 158 /162 -7 KTAS
V2 (KT IAS/TAS) 159/ 158 159/ 165 - 7 KTAS
Thrust at V1, Lbs per engines 23.451 23.451 0 Lbs
Far field length (ft) 8859 9459 600 ft
Accglerate-stop distance 8547 9459 912 ft
(engine-out) ---ft
Acce_lerate-go distance 8859 9459 600 ft
(engine-out) ---ft
Accelerate-go distance 7393 2970 577 ft
(all-engine) ---ft
Second segment gradient % 2.4 2.4 0.0 %
S_econd segment rate of 387 401 - 14 Fpm
climb ---ft per minute
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Reduced Thrust Examples

Airbus Model A330-301

APPENDIX

4-H

And example of the conservatism inherent in the use of the assumed (flexible) temperature
method of reduced thrust calculation.

Conditions A330-301
CF6-80E1A2
Sea level
OAT=15°C
9710ft runway

Actual airplane weight = 212 T permits assumed (flexible) temperature of 40°C

Actual temp is 15°C
and assumed . o .
Parameters (flexible) Actual temp is 40°C Margin

temp is 40°C
N1 (%) 102.5 102.5
V1 (KT IAS/TAS) 148/ 148 148 / 155 -7 KTAS
VR (KT IAS/TAS) 150/ 150 150/ 156 - 6 KTAS
V2 (KT IAS/TAS) 155/ 155 155/162 -7 KTAS
Thrust at V1, Lbs per engines 50.347 50.347 0 Lbs
Far field length (ft) 9103 9710 607 ft
Accglerate-stop distance 8916 9710 294 ft
(engine-out) ---ft
Acce_lerate-go distance 9103 9710 607 ft
(engine-out) ---ft
Accelerate-go distance 8363 9013 650 ft
(all-engine) ---ft
Second segment gradient % 2.4 2.4 0.0 %
S_econd segment rate of 376 394 - 18 Fpm
climb ---ft per minute
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Reduced Thrust Examples

Airbus Model A340-311

And example of the conservatism inherent in the use of the assumed (flexible) temperature
method of reduced thrust calculation.
Conditions A340-311
CFM56-5C2
Sea level
OAT=15°C
12267ft runway
Actual airplane weight = 257 T permits assumed (flexible) temperature of 40°C

Actual temp is 15°C
and assumed . o .
Parameters (flexible) Actual temp is 40°C Margin

temp is 40°C
N1 (%) 90 90
V1 (KT IAS/TAS) 148/ 148 148 / 154 - 6 KTAS
VR (KT IAS/TAS) 155/ 155 155/162 -7 KTAS
V2 (KT IAS/TAS) 161/162 161 /168 -7 KTAS
Thrust at V1, Lbs per engines 23.376 23.376 0 Lbs
Far field length (ft) 11358 12267 909 ft
Accglerate-stop distance 11174 12175 1001 ft
(engine-out) ---ft
Acce_lerate-go distance 11322 12175 853 ft
(engine-out) ---ft
Accelerate-go distance 11358 12967 909 ft
(all-engine) ---ft
Second segment gradient % 3 3 0.0 %
S_econd segment rate of 490 509 - 19 Fpm
climb ---ft per minute
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APPENDIX

Reduced Thrust Examples

Airbus Model A340-642

4-H

And example of the conservatism inherent in the use of the assumed (flexible)
temperature method of reduced thrust calculation.

Conditions

A340-642

RR TRENT556
Sea level

OAT =15°C
11558ft runway

Actual airplane weight = 368t permits assumed (flexible) temperature of 40°C

Actual temp is 15°C

Actual temp

climb

PARAMETERS FLEX temp is 40°C |  is 40°C Margin
V1 (kt IAS/TAS) 155.6 / 156.7 155.6/163.4| -6.7 kt TAS
EPR at V1 1.285 1.285 0
Thrust at V1 (Ibs/eng) 40405 40405 0 Ibs
VR (kt IAS/TAS) 165.7 /1 167.2 165.7 /1 174.3 -7.1kt TAS
V2 at 35ft (kt IAS/TAS) 178.5/177.5 178.5/185.1 - 7.6 kt TAS
Far field length (ft) 10719 11558 839 ft
Accelera’ge-stop distance (ft) 10020 10942 922 ft
(one engine out)
Accelerate-go distance () 10305 11115 810 ft
(one engine out)
Accelerate-go distance (ft) 10719 11558 839 ft
(all engines)
Second segment gradient (%) 4.83 4.83 0%
Second segment rate of (ft/mn) 866 903 - 37 f/mn
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@ APPENDIX

Reduced Thrust Examples

Airbus Model A340-541

And example of the conservatism inherent in the use of the assumed (flexible)
temperature method of reduced thrust calculation.

