Compute the runway length reqUIrements 10r @ BUCIIE /7 e vessee s vaaas ranuy
~and taking off at an airport at an elevation of 500 m (1640 ft) at a normal Maximyp,
temperature of 30°C (86°F). Assume 25° flaps for landing and 5° flaps for take-off
Maximum operational take-off weight is 102,000 kg (224,686 Ib) and maximum ope,_
tional landing weight is 84,000 kg (185,035 Ib). The airplane has two Pratt & Whitney
2037 engines. i
Landing runway requirement Referring to the FAA manual [1], the landing table
shown in Table 18-1 would be used, reflecting the choice of 25° flaps and the PW engine
2037. Using the upper part of the table, entering with an airport elevation of
200 m and a temperature of 30°C, the maximum permissible landing weight is given as
89,800 kg (197,811 Ib). The operational limit is below this and is therefore permissible.
Entering the lower part of the table with 185,035 Ib ang an elevation 0f}640 ft, inter-
polation between 572 and 56 in the table gives 5.57 or 570 1t (1389 m), © "€° ~ £- &2

S, b

Take-off runway requirement For the take-off runway requirement, wi'tff}%fﬁfg
and two PW 2037 engines the appropriate FAA table is shown in Table 18-2. Entering
the top of the table with maximum temperature 30°C and elevation 500 m, the maxi-
mum permissible take-off weight is 108,900 kg (239,885 Ib). This is greater than
the maximum operational weight to be used and the operational weight is therefore
permitted.

Entering the middle table with 30°C.and 500 m elevation the reference factor R is
found to be 59.7. This factor is then used to enter the lowest part of the table in com-

e

==

bination with the operational weight of 102,000 kg. This gives 258T m (8468 ft) by
interpolation. 757 %
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Runway gradient
Examples of FAA runway length tables are }shown in ‘lables 15-1 ana 1s-Z, wnicn are
ng 757-232 series. These and similar performance
t of zero percent./Effective:

based on the performance of a Boein
curves and tables are based on an effective runway gradien
the max1mum____q;mffgrgpce in runway centerline eleva(tmns di-
: lengths for take-off

runway gradient 1 is deﬁned as the maximu
FAA spec1ﬁes that th__g _____ runway
' between the

vxded by the runway leggth The FA
10 ft per foot of differenc

should be increased by 10
‘hlgh and low points of the runway centerline ¢ elevations.
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.p. 2ol

The FAA airport reference code: See table 18.3

Iongitudinal grade design for runways and taxiways: See

figure 18.3, p. 552 (note errors/ changes on text)

Runway and Taxiway cross-section: see fig. 18.4, p. 554,
tables 18.4 —18.6, pg.555 —558

Taxiways (and exists from runways), turnarounds, holding bays:
see fig. 18.5-18.7, pp. 559 561

63
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1able 18.3 Dc{crminanls Of the FA

A Airport Reference Code

FAA Aircrafy Approach Category

Approach Speed

Aircraft Approach Category
Speed 91 knots or more but less than 121 knots
Speed 121 knots or more but Jess than 141 knots
Speed 141 knots or more but Jess than 166 knots
Speed 166 knots or more

FAA Airplane Design Groups
Wingspan

Airplane Design Group (ADG)

Up to but not including 15 m (49 feet) I
15 m (49 feet) up to but not including 24 m (79 feet) |
24 m (79 feet) up to but not including 36 m (118 feet) I
36 m (118 feet) up to but not including 52 m

(171 feet)

52 m (171 feet) up to but not including 65 m
(214 feer)

65 m (214 feet) up to but not including 80 m
(262 feer) *

1Y

Vv

VI

includi pes 14,
Source: Airport Design, FAA Advisory Circular 150/5300-13, including Changes

Federal Aviation Admin-
istration, Washington, DC, September 29, 1989.
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Chapter 18 Airport Design Standards and Procedures

Profile of runway centerline A

e W) DS
0% to 2% =SS A A =1 Vertical
.—/ﬁe_r:;:- /,___- o °-/ curve length
t_;-‘\ curve length | &
i i .

Distance between changes in grade =
250 x sum of A + B in percent

Vertical curves
Length of vertical curves will not be less than 300’ for each 1% grade change, except thatno_
vertical curve will be required when grade change-is less than 0.4%.

LY

Grade change
Maximum grade change such as (4) or (B) should not exceed 2%.

Figure 18-3a Longitudinal grade limitations for aircraft approach categories A and B. (Source:
Airport Design, FAA Advisory Circular 150/5300-13, Changes 1-4, September 29, 1989.)
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End of
runway

End of
runway

o
ol 0% to 0.8%

i ! /!Z 0% to 1.5 f

—_—

200’ ' i]{ Profile of runway centerline 00
(60m) >l 4
1 p.\.
End 3 of runway |End _;_ of Finway (60m)
Py > Grade < >
change .. /Vert.\ . \| Grade change
U curve) o 0% t° v 05, )
T 0

il
~3

1.5%

y __.____,iﬂ-'!length}
I | . 0% to X S
= ' i O\ i:' 0.8% e

i

Grade change
g Vert.

