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The Study on the Process of Runway Length Determination for

Airport with Multiple Runways
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ABSTRACT

The determination of runway length is critical for ensuring adequate airport size and stable
operating conditions. This study aims to present a methodology for calculating the optimal

length of the fifth runway at Incheon International Airport,
airport conditions,

characteristics of the aircraft,

considering the operating

and environmental factors. Domestic

guidelines currently lack specificity in selecting design aircraft and applying aircraft weight
standards, especially for large airports with multiple runways, posing a challenge for additional
runway construction. This research conducts a case study on the length determination of
Incheon International Airport's fifth runway, suggesting a procedure for large airports that
takes into account various factors such as design aircraft selection, weight, and airfield
characteristics. Our findings recommend an optimal runway length that accommodates all
aircraft operating at the airport, ensuring efficient and economic expansion tailored to the

future aviation landscape.
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Fig. 1. Correlation of runway lengths over time
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Table 1. New aircraft specification (Boeing and Airbus)

am B787- | B787- | B787- | A350- | A350-
= 8 9 10 900 1000
AZAL | Boeing | Boeing | Boeing | Airbus | Airbus

S3RAL | 20119 | 20144 | 20189 | 20174 | 20174
=2 60.1m | 60.1m | 60.1m | 64m 64m

Hol55T 228% | 254F | 254E | 268% | 316E

o|gZol* |2,700m | 2,850m | 2,900m | 3,000m | 3,100m

*STD+15CEHE H&.

2) ICAO-DOC9157-Aerodrome Design Manual-Part1-
Runways-6.3.1.

3) Airport Engineering, 4th Edition(Planning, Design
and Development of 21st century Airports, 2011).
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Table 2. Runway installations at major international Table 3. Runway installations at major U.S. airport
hub airports
. g8
%—6{)]- %‘I‘E °° CEE*
Kok dol | A= 1984
} § 3,4531’?(1 1967 2008
19 )““\ =
- ) J ol 3,800m | 2003 of=ate} 2012
o A7)E 3.300m | 1968 @F2 58) | 1984
g 3,500 1960
(%é;)i - 2006
= 3,400m | 1950
2014m | 1945 1943
1971
-1 3,750m | 2021 2008
. 3,750m | 2021 APHL 23] | 2021
o
(];;: 4100m | 2021 @5z 82) 2015
) 4,100m | 2023 2013
2008
¥ 4,000m | 1999 1974
; 1974
A¥sto] 3,800m | 2005 —%F—"]i\_ 1996
e 3.800m | 2015 ZEHA 2005
@z == 78 1983
58) 3,400m | 2008
2005
3,400m | 2015 2005
A 7 &
3,800m | 2004
3,800m | 2015 Table 4. Incheon International Airport runway status
A 3.600m | 2004
@z 3.600m | Asa . 194 A4 224 AA|49A4 AA
38) 1ZF2 | 282 | 3gFE | 4852
3,400m | A4dH A9 Ze]| 3,750m | 3,750m | 4,000m | 3,750m
NE 60m | 60m | 60m
3,660m | 1970 =
— 3.902m | 1970 ;%%E
i 2z 5
[ 3.500m | A1 #A] |
s 7 @R AFEEE 9. . il ==
N RANT RAW2

AALAZTY E5=2&= A=Hug, A2E4d AF
S 71E02 Y& 284 257 2TFAAZ viX| = Eulg A Ao A5 Q= A3gSTEE <l
of it} A1, 282 Bvd X9 FH|| X5k A=A 29A4 AHARIC01~'07) Al 8 7704
9lom Zoje BT 3 750mo|d, AAZAZY 19 Y 372 g7l 230l tiHletl 94 8549
A4 R4(92~01) W AL= ALt sH317] 98l 4,000m=E A=t



184

AlFst, 34,

SF, oldzl Vol. 32, No. 3, Sep. 2024

A4E2 = A A 591 4] ALAIRI(17~'24)
9] dgtoz ARYFE Ao Y[l 3,750mZE 74
Eglow, "21d 6Y 17¢XE] &9 ot

ANA=AZ 71& Al ~A4EFE o
Table 5)°} Zo] HFeA & 7|14

o (%

3.1 &z Zojary

3.1.1 7|=Xt=z &AM a

222 EF28 ZO| ¥

rat
ot

< =
Poto] gl AAVIE F7I1E AL,
w@Z40] et 712 dolE EASH.
n. 2 =
20| LFEER +
WH=ATE HFEZ F21}-19 o]

@
afu
=)
o 2L

A 201999 AATAZY AE B P

offie} o] A 23}, ofAlof, Jul, FH, Ao}

Yol 202 Y347} W opAlote] 49 A4

9] oF 78%E AHA3hn

Q1E|AtHTable 6).

