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A Study on the Allowances of Aircraft Landing Distance
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Abstract

Among the phases of flight operations pilots feel much pressure in landing segment. There is a number
of factors affecting landing safety while pilots reduce aircraft speeds and make a touchdown and stop
completely. If runway length is sufficient for landing, there maybe is no problem. But it is not the case all
the time. So it is necessary to confirm whether landing performance is within limits or not. Required landing
distance is actual landing distance demonstrated by flight test pilot plus allowances for average airline pilots.
FAR(Federal Aviation Regulations) AFM certification is based upon manual landing for dry and wet runway.
Other runway conditions are not the certification basis. JAR dictates even contaminated/slippery runway is
included by prescribed allowances. Automatic landing is not certification basis, so actual landing distances are
provided. In this paper I would like to analyze distance allowances included in each type of runway condition.
In addition there is no regulation about allowances for specific runway condition, I would suggest adequate
allowances for that case.
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Table 1. Example of Calculating the deceleration rate
of the ground and the ground distance

ZA: B85 A =0, vk =0, 5% = 198,000 I, A¥ U2 2%, CD=0.2293, CL= -0.134, uB=10.38

CGround ~ Total | Dynamic Force Accel Accel Total
Speed  Thrust Fryessure Drag L WL 8 Slope flls? s | 25N | pictance
BASE (130 | 800 | 5722 | 7040 | -14esi | 212951 | 0g21 | 0 M7 | 69
BAAE 123 936 | 5128 | 8310 | -13399 | 211399 | 80332 | 0 A5 | 68 | 25 | 215
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2 2 X|‘ xl—
[=kmiEn]

Airborne phase = Da

I\
N,
N
50 ftle— >

N € gl P
l a1, J a2 | ooy
A

Threshold 0

17 3. AHEEEe| ZEEH
Fig 3. Airborne phase of automatic landing

A& 25 Al CAT II/CAT II A<+ VREF + 5 kt
4u8 170z B AERE A9 YaAEAY
& AEHF Ao AAREAD LIHE HE2
FAE] ek, AEAE o] BRAFA} 45
RaREALNG T FSoe WA o
A2t Saslolof ok, AzBFZo AFHE
A9l AA| 25 Ae](Actual Landing Distance)= T
I o] Aejdrt.

N
A
>
©

ALD = (Da + Dg) (6)

4714, Da = &F @S Aol Dg= Ad
of Agleltt. ¥ Dat EFEA|HHthreshold)ol]

MEH  glideslope?  AH7HAS A(d)dlTh}

7) AL Z(Precision Approach)ol X £ 08 FE(3%)d)
£ AHZ BE thresholdol| 4] 1000ft A $=o] Ax|5o] 9l

%

glideslope A5 M58 Bt HAAH(d2)7HA1¢] A

g g, 7)o d29] ZFHAK0d2)Y 3HE
O3k Aglolt). glideslope A NAFE HtH A A|
A7HA e AR)(d2) R okdel o siFehe #E
Azl od2)= 10003)¢] 2JAFHE A5 24
Bere $A4oz 248 Aol

Ground phase = Dg

1
1
1
1
1
50 ft \ |«
| Vo =Vio + 36 vio '|

Threshold 0

gl 4, Xl.ExI— K| AMEHA
Fig 4. Automatic landing stage of the ground phase

AR EH, AAEEE BdRA
T o] FZFHxKGVID)Y S HalE Ax 2ot

29 2577 (Required Landing Distance)= 24|
742743]0“ AFES TTIESE A4S F5
a75E 3722008 BU), ol 2R

we} TEE,

AZEFZ2(dry runway)oll tigt FQASAz|=
e

the 84S FEsjolof ek BUAA 33 G
= A8 Al R 8529 60% olfelN s 44
@ % glofo

FRTHd]. 5, A5 A5A LerilE

o] S7HAIAk I FF2 o] JAZ BHH 40%

7} o<l Aot} ole BFE A Wthreshold) S

= VREF % oo F3siAu,

2 7dAKdownslope), &

FeFS s Aot} AxIF= o EHB]W AT

1 A (reverse thrust)oll 3+ 25 A2] TFABIH(5%

2)E A FouF 40%9] o5 l"f_r% T
oz



I
o
Y
oy
ofo
o
o
o
N
B
A
X
ACh
Lo,
2
o
Mo
>
ol
=2,
e
e

Aol —.l

45760%

Tl

j_%l 5. axgtxgol .\LI 7-|E|
Fig 5. Required landing distance f the dry runway

3-2 &7

[l

T2

n:{)

&2 (wet runway)oll et ZRAFAYE
Algulggo] Hg glo] AxSFE 9 B AF A
A 15%E S7HIFIHL o] Ade sa&EFE4Y
AAFFA AT LISHE g 23 A Hsg
ojtt. AXFFEY AfEQl L6THE FHEFE
83k doFFAI} s ZojAA —i’r%
AgHS B 457 BE Aol o) &8
e PRPIA. HI7L oM R 7} 3o
P 3o AL, wo] oA oA
olx 3] AFE ojvlE AR
F ole& Aot} o] A kxAd
st 84S 2A He=dl o] Aol &
gFo) X9 1158 e o
A
A

rELrEA_ﬁ

o o Uy

oxl 2 W ot on o AL N

O
-
X0
= |
ot

(

-

ol
N
N
o
=)
2

o o

>~ a =
oy L
l‘:lO

ﬁd
op
e

E}. FEEFEdMY dads

Sorr oL o

(

ki

(R
N
fr

> 1o

5 f{i‘g
e
i
N
™
2
1
i

il
_?lﬂ

9% HA)E J_B%?ﬂ\:‘r‘?i 4

ol
-

U2 A o 4N ox o Jif
RE e BN

— =

}7 A 7P #8552060%
437D ed Distance) ] 1678} °5 maui
| 15% %7

a2 6. 589820 WQREAZ
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E 3. 2gEF2 AMEE2(B737-800)[11].
Table 3. The actual landing distance on slippery runway

Reference

Landing Distance (FT)

S REPORTED BRAKING ACTION
BRAKING CONFIGURATION A e
MAX MANUAL BRAKING 770 860 3210 &710
AUTOBRAKE SETTING 2 6120 6120 6280 7060
AUTOBRAKE SETTING 3 390 830 3300 730
MAX AUTOBRAKE SETTING 3450 4020 5250 6720
Landing Distance Adjustments (FT)
CONDITIONS ADIUSTMENTS
— PER 10000 LB BELOW 130000 LB T30 310 30 60
uitlE PER 10000 LB ABOVE 130000 LB 380 380 390 480
AIRPORT
PRESSURE |  PER 1000 FT ABOVE SEA LEVEL 180 180 180 220
ALTITUDE
D PER 10 KTS HEADWIND -0 180 280 20
PER 10 KTS TAILWIND 1050 1050 1200 1740
e PER 10 KTS ABOVE VREF 570 570 570 560
— PER 1% DOWNHILL SLOPE 70 100 240 380
2 PER 1% UPHILL SLOPE 20 30 -130 320
YREVERSE 1 REVERSER INOPERATIVE 110 200 520 1110
i 2 REVERSERS INOPERATIVE 10 440 1260 2020
MAXIMUM REVERSE THRUST 0 0 50 -120

Actual (unfactored) distances are shown. Based on flaps 40, VREF 40 approach speed, 2 engine detent reverse

thrust. Landing distance required includes 1000 ft of air distance.
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