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Abstract

Under the strategic background of the national “Beijing-Tianjin-Hebei” integration, special subway
lines need to be established in special areas to shorten the travel time between the two places, in
order to build a fast and efficient transportation network. As one of the important links in the
coordinated development of Beijing, Tianjin and Hebei, we choose the existing subway lines in
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Tianjin as the representative object of study. In this paper, based on the analytic hierarchy process
to build this model, the paper selects six aspects of the description and then through the calcula-
tion to get the comprehensive direct and indirect impact of the station radiation range, in order to
optimize the station selection; finally, get some alternative subway stations. At the same time, the
maneuverability of building the new station and the cost of adjusting the train departure time in-
terval are compared, and the final optimized departure time schedule is obtained.
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Figure 1. Hierarchical structure diagram
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Figure 2. Relabeling of stations & distance between stations
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Figure 3. Radiation area of each site
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Figure 4. Research route for optimization of departure schedule
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Table 1. Optimized timetable for “Binhai Airport - Tianjin Railway Station”
F 1. RS- RENES" B KRER

BN - REE K
I ] RIETFUEIT [] ) B NP L S i
6:00~6:30 7min8s
6:30~7:30 5minlls
IEWIEE
7:30~8:30 5min3s
8:30~9:30 5min23s
9:30~10:30 6 min 35s Mgk ELIA 2R %
10:30~11:30 5min53s
11:30~12:30 5min40s IEHEZEE
12:30~14:30 5min36s
14:30~15:30 6min42s
Mk HIA 2k
15:30~16:30 6 min 37 s
16:30~17:30 4 min55s
17:30~18:30 5min6s
EwigE
18:30~19:30 5min43s
19:30~20:30 5min54s
20:30~21:30 6 min21s
bk BLIA 28 %
21:30~22:00 6 min15s
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Table 2. Final subway operation mode and timetable
2. REWMMIKEBITRA TN E R

] ‘ Y KA
kAR 3l 15
1—-10 10—1 1—10 10—1
1 6:00 6:20 9:00 9:24
2 6:01 6:18 9:02 9:22
3 6:03 6:16 9:05 9:19
4 6:05 6:14 9:07 9:16
5 6:07 6:12 9:10 9:13
6:00~9:30 IEH 1BAT
6 6:10 6:09 9:13 9:10
7 6:13 6:07 9:16 9:07
8 6:15 6:05 9:19 9:05
9 6:17 6:02 9:22 9:02
10 6:19 6:00 9:24 9:00
1 9:30 9:40 10:15 10:26
9:30~10:30 ELikHhgkek
10 9:41 9:30 10:25 10:15
1 10:30 10:51 14:00 14:22
2 10:31 10:49 14:02 14:19
3 10:33 10:47 14:05 14:16
4 10:35 10:44 1407 14:14
5 10:37 10:42 14:10 14:11
10:30~14:30 EHEAT
6 10:40 10:39 14:14 14:09
7 10:43 10:37 14:16 14:06
8 10:45 10:35 14:19 14:04
9 10:47 10:32 14:22 14:02
10 10:49 10:30 14:24 14:00
1 14:30 14:40 16:15 16:26
14:30~16:30 MR E X £k
10 14:41 14:30 16:25 16:15
1 16:30 16:51 20:00 20:22
2 16:31 16:49 20:02 20:19
3 16:33 16:47 20:05 20:16
4 16:35 16:44 20:07 20:20
5 16:37 16:42 20:10 20:11
16:30~20:30 IE¥ 1217
6 16:40 16:39 20:20 20:09
7 16:43 16:37 20:16 20:06
8 16:45 16:35 20:19 20:04
9 16:47 16:32 20:22 20:02
10 16:49 16:30 20:24 20:00
1 20:30 20:40 22:00 22:11
20:30~22:00 Mgk ELiALE
10 20:41 20:30 22:10 22:00
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1. MATLAB REG(HEARE MR AHP —30fE)
A=[1 33 2 2 2

