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Tab.1 Key parameters of runway takeoff capacity and meanings

B8 & X B8 & X
B0 KB R || Vedioown UL B e
Sar R ASBKE Ricdey, Oy BCCHLE BOBBIE IS i 2
BuoowRHLRE I b 0" MO EESFRIHRR 0 (0) = [ e
™
s B2 9 D L B BN AR T B, VAL I 0 49

2 g LEE AR T AR

RAETESY R CHLAE M8 A9 T Bt R S s 3l , B i) Sz 5
A T A PR LT an e B B s TB] A A AR A BB R . B PR CHLE L B AR
T B 2 A5 D PIHLIE]EEH E fe/MEIEEOR S| XA /M S R AR FERTAIL B — 525 S Rt @) JE L
T L T 4 R B A B 1A] K T AL A BRI A ] G SRA  TRAILAY dr/INEs ] (] /N TR AL A B 5
S ) D 98 242 YL ) 1] BB R 1) F S ML 4 S o T e e B fe
1

Ty = max(Teey,Tsip) (1) E(T) = ;ZpijTij (2) Cr=(1-PB) E(T) (3)
oA Ty TR AR TR RHLI LA B R A BRI E] B i AT RoR G AL Troy R CRALMIE & F A
[BIFLAE , I PRIE AL &ML T T Je e RALA BB A BLTE 5 T, e & CHLA B[] (] BB a2 | i8R
PRUEARZRES & RALAY 2 i) f AN 3 5 28 rhise/ NE B AR  E(T) R HTE X O CHLEY I IR S5 B R 5 p,; R
BLj7E RBL i ZJ5 MORER  ZEMR CHLBENLER CRFBIRTEE T, A py = pips, Z’ Z'p,-,- =1,p; =0,n R KHLEE
B C o MHERE AR i SRR LT 2 Mgk &,

21 EMEREA RS ‘ i
) RSP . L TR s
TR ML B R T RIHLE B RIS 20 T, PIPLAY /)N -
PRES R A E R 25 B THiE A LB WLIA 1, g y
— p.—- = |
[T P Al s B S OBIL B M A B S ALY = .
I/ NFIFRBE B TERTHL G ASE RS SR M, e ol
FFTE A o, FPHLA L J Scr , BIVSRS — 0 250 LG 2 YTy vmm
SRR = T S N NS . [T S
F/NEIRRESR S IR g AR Ser
S(;T = 8/\'1. + (VTi + 8V7‘¢ + 8Wi) (to - RT,' - 8};”) (4) [@1 Emﬁgk?ﬁﬁ*ﬂiﬁggﬂgj@%‘%ﬁﬁ
LAt JEHL) B B Fig. 1 The last aircraft’s
speed is bigger than the first one’s
)(j(rO) = 8Xj+ (VTj+8VTj +6Wj) M"‘Rn +81{v —RT/‘ —BR.—Atl (5)
Vi + 8y, + Oy, " K
P Ary UHITIG AL R B 5 b A8 o 1] T g
PAALAR AL O 28 759 A2 e/ N PR 20K S
Ser = Xjiy =S (6)
fitra(5) M (6) FTLIRE]:
At, Bf/(:—Sm‘V;S+(RT,»—RT,) +Lv(ﬂqﬁm (7)
K o FATEPIPLEE R Y 2E , F3C o5, 00 B SOHIF,
2 T : 2 2 Vij 2 O-in + O-%Vi 2 2
o, = % + (R — Ryy) - Ary (O-VT/ + O'Wj) + ES(:T Vil + V%I_'j Ok, + V?‘/ Oy (8)

fir(7) A (8) LRI RRLE , W PIAR CALIT ke o B A st ] fe] B



H4 A AR T R R AT RO 23

SCT S(]T
Tsyy = ﬁ_ﬁ+ (Rri = Ryy) + Ay (9)
T4 PIHLIA L G (] G 2R3 7 B A2 S 7 P B) Ty AORRT, PIEE QLN REIR] B 7 — 2% aiE |, B
Ja AILAg S &R ) B2 FRIMLAY A (5 PR R], AN 33 B X R il K ROMESR A ¢, , RUAILBEAE b A (8] 0 J 22k