Conditions A340-541
RR TRENT553
Sea level
OAT =15°C
11824ft runway

Actual airplane weight = 372t permits assumed (flexible) temperature of 40°C

Actual temp is 15°C | Actual temp .
PARAMETERS FLEX temp is 40°C | is 40°C Margin
\V/1 (kt IAS/TAS) 154.6 / 155.1 154.6/161.6| -6.5ktTAS
EPR at V1 1.264 1.264 0
Thrust at V1 (Ibs/eng) 38386 38386 0 Ibs
VR (kt IAS/TAS) 163.3/163.8 163.3/170.8 -7kt TAS
\/2 at 35ft (kt IAS/TAS) 174.9/174.0 174.9/181.4 -74kt TAS
Far field length (ft) 10955 11824 869 ft
Accelerate-stop distance
(one engine out) (ft) 10233 11165 932 ft
Accelerate-go distance
(one engine out) (ft) 10495 11319 824 ft
Accelerate-go distance (ft) 10955 11824 869 ft
(all engines)
Second segment gradient (%) 4.03 4.04 0%
Second segment rate of (ft/mn) 710 240 - 30 f/mn
climb
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Lineup Distance Charts

90 degree runway entry 4-1 ABI-3

180 degree turn on the runway 4-1 ABI-4
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Lineup Distance Charts

Lineup corrections should be made when computing takeoff performance anytime the
access to the runway does not permit positioning of the airplane at the threshold. The data
contained in this appendix is based on the manufacturer's data for minimum turn rad consistent
with the turning conditions shown in figure 2 and 3. Operators can use the data in this appendix
to develop lineup corrections appropriate to any runway run geometry. However the use of data
in this appendix does not supersede any requirements that may be already be in place for
specific regulatory agencies. If further assistance is required, the operator should contact the
appropriate manufacturer and regulatory agency to assure compliance with all applicable
regulations.

Definitions of terms

The takeoff distance (TOD) adjustment is made based on the initial distance from the main
gear to the beginning of the runway since the screen height is measured from the main gear,
as indicated by distance "A" in Figure 1. The accelerate-stop distance (ASD) adjustment is
based on the initial distance from the nose gear to the beginning of the runway, as indicated by
distance "B" in Figure 1.

I
| - 'E-:'_._.. S ASD availabile —
.@.. TOD available — —

e S — FtlJI'I'l'l'E.'!.I' |.:_|--|g-|1: — —

(&) Adyustment to take off distance

(B) Adjustment to accelerate stop distance

Figurel

When determining a runway lineup allowance, the characteristics for maneuvering each
airplane model onto each runway should be used in calculating the required corrections. For
example, runways with displaced take off thresholds or ample turning aprons should not need
further adjustment as shown in Figure 2, runways that require a 90 degree turn-on taxiing on
the runway with a 180 degree turn at the end, Figure 3 and 4, may require a lineup adjustment.
This appendix contains the appropriate minimum lineup distance adjustments to both the
accelerate-go (TOD) and accelerate-stop (ASD) cases that result from a 90 degree turn onto
the runway and a 180 degree turn maneuver on the runway.
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Lineup Distance Charts