Vert a | 1.5% max.

curve curve

length Dist. between Dist. between length
change in grade

change in grade

n change in grade = 1000’

Minimum distance betwee
| curves = 1000’ (300m) = gr

Minimum length of vertica

Figure 18-3b Longitudinal grade limitations for aircraft approach ca
Circular 150/5300-13, Chan

(Source: Airport Design, FAA Advisory

ber 29, 1989.)

e |

(300m) + sum of grade changes (in percent).
ade change (in percent).

tegories C and D.
ges 1-4, Septem-
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18-4a Runway Desig
1‘#"“' SIEN and Se :
Vvisual Runways and Ru““ﬂ‘)ﬂ“\'\‘:":ﬂ Standards for Aj
: ith Not Low ircraflt Approach Cate
Feuit g ategory A & B

e TR

A
Pproach Visibility M;

18-6.

Taxiways and Turnarounds

Th 2
an 3/4Zatute mile ( 1200 m)
nimums

555

Airplane Design Group

ltem ‘T—-———_ﬁ__,
_‘_ —————— I
-t ay W idth 60 ft 1l i v
5 jer Wid 18 m (;“ i 50 100 ft 150 ft
!.:ur‘l“ y f‘\hﬂllll er idth 10 ft 13 :-" 23 m 30 m 45 m
4 3m . ; 10 ft 20 ft 25 ft
way Blast Pad Width RO f1 il 3m 6m 7.5m
Rup¥ ! 80 fu 95 { 200 f
24 m 24 m i t 140 ft -(,0 X
v Blast Pad Length 60 st 29 m 42 m m
RuoW 18 ::1 “:(; fi 150 ft 200 ft 200 ft
. 30 m 45 m 60 60 m
3 . -a Widtl > m
qunway Safety A T . 205 120 ft 150 ft 300 ft 500 ft
i ey 36 m 45 m 90 m 150 m
gunaway Safety Area Length 240 fi 240 ft 300 ft 600 ft 1.000 ft
Beyon RW End 72 m 72 m 90 m 180 m 300 m
Runway Object Free Area 250 ft 400 fu 500 ft 800 fi 800 ft
width 75 m 120 m 150 m 240 m 240 m
Runway Object Free Area 240 ft 240 fi 300 f 600 ft 1,000 ft
Length Beyond RW end 72 m 72 m 90 m 180 m 300 m
Runway Centerline 10-
5 40 It
Taxiway/Taxilane 150 fi 251t 240
. 45 m 67.5m 72m
Centerline of
i i 125 ft 200 ft 2501
Aircraft Parking 75
5 60 m m
Area 37om
: jvely.
. : ivies for small airplanes exclus! N S
o acasional standards pertain 19 facilitics \dvisory Circulss 150/5300-13, incl

Sowrre: Airport Design. Federal AV

UC, September 20. 1989

STUDENTS-HUB.com

ation Administration
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556 e 1
Chapter 18 Airport Design Standards and Procedures

Table 18-4b Runway . i
et “_I\:h-lj; Dcs‘l[._ln and Separation Standards for Aircraft Approach Category A and B
J .ower Than 3/4-statute mile (1200 m) Approach Visibility -‘"“I;ilnl]mq

Airplane Design Group e
I .
Runway W . el
unway Width 751t 100 fi 100 ft 100 ft 150 fi
23m W0m I0m 10 m [;: .
v r : ' " ! 45
Runway Shoulder Width 10 fi 10 fi 10 fi 20 fi 25';[1
Im 3m Im 6m 15
Runway Blast Pad Width 95 ft 120 fi 120 fi 140 ft 008,
29m 36m 36 m 42 m 60 m
Runway Blast Pad Length 60 fi 100 ft 150 ft 200 ft 200 fit
18 m 30 m 45m 60 m 60m
Runway Safety Area Width 300 fi 300 f 300 fu 400 ft 500 fr
90 m 90 m 90 m 120 m 150 m
Runway Safety Area Length 600 ft 600 fi 600 ft 800 ft 1,000 ft
Beyond RW End 180 m 180 m 180 m 240m 300 m
Runway Object Free Area 800 fi 800 fi 800 ft 800 fi 800 fi
Width 240 m 240 m 240 m 240 m 240 m
Runway Object Free Arca 600 ft 600 ft 600 ft 800 ft 1,000 fi
Length Beyond RW End 180 m 180 m 180 m 240 m 300 m
Runway Centerline to:
Taxiway/Taxilane 200 fi 250 fi 300 ft 332 ft -:ggg
Centerline 60 m 75m 90 m ‘:w;tn e
Aircraft Parking 400 fi 400 ft 400 g
Area 120m 120 m 120 m 120m e
- : : i vely.
“These dimensional tandards pertain to facilities for small nrpllﬂ“ “_‘1“” _ o Wi
Source: Airport Design. Federal Aviation Administration Advisory Cireular 150/5300-13, incloding Change 4, Washiaf™
DC. September 20. 1989-
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Table 18-5 Runw

,’——_ a}b I)c\lgn dnd

Separ.

