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Utilizing PERT to
Optimize Aircraft Ground Operation in Airport
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Abstract Shorting the turnaround of the plane in airport is very important for the safety
and efficiency of airline and airport operation. On the basis of analyzing aircraft ground
operating procedure in a domestic airport, the PERT is applied to find critical routing
of aircraft ground operation, and some measures are set to shorten the turnaround of the
plane in airport. Two critical routings are obtained and they are compared. The result
shows that if the optical critical routings were adopted, the probabilities of finishing
the turnaround work separately are 98.79% or 95.21% in 40 min.
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Fig.1 Network structure of
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14 —— Ti= G+ 4 m+ b)/6
Ti
EST
1 B737-300 EFT LST
a LFT TF
m [3]
b “TF=0
1 /min
Tab.1 Time parameter analysis of aircraft ground operation /min
a m b EST EFT LST LFT TF
L 1 1 1 1 0 | 3.8 4.8 3.8
2 5 6 8 6.2 1 7.2 4.9 11 3.8
3 8 9 10 9 7.2 16.2 15.2 24.2 3.8
4 12 13 15 13.2 7.2 20.2 11 24.2 3.0
5 2 2 2 2 20.2 22.2 24.2 26.2 3.8
6 10 12 17 125 22.3 34.8 26.2 38.7 3.8
7 4 8 10 7.7 0 7.7 0 7.7 0
8 4 8 10 7.7 7.7 15.3 7.7 15.3 0
9 8 12 14 11.7 15.3 27 15.3 27 0
10 8 12 14 11.7 27 38.7 27 38.7 0
11 20 25 20 24.7 0 24.7 14 38.7 14
12 18 20 22 20 0 20 18.7 38.7 18.7
13 15 15 15 15 38.7 40.2 38.7 40.2 0
14 0.5 0.5 0.5 0.5 40.2 40.7 40.2 40.7 0
S-7-8-9-10
-13-14 “ "
S-7-8-9-10-13-14 2.1
40.7 min 40 min
36.95 S-7-8-9-10-13-14
7 8 9 10
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Fig.2 Network structure based on the improved operation flow

2 /min

Tab.2 Time parameter analysis with improved aircraft ground operating flow /min

a m b EST EFT LST LFT TF
1 1 1 0 1 0 1 0
5 6 8 6.2 1 7.2 1 7.2 0
8 9 10 9 7.2 16.2 11.3 20.3 4.2
12 13 15 13.2 7.2 20.3 7.2 20.3 0
2 2 2 2 20.3 22.3 20.3 22.3 0
10 12 17 12.5 22.3 34.8 22.3 34.8 0
4 8 10 7.7 0 7.7 3.8 115 3.8
4 8 10 7.7 7.7 15.3 15.5 23.2 7.8
8 12 14 11.7 7.7 19.3 115 23.2 3.8
10 8 12 14 11.7 19.3 31 23.2 34.8 3.8
11 20 25 28 24.7 0 24.7 10.2 34.8 10.2
12 18 20 22 20 0 20 14.7 34.7 14.7
13 15 15 15 15 34.8 36.3 34.8 36.3 0
14 0.5 0.5 0.5 0.5 36.3 36.8 36.3 36.8 0
2.2 14
S-7-8-9-.10-13-14 7 8 9 10
» [4] 1

S-1-2-3-5-6-13-

S-1-2-3-5-6-13-14




3 S.7-8-9-,10-13-14
3 min S.7-8-9-.10-13-14
7 8 9 10 1 min 36.8 min

3 /min

Tab.3 Time parameter analysis with reconfigured airport operating resources /min

a m b EST EFT LST LFT TF

1 1 1 1 1 0 1 0 1 0

2 5 6 8 6.2 1 7.2 1 7.2 0
3 8+3 9+3 10+3 12 7.2 19.2 8.3 20.3 1.2

4 12 13 15 13.2 7.2 20.3 7.2 20.3 0

5 2 2 2 2 20.3 22.3 20.3 22.3 0

6 10 12 17 12.5 22.3 34.8 22.3 34.8 0
7 4-1 8- 10-1 6.7 0 6.7 0.2 6.8 0.2
8 4-1 8-1 10-1 67 6.7 13.3 6.8 13.5 0.2
9 8-1 12-1 14-1 10.7 13.3 24 13.5 24.2 0.2
10 8-1 12-1 14-1 10.7 24 34.7 24.2 34.8 0.2
11 20 25 28 24.7 0 24.7 10.2 34.8 10.2
12 18 20 22 20 0 20 14.8 34.8 14.8

13 15 15 15 15 34.8 36.3 34.8 36.3 0

14 0.5 0.5 0.5 0.5 36.3 36.9 36.3 36.8 0

3 s = |as/’ 3
ilcl
a m i cl i cl T
b T, = (a+4m+hb)/6 i
- a b T E(T) s
a m m b
(a+2m)/3 (2 m+b)/3 P(T)= o (T-EMPIzs?
| =(T - E(T))/s
s 2= %[(a+ 4én+ b a+32m)2
a+4m+b 2m+b Pl )= /7 4
+( 6 - 3 ] \IZ_DS
= (b - a)¥/6? 1
S-1-.2-.4.5.,6-13
~14 E(T)= &7 =36.8 min
it o

E(T)= & 2 s :\/?ITiz: 1973 =1.4
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40 min | =(T - E(T))/s 95.21
=(40-36.8)/1.4 = 2.256 5
P(l )= P(2.256)= 0.9879

40 min 98.79
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