90 Degree Runway Entry

90 Degree Runway Entry
Maximum Minimum line up distance correction
Aircraft effective
Model steering On TODA ft (m) On ASDA ft (m)
angle
A300 58.3° 70.6 215 132.0 40.2
A310 56° 66.9 20.4 117.8 35.9
A320 75° 35.9 10.9 77.3 23.6
A319 70° 37.8 11.5 74.0 22.6
A321 75° 39.5 12.0 94.9 28.9
A330-200 62° 73.7 22.5 146.5 44.7
A330-300 65° 75.1 22.9 158.4 48.3
A340-200 62° 76.3 23.3 152.5 46.5
A340-300 62° 80.1 24.4 164.0 50.0
A340-500 65° 77.4 23.6 169.1 51.6
A340-600 67° 80.7 24.6 189.6 57.8
; Moo | e Takeolf distance
%1' = M Furway and “'_1 lrf;-'"l (TOD adjusimenl
4'1"_ ‘ﬁE ) | ! 1 _
N N E— 1 t
e N T e
L ‘F?—'I ________ LI (] Lupdoa ™ + Accocicrate Stop
-,-"E»:fg! —\E‘%\‘ |I .._Lif'ﬁ istance [ASD)
94 N P e
¥ T
v
Figura 2 | | |
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Lineup Distance Charts
180 Degree Turnaround

180 Degree Turnaround
Minimum Lineup Distance Required min Nominal lineup distanc_e ona
Aircraft Correction runway width 60m/197’ runway width
Model TODA ASDA TODA ASDA
ft m Ft m ft m ft m ft m
A300 86.9 | 26.5| 148.2 452 | 217.0 66.1 | 1246 | 38.0 | 186.0 56.7
A310 76.3 | 233 | 127.2 38.8 | 2022 61.6 95.1] 29.0| 146.0 44.5
A320 54.0 | 16.5 95.4 29.1 94.2 28.7 As minimum
A319 49.6 | 15.1 85.8 26.2 | 102.0 31.1 As minimum
A321 68.4 | 20.9| 123.9 37.8 | 108.7 33.1 As minimum
A330-200 988 | 30.1| 1716 52.3 | 223.8 68.2 | 1422 | 43.3]| 2150 65.5
A330-300 108.8 | 33.2| 192.1 58.5 | 229.7 70.0 | 157.2| 479 | 2404 73.3
A340-200 1034 | 315 | 179.7 54.8 | 234.3 714 | 1555 | 474 | 231.7 70.6
A340-300 111.8 | 34.1| 195.8 59.7 | 249.3 76.0 | 175.0| 53.3 | 259.0 78.9
A340-500 117.8 | 359 | 209.5 63.9 | 238.8 728 | 173.3| 52.8| 265.0 80.8
A340-600 134.8 | 41.1| 2438 74.3 | 2513 76.6 | 199.3| 60.7 | 308.2 93.9

Note 1: These values have been computed following the conditions shown on the figures below. They differ from the
recommended turning technic, published in the flight crew operating

Note 2: A340-600 requires turning technique described in FCOM to achieve180° turn on 60m wide runway

manual, for which smaller runway width can be obtained.

** Runway width to turn 180 degrees at maximum effective steering angle and end aligned with
the centerline of the pavement. Includes minimum edge safety distance (M) as required in FAA
AC150/5300-13 and ICAO annex 14 (10ft for A319, A320 and A321 15ft all others).

*** | ineup distance required to turn 180 deg. and realign the airplane on the runway centerline
on a 60 meter/197 ft wide runway with at least the minimum edge safety distance

180 Degree Turm to Centerline 180 Degres Turn on a G0m Aunway
" Taxiway Emd PJl:'l!":HIBIﬂ Runway Thrasheld § )
[ == = 4 T i
M | g . TaxkeaH distance
[t L I (T
A I. ", adustment

ASOA,

|

Ml X ."':f‘ Acceleraie Eop J
i1 a digtance (ASD) +
- B adjustment =
152 minimum |
Ly wadin
Figure 3 Figure 4
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The Effect of Procedural Variations
on Stopping Distance

The data in this appendix is provided as a reference for the instructor. The individual
diagrams show the approximate effects of various configuration items and procedural
variations on the rejected takeoff stoping performance of the airplane.