Item —

18.8,

ati ¥
on bl.md;mi\' for

T hndant for Alrran,
Areraft Approach Categories C

Airport Drainage 587

! : C L Airpl: &D
i s SRt —_ MMplane Design G .
o anway Width S —— T Ly
. 100 e 11 AN v ;
Shoulder W W0 n 100 1_I;1‘_ ----- b hi
cgnway Shoulder Widt oy it '
5 h 10 § 30m 4 150 fi 150 ft 2AX
1 Am 200 fr
2 10 fi 20 45 m 45m 60 m
genway Blast Pad Width i - A an 25 f1 S 1t 40§
20 fi 120 6m 74 m 10.5 1
b On 140 fi 200 f Hlabethay 12m
Runw3ay Blast Pad Length 10 36 m 42 Pl i i
X ft 150 ft wu;\ ;n 60 m 66 m 84 m
30m P et 200 ft 400 ft 0
~way Safety Area W “m 6l [ . o
Runwa) y Area Width SO0 fi 500 fi ‘MI m l‘_ﬂl m 120 m 120m
150 m 150 m f g-' n 300 S0 Rt 500 fi
Runway Safety Arca Length 1,000 ft 1 lu-)u ft s il iy -
Beyond RW End 3 ' 1,000 i 1,000 ft 1,000 ft 1,000 fi
3 5 00 m 300 m 300 1 3
Runway Object Free Area 800 fi 800 ft 800 nl ;df):]] r;; iy o
Width 240 m 240 2 : l e o
: 240 m 240 m 240 m 240 m 240 m
Runway Object Free .-'frc_:a 1,000 ft 1,000 fi 1,000 ft 1,000 ft 1,000 ft 1,000 ft
Length Beyond RW End 300 m 300 m 300 m 300 m 300 m 300 m

Visual runways and runways with not lower than 3/4-statute mile

Runway Centerline to:

Taxiway/Taxilane 300 ft 300 fu 400 fu 400 f1
Centerline 90 m 90 m 120 m 120m
Aircraft Parking 400 ft 400 ft 500 ft 500 fi
Area 120 m 120 m 150m  150m

Rumways with lower than 3/4-statute mi le (1200 m) approach vis ibiliry minimiums

Rumway Centerline 10: e
Taxiway/Taxilane 400 ft ‘:gg 21 1[2)?}::1 o) i
Centerline 120 m et S0 500
Aircraft Parking 500 ft p i \50m
Area 150 m 1pum

Waries with airport elevath

UDENTS-HUB.com
T

(1200 m) a;rpnxn'h visibiliey minimums

a 600 fi
a 180 m
500 ft S00 ft
150 m 150 m
a 6(11[!
a IBUm

500 fi
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Table 18-4b Runway Design and Separation Standards for Aircraft A
Runways With Lower Than 3/4-statute mile (1200 m) Approach Vi

556 Chapter 18 Airport Design Standards and Procedures

pproach Category A and n

isibility Minimums

Airplane Design Group
Item r I I I

Runway Width 5 100 fi 100 fi 100 fi

23 m I0m 30 m 30m

Runway Shoulder Width 10 fi 10 fi 10 fu 20 fu

3m 3m 3m 6 m

Runway Blast Pad Width 95 fi 120 fu 120 ft 140 f

29m 36m 36 m 42m

Runway Blast Pad Length 60 fi 100 fi 150 fi 200 ft

I8 m 30m 45m 60 m

Runway Safety Area Width 300 fi 300 f1 300 f 400 fi

9O m 90 m 9O m 120 m

Runway Safety Area Length 600 fi 600 fi 600 fi 800 fi

Beyond RW End 180 m 180 m 180 m 240 m

Runway Object Free Area 800 fi 800 fi 800 fi 800 fi

Width 240 m 240 m 240 m 240 m

Runway Object Free Area 600 fi 600 fi 600 ft 80O ft

Length Beyond RW End 180 m 180 m 180 m 240 m
Runway Centerline to:

Taxiway/Taxilane 200 fr 250 300 ft 350 ft

Centerline 60 m 75m 90 m 105 m

Aircraft Parking 400 fu 400 fi 400 ft 400 ft

Area 120m 120 m 120 m 120 m

——

v

150 fy
45 m
25 fi
75m

200 fi
60 m

200 fit

500 fi
150 m
1,000 fi
300 m
80O fi
240 m
1,000 fi
300 m

400 ft
120 m
500 fi
150 m

“These dimensional standards pertain to facilities for small airplanes exclusively,
Source: Airport Design, Federal Aviation Administration Advisory Circular 150/5300-13, including Change 4, Washingion.