(0] ,ﬂU?':af@J

Try = R + 7' (¢2) 0, (10)
A9 = 10) 1 Ty, B Tucy MIRAAHED A MRS T A P T W
AL HE B K T LB T i M
2.2 EHUEENTFRIHLERE g
TESE ML /N TR (R B, WIHLAA /N = X S
A AE SR LR B A R, TP 2 Bl Ser ARATREA R HLE & s e
B HTHLE & BT8R s MU SR E N X, = 0, kbl olmg—¥ =
HTHLEGLE g =
Xi =8, + (Vi + 8y, +8,) (At + Ry + 8, — Ry = 8,,)  (11) B2 JEHLEEE/ N T RIHLER B AR R TR
W PTHLATIEE R X, | R 26k X, = S BIMEAR g o , T LAAEE mﬂimfﬁi@%%w$
smaller than the first one s
A, 251-+<Rﬂ-3ﬁ>-+¢)$f>°3 (12)
O A G R e R (13)
AP An W AL GBS A AR I DR 0 A3 — S R PR LA O B il D
Tspy = A (14)

THAI HLAY A RIS ] 5C 2R B AL B o5 I Ta] Ty AOBRE, RIFE 28085 2 30 (10) AR K (10)
(14) H Tresy Ty WIERKRAELRIGREARFIL T TS P RHLTAa i ke ATl b 7
2.3 EHIRASIEEIE E E

i RASLBL BN T LA R BEARERT S HLIE A B AT ML C 2R 1 e A 3B i il 5
AT A HAR R A B BSR4 il P AL S BT B 8], S A AILAL T 20— 25 AUk, J5 LM S e K
T X P AT AR RO qu  FIAS T R

S .
TJBRTL'_RT/-F%-F@ l<q4>0-RTi (15>
0'2 +()'2
Vi W,
o = 0 Vi + St TVZ + Ok, (16)
.

A (13) F(15) Ty B AE, B RS SRR 1 CALIFah SR A s (e [ f 7,
Hix 3 FE AL T BB 2R 1 I ARA BRI (2) shalf3 2R E(T) , FRAN(3) Fal 35t
S 3 RSO AR A

3 =t

FHZHER2ITHA A B2 FHLEL A HEAIHL, B A BIHL, CHLE PR 2 fiE, B ALK E
Ser A 10 km , B FHLE RHLSBOLZE 3 WU LG8 0.5, CHLIER] RETH52- 201 4T 208 A B A
P KX BRI M 48 s, KHLEIAT B AR ZEARIERS o N 0. 4 km  KEARHEZE N 0. 5 m/s, i 2 25 FPAg il A
K 99%



24 ZETRERFFM( BRFERR) 2010 4F

F2 ECEALEEESRAE(BAL km) x3 ZAGCHEEERNBAG LG
Tab.2  Space criterion between takeoff aircrafts Tab.3  Takeoff speed and types proportion of aircrafts
L g3
it 7l Ry A Ve/(me s7") ay,/(me s7)  Ry/s O,/
e 6 6 A 110.6 5.8 35 2
HR 10 6 B 118.4 6.2 33 2

1) A CHLIERT, B CHLE S, e RIS MBS 22 42 a] FR B S 0 6 ko, 8082 5 28 04 i BILIEERE KT FirbL i

=

A L RRFRR AR WA (T) B SEAARI(T) - (8) Falfg: Ay =64.28 s,
4%2%%1&/\%”:—&(9) EF"T% Tsey =70.24 s,

6 A BEALEEE 5 AR BRI W (10) S BACA BRI (10) 15 Ty =39.65 s,

e Tﬁ’ﬁﬁﬁﬁfé‘lﬁﬂ B i [ ELAE A T;=70.24 s

2)B HLAERT, A KHLAESR , i KA POHLAT IS % 4IRS 10 ki, 38 FE 5% 3 5 BLIEE /DT i HLisk

=

AT e 2R AR I (12) HSEUCARI(12) M(13) T, Ty, =An =92.95 s,
T R MLREE 5 B PR AL (10) , ATFR ., Tey =37.65 s,
2 T AL Z R R RIPUE R . T, =92.95 s,

MR (2) T AE
E(T) = 3 5p,T, =0.5 x70.24 +0.5 x92. 95 =81. 60 s
R (3) A
VPP B 3600 S0 vr
Cr=(1=B) gy =0.96 g " =42.35 A%/

HTFS AR AT LI QLA IR a] 18] B 2R T RUMLBY REIE 5 I, B LUZ AL 2 e ALY
P E] T PR PR AR DR SRR AR) s [ ] B /I T RTATL A I o TS ) D025 T MIL AR) LT ot T s ]
HKUE , HIZHLIZ S 12 i R I 1R RN A 5T N T 14 SR AR R DL DR B E T A
AT,

4 2R

ARSCERG 75 A T MR L AT A IR R A 2 1 Al A S | S TR R T R A i
BTV, I SEBAE X R T 5 T 47 & B A, LT B a1 SO Ty Y PR
e, o ST Z2 B AR I B B T IR,