Airplane Model Page Number
Airbus A300B4-203 4-J ABI-2/3
Airbus A310-304 4-J ABI-4/5
Airbus A300-605 4-J ABI-6/7
Airbus A320-211 4-J ABI-8/9
Airbus A321-112 4-J ABI-10/11
Airbus A319-111 4-J ABI-12/13
Airbus A330-301 4-J ABI-14/15
Airbus A340-311 4-J ABI-16/17
Airbus A340-642 4-J ABI-18/19
Airbus A340-541 4-J ABI-20/21
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The Effect of Procedural Variations on Stopping Distance

A300B4-203

Available runway

Dry runway baseline

AFM balanced field length 1 s2c I

ane engine out I"'—" Lift off va!
ATO Wibrakes and Emg fail VR + :.-". 1351:
speedbrakes only == Gol—X - —
One engine acceleration |
I:E:I W1 Transttion i
complate i
Mo go * :
Brakes IEl-L'IP
Effect of reverse thrust v
baseline + (1) TR l lll
@ .
¥ '
4—p - 280 ft

Effect of reverse thrus!
basedine + (2) TH 4

®

L

¥ ‘ ;E-azm:

——

Efiect of no speedbrakes

RTO Wibrakes only (no T/R) LA
Y # o 32 Kts
/. l —
1
l :1 ¥+ 110 ft

I
Eflect of no speedbrakes
ATO Worakes and (1) T/R 4' *

® .
l + “:-mnﬂ
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The Effect of Procedural Variations on Stopping Distance

A300B4-203 (cont'd)

Dry runway baseline

Effect of lato spesdbrakes
5/E deploymenl 5 saconds after '
ina T/A)

Available runway

L
(B} ‘L ‘L 24 Kis
et l _:_p
s ‘ “ + S0t
Effect of Iste RTO initsation
ATO initiated 2 seconds afler V1 Vi
AFM transition (no T/R) l
@ 76 Kits
l * : . + B30 fi
Effact of partial braking ’: ’
/4 brakes or 2 blown tyres Wi
SB+ (1) TR
2 = l * Tramsition 61 Kis
@ l coamphata —r
' I
+ p + 4101
Wet runway
Wt rumway at dry runway e |
limit weight and V1. Brakes I' ' Lift off va'
+ S+ (1) TR engal | W4 _,,,..f-"": Jose
E- M‘i Lne engne accelerabion
LA i
B1 Ki
¥ ——s + 7204
NogoE - b
Brakes "
1 sec .
Wet runway at wal ruriesy 4
limit weight and V1, Brakes I Lift off Ve
+ S8+ (1) TR Eng fail " = + ' I‘- S
T i
(g '1-4_ ,;.wche engine accelaration |
i
!
Mo go% -! | Stap
Brakes i
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The Effect of Procedural Variations on Stopping Distance

A310-304

Available runway

AFM balanced field length
Qne engine oul

ATO Wibrakes and
spepdbrakes anly

Erg fail

Dry runway baseline

@

Effect of reverse thousi
baseline + (1] T/H

®

Effect of reverse st
baselime + (2} T

®

Effect of no speadbrakes
RTO Wibrakes anly (no T/R)

(4

Effect of no speadbrakes
RTO Wibrakes and (1) T/R

®

1 s8¢ |
- Lit off val I:*.sn
R"*GU Ene Eﬂglnt accaleration E
Wi Transiton I
omplata 1
Mo g-n;mk:e;v 1: Sicn
W1
vy
]
l * 4 ;—E - 270 f
i
w1
vy
i
LW
L}
w1
'l' * 5O K=
l _
+ 4—b + 3801
W
'i' * 19 Kis
l -* :" ¢+ 401

v F
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The Effect of Procedural Variations on Stopping Distance

A310-304 (cont'd)

Available runway

Dry runway baseline

Effact of late speedbrakes
S/B deployment 5 seconds atter W1 Wi

s by

Effect of late ATO mitation
RTO initiated 2 seconds aftar W1 Vi

AFM transition {no TIR)
@ ansition {mo 4 }_ o
l * 4
W1
#_4- Transiion

46 iz

¥ s < 200

Effect of parial braking
A4 brakes or 2 blown tyres
+S/B+ (1) TR

A 75 Kis
(:" l compiete —
1
t + p +BIOH
Wet rumway at dry runway 1 s8¢ .
liemvit weight and V1. Brakes Lift off Vai
+ SB+ (1) TR Eng E‘-"».. ‘;;H + ___,.--"'J: Iasit
@l Qne EMQIne accalaration !
W1 !
B1 Kts !
l ! — + T10H
Mo go iy —
Brakes !
3
Wiat MUMWEY at wel Uy o |
limit weight and V1. Brakes |' : Lift off ve
+ BB+ (1) TR Eng fail ""IF' i f 1 11 S
i~ '\-\.\_\_‘_‘_ G I
le - T Engine aocaleratson
w1 i
i
N';.:' ":Jl:" * - Stﬂp
Brakes '
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A300-605