DC. September 20, 1989.

0:42:05

FAIS
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558 Chapter 18 Alrport Design Standards and Procedures

Table 18-6 Taxiway Dimensional and Scparation Standards

Airplane Desipn Group

hem ! n m v v P
73m I05Sm 15 m* 23 m Dm 0w
Taviway Edge Safety Marpin® N 74 fy 10 fr Ish 13h 0 r;
I3m 22%m ¥ m 45m 45m 6m
Taxiway Shoulder Width 08 10ft 20 1 25h 35 frf 40
im im 6m 75m 105 m 12 ot
Taxiway Safery Area Width 49 f 0 18 f 171 f 214t W20
I5m 24 m 36 m 52m 65 m W
Taxiway Obsect F ree Area E9 R 131 186 N 299N 1200t 386 f
Wity 27 m 40 m T m Tm T m 18 m
Taxilane Object Free Area h 1Hsn 162 1 225 R 276 146
Witk Mm 14 m 9m 68 m 4m 102 &
Taxiwey Centerline 1o
Parallel Taviw ay/ (S 105 i I2n 2151 267 ft R4
Tavilane Centerline 2l m 2m 46 5m 655 m 8lm Hm
Fixed or Movabie “Usn 655 ft 93 1295 h 160 f 1934
Object I3Sm 20 m 225m 39S5m 485m m
i —————
Taxilane Centerline 1o
Paralle] Taxilane 64 ft 9T h 140 f1 198 1t 45h 294 h
Centerline 195m 295m 425m 60 m 745m 9m
Fixed or Movable ¥s5na STSh I f1 1125 h 138 1t 167h
Object 12m 175m 245m M m 42m Sim
“For sirplanes in Airplane Design Growp Il with 3 wheelhase equal 1o or greater than &0 feet (18 m), the standard taxingy
width is 60 foet (18 m)
The taxiway edge safety MAPa s the misimom scceptable distance between the outside of the arplane wheels 2ad the pave
ment edpe
‘qu}innuArﬂu&m&u@lllmlﬂuh‘anup:m:h.wwimllhm.lh:uun)mrdu

margin is 15 foet (4.5 m)
‘Mhmw%\'wvlw
Source: Airport Design. Federal Aviation

STUDENTS-HUB.com

¥ require stabulized of paved aniway thoulder surfaces
Admunisration Advisory Circular 150r5300-13, including Change 4, Wihingto
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Figure 18-6 Recommended design for exit taxiways (Courtesy Federl Aviatiof Administration.}
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Arrport Marking and Lighting

Landing most difficult and needs most visual aids. It
requires:

o Alignment

o Roll (yaw, roll, and pitch axes, fig. 18.13, p. 569)
o Height above runway

o Distance from runway

12

_
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+ Roll Axis + Direction

.“/

73
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Hanger and Strip Markers +
segmented circle system

Note: . 77774 24
. 12" 1o 18"
Arrow indicates true north M

Hanger marker Strip marker

Figure 18-14 Hanger and strip markers for small airports. (Courtesy Federal

. .

Aviatine A 2
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Note
Obstruction lwght
White

Light ' Internat

s fixtures

) {
G "I\.\ Nylon fabrc sock
18"~ dia x 8'-0" long

16'-0"

e

[ & /R

¢ Pivot point &4
=0 S4S

ional orange

X random width 548
X 6" plate S4S

Figure 18-15 Segmented circle airport marker system. (Courtes

ministration )

= A" X 4" X5’ post 545
H I 2.spaced at T-0
] el
. A
™ il
L

y Federal Aviation Ad-
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Runway and Taxiway Marking: see fig. 18.6, p 572

© Dashed centerline stripe (runway — white, taxiway — yellow)
o Threshold markers

o Side stripes

o Markers indicating distance from end of runway

o Runway numbering marker: magnet azimuth closest to 10
degrees and divided by 10 (e.g., Azmuth 348 degrees would
be numbered 35 on south end and 17 and north end), parallel
L, C, R (Taipei Singapore airline crash —2000)

-
T 5D

s

et f 2

L e —

S 76
P4 b Z—
-
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Centen —
In -.ws:‘ —— r_% E’r.r‘lo“

Procrssn [nengnest Hurmiry
Nonprecinion instrument Py

Note

| | dmamm | | —

1 i : Referen
Figure 18-16 Runway and taxiway marking. (Source ! -‘-d i
U .

_
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