1/3111/21/21/2

1/3111/21/21/2

1222 1 1 1

1222 1 1 1

1222 1 1 1];
[V,D]=eig(A);a=diag(D);b=max(a);b
w1=V(;,1)/sum(V(;,1))
Cl1=(b-6)/5;Cl1
RI1=Cl1/1.24
B1=[11/2 1/4;,2 1 1/2;4 2 1];
[V,D]=eig(B1);a=diag(D);b=max(a);b
w21=V(;,1)/sum(V(;,1))
Cl21=(b-3)/2;CI21
RT21=CI21/0.58
B2=[11/21/3;211/2;321];
[V,D]=eig(B2);a=diag(D);b=max(a);b
w22=V(:,1)/sum(V(:;,1))
Cl22=(b-3)/2;ClI22
RT22=Cl122/0.58
B3=[11/21/3;211/2;321];
[V,D]=eig(B3);a=diag(D);b=max(a);b
w23=V(;,1)/sum(V(;,1))
Cl123=(b-3)/2;CI23
RT23=Cl123/0.58
B4=[11/21/2;211;211];
[V,D]=eig(B4);a=diag(D);b=max(a);b
w24=V(:,1)/sum(V(:,1))
Cl24=(b-3)/2;ClI24
RT24=Cl124/0.58
B5=[11/2 1/4;211/2;4 2 1];
[V,D]=eig(B5);a=diag(D);b=max(a);b
w25=V(;,1)/sum(V(:;,1))
C125=(b-3)/2;CI25
RT25=CI25/0.58
B6=[11/21/2;211;211];
[V,D]=eig(B6);a=diag(D);b=max(a);b
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w26=V(;,1)/sum(V(;,1))
Cl26=(b-3)/2;C126

RT26=CI126/0.58
W=[w21,w22,w23,w24,w25w26]*wl
CI=[CI21,CI22,C123,CI24,C125,CI26];
CR=Cl*w1/sum(0.58*w1)

2. LINGO RS (B EE =)
model:
min=(17000*1/60-1470)"2;
17000*1<65*1470;

1>4;

I<10;

end

model:
max=1.25*17000*1/(60*1470);
17000*1<65*1470;

1>4;

1<10;

end

model:

max=a;
(17000*1/60-1470)"2+a*14965.4<14965.4;
1.25*17000*1/(60*1470)-a*1.25<1.25;
17000*1<65*1470;

1>4;

1<10;

a>0;

end

3EH

IRYE i P, FRAT IS

Al-8 5 A1-10 Z IR 4 MR B 2.63 A HL.
Al-8 F1 B1-1 Z[AJ[ 2tk R By 12.26 A HL.
Al-8 F1 B1-10 Z [H] I ZE PEEEES A 3.69 km.
Al1-8 F1 B1-15 Z [A] £ PEFE BS M 6.3 km.
Al1-8 Fll C1-19 Z [AIf L EE 554 6.6 km.
Al1-8 FIl C1-26 Z A2 I FE B9 9 14.95 A HL,
A1-10 fi1 B1-1 2 [A] {2k ML FE 854 14.06 km.
A1-10 F1 B1-10 Z [A] 2t b &5 2.34 km.
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[ZLE L

Al1-10 1 B1-15 Z [A] ¥ e 1 BE 234 3.70 km.
Al1-10 F1 C1-19 Z [A] () 2t B 5.18 km.
A1-10 FI C1-26 2 [A] £ 1 FE 25 13.74 km.
B1-1 il B1-10 Z [A] [ Z&MEFE 5508 12.93 km.
B1-1 fll B1-15 Z [A] [ ZRPEFE 252 17.13 km.
B1-1 Al C1-19 2 [A] F £ M 25y 18.19 km.,
B1-1 fll C1-26 Z [A] (2 MEFE B0 27.19 km.
B1-10 1 B1-15 X [l {1k 1 BE 59 A 4.28 km.
B1-10 1 C1-19 [ £e 1 H 254 7.36 km.
B1-10 1 C1-26  [A] )£k 1 iH 55 4 15.68 km.
B1-15 i C1-19 X a1 e 14 BE 59 4 5.13 km.
B1-15 il C1-26 2[RI\ £e 1 E 28 12.32 km.
C1-19 1 C1-26 Z [A] 2t b &5 8.35 km.
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