Available runway

Dry runway baseline

AFM balanced field length 1 sec

ne enging out l"—" War
ATO Wibrakes and Eng fail VA LI; o i i IE:'!-H
speedbrakes onl e
IF_P'E' ¥ T 'G':" ne engine accaleration |
k1_:| W1 Transition '
lmmple!e !
Mo goXE _:
Brakes .E-tnp

Effect of revarse thrust
baseline « (1) T/R *

@

.4
e
P'---

g

e

=

Effect of reverse thrust
bassline =+ (2) T/R

® v

4
F3
., R
n
o]
=+

Effect of no speadbrakes
ATO Wibrakes only (no T/B)

@ «

—l—=

Effect of no speedbrakes
ATO Wibrakes and (1) TR *

®

«— g3
o
=
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Available runway

Dry runway baseline

Effect of late speedbrakes
S'B deploymenl 5 seconds after W1 Wi

& T

40 Kis
l . 4 '
..l [
EMest of late BTO initiation s 170 i
ATO infiated 2 seconds after W1 V1 H
AFM transition (no TIR) *
@ T H’II$
LJ : i
Effect of partial braking o L
3/4 brakes or 2 blown Tyres Vi
+58+ (1} TR
@ ‘*‘ 4’ Transition 70 Kig
l complete —
1
l + » +530 ft
Wet runway at dry runway 1 58C 0
limit weight and V1. Brakes [+ i Va1
2B+ ({1TH Eng fail VR : 135"
@ H""':LGD. ne engine acceleration |
W1 "
7B Kis
v j —L + 660 ft
Mo go >
Brakes :‘
Wel runway at wet rumeray 1 sec
limit weeight and V1. Lift off
Brakes + 5/8 + (1) T/R E"glﬂ_ & %Fr _-/’/I I‘Eﬁ
La ]
@ #"u’ One engine accakaration 1

o go"E *

Brakas

|
i
‘I Stop
¥
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A300-211

Dry runway baseline

AFM balanced field length

Available runway

one enging ouf Lift off a3
RTO Wibrakes and Eng En H;H + . T
speadbrakes only m._#ﬂu One engine acceleration'
w i
GJ' V1 Transition i
plete 1
Mo go¥ w .
Brakas i top
Effect of reverse thrust Ve
baseline + (1) T/H 4 -l-
@
'
l ¥ :
3 - 300 fi
i
Effect of revarse thrust V1
bassline + (2) T/R * ¢
©
L]
]
l '- + :: 540 ft
]
Effect of no speedbrakas Vi
RTO WWorakes only (no T/R)
ray ‘l’ ‘L 78 Kis
s l _l..p.
"’ Ly y + 66O ft
L]
Effect of no speedbrakes Vi
ATO W hrakes and (1) T/R * ¢
@ 49 Kis
I . 4 '
44— + 260 1
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The Effect of Procedural Variations on Stopping Distance

A320-211 (cont'd)

Dry runway baseline

EMect of late spasdbrakes

B deployment 5 seconds aiter W LTh |

v

Available runway

(&) 55 Kis
L l -—-h'-l
EMect of late ATO initiation l H—p +330 1t
RTC initiated 2 seconds after W1 Vi !
AFM transdtion {no TR)
@ i
3 '"T"' + BOO
EHect of partial braking s =
34 brakes or 1 blown tyre Wi !
+5B+ 1} TH *
&) Transition 35 Kis
e, l comphete —
1
' 4 + 1300
Wet rumway at dry runway ;
limit weight and V1. Brakes Litt off val
+ S8+ (1) TR . YR *_‘__,.-/'. _f3511
@j % Ena engine acceleration
o 78 Kis |
g
N L _‘, -:-+ + 540 ft
o go " ¥
Brakes T'
Wit runway at wel runway ;
lirmit weight and V1. Brakes vE Lift coff va2
+S/B =+ (1) T/R col_¥ v o3t
w One engine acceleration
Vi i
1
Mo goXE l ' Stop
Brakes i
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Airbus model A321-112

Dry runway baseline

Aoailable runway

AFM balanced field kength 2875 H
BTOD all engines ! |
VWiorakes & speedbrakes only s
-:"'—“1 : |
WVaf W1 VA Lift odf =
Go
W1
Case na1 v ' |
Mo go®  Transition Stop (1]
toLL " [comemm (1) ATO all engane | oo o
af W ,! [2) ATO with engine Eadlure |
‘Mo ga® Tranalrg;:ln | SBOM |
eomples 51'313-.52—-:'

Eftect of reverse thrust -
basating « (1) T/R

R

\ -.