(o]
e

Ve F8 FF A9z &

Table 6. Airline routes departing from Incheon
International Airport by region
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Table 7. Incheon International Airport’s aircraft
operations in 2019 (GD data; 2019)

F371 71% |37 52335 F/9)EdHE %)
Table 5. Incheon International Airport runway 1st 1]_3\73??88 E 16006 ’00460 figg
~4th length estimation status 3210 045 :
A330-300 E 47,799 11.83
" 1, 2822 3ekze ety A320-200 C 32,501 8.04
TE | (od ) | (02 AA) | (179 AA) B777-300ER | 21,167 5.24
A= B777-200
f_ﬂm_ﬂb B747-200 | B747-400 | B777-200 (High gross E 18,384 4.55
°° weight)
3H
2a8Y | 287C(90) [930(9~0D|29(12~16 B737-900 | C 13,175 3.26
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Tm) | 2 3706 = 3,276 = 3,606 B777F E 8,616 213
3,706 |3,276x(29.3+ B747-8F E 6,742 1.67
B . 3,606%3 -
| om [y ox 3 15);06.01 %0.0143.606 B767-300 D 5,192 1.28
28.99F o7 1327 2714 B747-400 E 4,636 1.15
glol B4 ok  =3.843 =37 B777-300 E 4,594 114
] B747-8 F 4,571 1.13
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1) 9% 7FF o2 29 wid 1|29 dEy 7. A321-200 C 1,167 0.29
2) o185 7|&, B747-2002 ISA*+13.9C, B747- MD-11 D 1,078 0.27
4002 ISA, B777 -200< ISA+15C 71&. B737F C 992 0.25
*ISA: BEH7VH(IE(E ), 2% 150). B747-400ERF E 903 0.22
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Table 8. Major aircraft’'s age of aircraft owned by
flag carriers

Table 9. Domestic airline’s aircraft acquisition plan
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gt | e [ee e PE1R e
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iy B;gg— 4 23.3 | 2006¥ T
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fstely A00ERF 4 16.6 |20099 o=
obiehygs BAT |1 | 230 |20039 w
obpeltgE| ST |9 | 143 |2013d v
obiohygs| T |11 | 258 |20009 v

*CAPA Fleet Database, 2022.

FEA 71%  |ICAO 5&| F& W
A320neo C 30
B737-8 C 28
i B787-9 E 10
B787-10 E 20
B 88
A321neo C 20
A350-900 E 8
opxJohit
A350-1000 E 9
B 37
A= B737-8 C 50
Ej o] B737-8 C 7
ofojz#ulo}|  B787-9 E
o|AEFR}E | B737-8 C 4

*CAPA Fleet Database, 2022.
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Fig. 3. Procedure for calculating runway length
at large airport
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Table 10. Aircraft performance survey at Incheon
International Airport in 2019

T 2l e | saea
&) CR | (vrow) | (iTowa) | (aTAZE)
3%7()7%;) (ffji) 299 | 3.930m | BKK, SIN
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75 [ 25| an | o [
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Fig. 4. Reviewing take—off weight for
longest route operation (B777-300)
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Table 11. Reviewed aircraft takeoff weight
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B747- | KE 397 273 | 352 | 70.2 | 88.7

400 | oz 397 282 | 322 | 71.0 | 81.1
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B777- | KE 298 215 | 291 | 72.1 | 97.7
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Table 12. Temperature average for 5 years

FREEC TR ()
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Table 13. Estimate runway 5th length
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B777-200 | 293 | 3290m | 3.295m |3,392m
BRI HA - gdsieEEY 300m A5 wetth 7% H
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Fig. 5. Review the take—off length (B747-400F)
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Table 14. Results for runway 5th length calculation
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