X B — PR QAR R A AT — i SR R, L P T B i) P A RBLA BE AR T
IRZ M AR s T, X R -G ALREAEfS T B T AR h 4RZE0T 5

S K

(1] L% WImASE, 055 A5, ML 0E A BB AAS T R A — A5 T ] sz T2 ,2003,3(2) :80 - 83.
JIANG Bing, HU Minghua, TIAN Yong, et al. Further Research of Airport Runway Capacity Evaluation[ J]. Journal of Traffic
and Transportation Engineering,2003,3(2) :80 —83. (in Chinese)

(2] AL, 2. BRIE Al AR A RO R S [ 1], VY RSB R 242441, 2004, 39(1) 242 - 46.

YU Jiang, PU Yun. Mathematical Model and Analysis of Runway Landing Capacity[ J]. Journal of Southwest Jiaotong Universi—
ty, 2004, 39(1) :42 -46. (in Chinese)

(3] sk% WA . — R L i 2 m DA AR [ )] scidis b T AR 515 2 7% 42, 2006,4(2) 61 -66.

ZHANG Ying, HU Minghua, TIAN Yong. Research on A New Capacity Evaluation Model of Airport Ground[J]. Journal of
Transportation Engineering and Information,2006,4(2) :61 —66. (in Chinese)
(4] WAWIAE XURS, 95 2R JETGETF T ) SABE A A TR SE [ ) ] BR AR S5A0 8, 2000, 15(1) 274 - 77.



H4 A AR T R R AT RO 25

HU Minghua, LIU Song, SU Langen. Research of Airport Capacity Estimation Model Based on Statistic Analysis[J]. Journal of
Data Acquisition & Processing, 2000, 15(1) :74 —=77. (in Chinese)

(5] SZAIH, 65, REE. ML E R A RSB RO BIE ST [T ). DUIR 2740 A AARRERR, 2006, 43(5) ;1018 ~1022.
PENG Lijuan, WU Kun, YU Jing. The Design and Research of Airport Maximal Capacity Estimation Mode[ J]. Journal of Si—
chuan University ; Natural Science Edition,2006, 43(5) ;1018 —1022. (in Chinese)

[6] ARIL. MR R AEA T[], b E RATA B4, 2003,21(3) :48 - 50.

YU Jiang. Operational Optimization of Runway Capacity[ J]. Journal of Civil Aviation University of China, 2003,21(3) :48 -
50. (in Chinese)

(7] AR ML A PEAS OIS [ D). Bt . B s AR K7, 2005.

FU Jianjun. The Research on the Airport Ground Capacity Evaluation[ D]. Nanjing; Nanjing University of Aeronautics and As—
tronautics ,2005. (in Chinese )

[8] Hinton David A, O’ connor Cornelius J. Development of A Wake Vortex Spacing System for Airport Capacity Enhancement and
Delay Reduction[ C]//19th Digital Avionics Systems Conference. Philadelphia:[s. n. ] ,2000.1 -10.

[9] Alcabin Monica S,Schwab Robert W, Coats Michael L. Airport Capacity and NAS — Wide Delay Benefits Assessment of Near —
Term Operational Concepts[ R]. ATAA 2006 —7720.

(% ARHK)
Research on Takeoff Capacity Calculation Model of Independent Runway

HAO Wei', CAI Liang — cai' , SHAO Bin', CHONG Xiao —lei' , WANG Guan —hu', LI Tian — min’
(1. Engineering Institute, Air Force Engineering University, Xi’an, 710038, China; 2. Air Force Investigate De—
signing Institute of PLA Chengdu Military Area Command, Chengdu 610041, China)

Abstract ;: The determination of runway capacity is the warrant of confirming the time of constructing new runways in
one airfield. This paper defines the concept of takeoff capacity of the independent runway , analyzes the various fac—
tors influencing the takeoff capacity and sets up a computation model as a representative of normal distribution prob—
lem. This paper still sets up the takeoff capacity calculation model of independent runway and classifies it in theory
according to the speed relation of the takeoff aircraft and airway controlled rule, then brings forward the method of
fixing on the takeoff capacity. In the calculation model many influence factors such as runway occupancy time,
space demand of takeoff aircraft, ATC regulation, wind speed, the length of takeoff commonality district are consid—
ered comprehensively. The calculation of the actual takeoff capacity is done with the data of some airport, which
verifies the practicability and feasibility of this calculation model.

Key words : airfield ; runway capacity ;takeoff capacity ;independent runway