Effect of reverse thinest ©
baseline + (2] TH

|E~asan-'-a_ ¥

A

-490 t

Efiect of no speedbrakes :
ATO Wibrakes anly

E.?_ES-E n-4 .*-

¥

-BEO £

Effact of no speadbrakes
RTO Wibrakes + (2) TR

[f:ase nes v

¥

Effec] of [l speadbrakss |
SE deployment & secands
g_ﬁar W1 !'nl;l TR}

Case N5 ¥

¥
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Airbus model A321-112 (cont'd)

Dry runway baseline

MAvailable remaey

Effect of late RTO iniiation . 7aTS N
baseline with ATO Initiated 22 e
ater V1 40k
[Case -7 ¥ h 4  —
. +4 70 i
Effect of partial hrakln? -
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Airbus model A319-111

Dry runway baseline

Available runway
AFM balanced field length

78751

RTC ak GI‘EIHP!’- - |
Vibrakes & speadDrakes only
. V2
— o
Vil V1 VR Liftol e
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Airbus model A319-111 (cont'd)
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The Effect of Procedural Variations on Stopping Distance

Airbus model A330-301

Dry runway baseline
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Airbus model A330-301 (cont'd)
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The Effect of Procedural Variations on Stopping Distance

Airbus model A340-311
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The Effect of Procedural Variations on Stopping Distance

Airbus model A340-311 (cont'd)
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"Mo go®  Transition
cormiplele

STL - 05/05 48 4J ABI-17


airbus 
48


9,

4-J

APPENDIX

The Effect of Procedural Variations on Stopping Distance

Airbus model A340-642

Dry runway baseline

AVAILABLE RUNWAY

9813 ft
AFM field length §
RTO all engines : Vi35
W/brakes & Lift-Dumpers only
VR Lift off
35ft
\ Y v
- 443 ft
|
V2
V‘ f ‘ VR  Lift off !
e V1
vy 3 v v 3Pt
"GO" :
V1 A :
{ CASE N° 1 v ¥ :
"NO GO" Icr;?sllgfen VRTO I STOP (1)
all engine
p1—sv 1 (2) RTO with engine failure} Post Amdt 42
Vef
I A e
"NO GO" Transition )
complete -164ft | STOP (2)

Effect of reverse thrust :
baseline + (3) T/R

onsenal

b\

|
|
|
|
|
|
|
(1) 1INNER T/RINOP. < >
(2) 1 OUTER T/RINOP. _ 551 f¢ (1)

-410 ft (2)

Effect of reverse thrust : .

baseline + (4) TR :

|

v v — :

>

696 ft

|

Effect of no Lift-dumpers : |
RTO W/ brakes only ' 54 kt

CASE N° 4 v -

| 43741t

|
Effect of no Lift-dumpers : :
RTO W/ brakes + (3) T/R :
CASEN’S v v —
(1) 1 INNER T/R INOP. H.

(2) 1OUTERTRINOP. ., )

-144 t (2)
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APPENDIX

The Effect of Procedural Variations on Stopping Distance

Airbus model A340-642 (cont'd)

AVAILABLE RUNWAY

Effect of late Lift-dumpers : 9994 ft
L/D deployment 5 seconds after V1 (no T/R)
| 45.1 kt
‘ . S
|
<
|+ 2491t
Effect of late RTO initiation : :
baseline with RTO initiated 2 seconds after V1 | 50.0 K
| Skt |
|
v v | —
~ +449ft |
< >
Effect of partial braking : |
10/12 brakes or 2 blown tyres |
+L/D+(3) TIR | 36.3 kt (2)
o |
v v bi
(1) 1 INNER T/R INOP. ) |
(2)1OUTERTRINOP. “13ftle | >
(M +1941t (2)
:
|
Wet runway :
At dry runway limit weight and V1 :
brakes + L/D + (3) T/R + ENG FAIL “ :
1s = 15t |
Vef Vimax VR LIFT OFF v :
% ¢' ¢ M |
"GO" T - 430 ft \
< I 77.3kt (1)
1s : 79.7 kt (2)
CASE N° o] Ve Vimax | N—
"NO GO" Transition (1)1 INNER T/R INOP. e —————3
complete (2) 1 OUTER T/R INOP. | +797 ft (1)
Wet runway | + 860 ft (2)
At dry runway limit weight :
brakes + L/D + (3) T/R + ENG FAIL :
1s _,. “ '
T :
Vef  V1'max VR  LIFT OFF A ,
v v V) ¢15ft |
"GO" —
167 ft |
Vo Vi |
e ' max b
v v v . |
"NO GO"  Transition e
complete - 167 ft
STL - 05/05 50 43 ABI-19
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The Effect of Procedural Variations on Stopping Distance

Airbus model A340-541

Dry runway baseline

AVAILABLE RUNWAY

) 9994 ft
AFM field length ‘
RTO all engines : \/‘35
W/Brakes & Lift-Dumpers only 3
\iR Lift off 35t
- 486 ft
|
1s V2
| | T
Vef VA VR Lift off !
v % v v N
"GO" |
V1 A :
HCASE N° 1 v ¥ '
"No Go"  Transition . STOP (1)
complete (1) RTO all engine
« 1s - 2) RTO with engme failure L Post Amdt 42
Vef V1 bj |
v v ) 4
"No Go"  Transition
complete - 148 ft : STOP (2)
Effect of reverse thrust : :
baseline + (3) T/R :
v v | WS :
() TINNERT/RINOP. | p
(2) 1OUTERT/RINOP.  _ pap #11)
- 397 ft(2)
Effect of reverse thrust : :
baseline + (4) T/R |
CASE N° 3 v v b: :
|
-6761t
|
Effect of no-lift dumpers : :
RTO W/ brakes only : 505kt
CASE N° 4 n v : .
< ;‘
: +325 ft
|
Effect of no-lift dumpers : :
RTO W/ brakes + (3) T/R !
CASE N°5 " - | —p
(1) 1 INNER T/R INOP.
-344 1 (1)
(2) 1OUTERT/RINOP. Y o 2)
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APPENDIX

The Effect of Procedural Variations on Stopping Distance

Airbus model A340-541 (cont'd)

AVAILABLE RUNWAY

Effect of late lift-dumpers :

9994 ft
L/D deployment 5 seconds
After V1 (no T/R) | 41.3 kt
|
. . | |
| |
|
42101t
|
Effect of late RTO initiation : |
Baseline with RTO initiated 2S after V1 } 59.2kt
|
CASE N° 7 . v | N—
< }‘
: . } + 446 ft
Effect of partial braking : |
10/12 brakes or 2 blown tyres }
+L/D +(3) TR !ﬂt 2)
v v —
(1) 1 INNER T/R INOP. 4—»‘_\_,
(2)1OUTERT/RINOP. -71f +190ft(2)
(1!
Wet runway |
|
Wet runway }
At dry runway limit weight and V1 |
Brakes + L/D + (3) T/R + ENG FAIL .- , !
1s I :
| 15ft |
Vef Vimax VR LIFT OFF v |
v v y 1
"GO" - 456 ft : 74.6 kt (1)
1s ) 7] 783kt(2)
,%
’4‘>’ |
Vef  Vimax | AN —
"NO GO"  Transition (1) 1 INNER T/R INOP. ;‘f
complete (2) 1 OUTER T/R INOP. | +7451t(1)
! +791 ft (2)
Wet runway |
At dry runway limit weight |
Brakes + L/D + (3) T/R + ENG FAIL |
fo - \
r— ‘ VR  LIFT OFF A :
\ief V1' max \# ‘i‘ ) 15ft :
IIGOII ‘ .‘
- 190 ft'
1s }
! [
Vef  V1'max
e v b. |
"NO GO"  Transition | -190 ft
complete
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