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Study on Detour Scheme for Failure of Transit Station
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Abstract: In order to study the detour scheme after the failure of urban transit station, taking the reciprocal
of transit line departure time interval as the weight, the transit network model is constructed based on Space L
method. According to the characteristics of traffic volume, the transit network is divided into morning rush
hour network, evening rush hour network and flat network. First, a Lorezen curve based transit network
topological characteristic indicator analysis model is constructed by combining ABC management method to
identify the key elements of each indicator. Second, based on the research of topological characteristics
indicators, an optimization scheme for failure of transit station is designed. The connectivity of the transit
network is measured by average path length and the overall efficiency of the network. The optimization effect
is judged by the changes of the values of the 2 indicators before and after transit station detour. If the average
path length of the network becomes smaller after detour and the overall efficiency of the network becomes

larger, the network becomes more connected after optimization. According to the number of stations in the
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detour area, it is divided into 3 situations (2 stations, 1 station and no station) for discussion. Finally, the

reliability of the model is studied by a case study of a regional transit network of Qingdao City. Through the

analysis of node degree, second-order node degree, centrality and other indicators, it is concluded that this

transit network has obvious small-world characteristics. For the stations with the same ranking, the node

centrality values of different periods are sorted as morning rush hour > evening rush hour > flat hour, the

top-ranked stations are mainly distributed in the urban center area and the new planned area at the edge of the

urban area.

Most of these stations are distributed near shopping malls, universities, and government

agencies. The transit stations with top 10 node degree values are selected as the failure stations for

optimization analysis.

The result shows that the average shortest path length of the optimized network

decreases, the overall efficiency of the network increases, and the designed optimization scheme is feasible
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B’JE%%EE%&”\ A 0.214, 0.483 km Fi1 0.411, zmn% TREESANER 6 PR o AR AT I IS 3k A

0.516 km, JUFHZEAT 3 £ 2§ o 5 00 B9 2 R4 3 LEATIE S G B R RN SR T BT
*6 _m’TEE%’E
Tab. 6 Detour distance values
PRA 5 G LeATuli ik 25/ km J 25/ km JH1/km
VO R G ARl 0.214 0. 483 0. 697
50 JE S /N FAER
iR a R Sy i) 0.411 0.516 0.927
R HepEdL] 0.473 0.379 0. 852
42 ity AL el RITERE
iR 0. 806 0.294 1. 100
AR 0.525 0.277 0. 802
332 ) LA eI )
R G 0. 370 0.512 0. 882
RFELTE 0.422 1. 300 1.722
33 IR =S T
R AR T RE 0.422 1. 300 1.722
VP AL 0.761 0.265 1.026
151 N#BEBEAR L 0.777 ERENTE 0.527 1.304
BEZ5/0 ) 0.433 0.789 1.222
/N kAL 0.493 0.451 0. 944
192 R4 B JINI 3k 0. 366 KRR 0.284 0. 650
RN 0. 439 0.732 1. 171
T L
319 = 0. 105 RPN 0. 285 0.390
" B R PRI
377 B FR1l Tk 1. 000 Rl TAX AL 0. 856 1. 856
551 [/ 7 Y0 0.523 Lk 0. 643 1. 166
4 PR T LAk IRy ] 0.304 FE IR 0.425 0.729

RT HRONREREREES

Tab.7 Station names and serial numbers before and after detour

R T LeATH N J&i 3
4. %5
S 2 Fx Erie) Eqis %' FAN
50 JE BTN X 436 PO IR AR 194 FAER 370
42 Fii 5 AE ] 540 ARy AERESET] 539 FRITHesE 43
332 TR P IX 7 T RATG) 515 PRI AR 334
33 OIS 328 RE LT 327 T %M 329
151 HEGIL 150 TR 982 ST IR 152
192 VNLEPS 175 R e 872 KT 873
319 B LR T 475 FETT 318 o = RIS 324
377 1L T Hb Ak 1745 SRS 841 Rl TR AL 3 42
551 KRR 549 ] 2 673 EHERE 548
4 R R 429 P Py rhedb ] 657 FFRI 430
3.2.2 ZiTiRiERITHE JIREERZAT, B PAFIA T 2 58 W 25 H b 2 AL

TEVFRE ST G A M B B A R BRI 2% 4 ., A JRMZE 1y i/ SRTEul i - 1 80 + 1 f7 7
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i, ﬁwc):ﬂf% FEUl s SR IO (A, = P TRAEAEIER 540 -539 ( “SRIEIER — 7R REll
s+ BUAR M — sg ) PPREEN S0 43 RJPREILT] AR

2

+ 1 AFAEIEDL, PEAC)R 28 38 st 457 45 AR 3 a5,
(=1 + 1 g, HABRREDMAER R, =

LA TSN 540 —539, FLZEARE H
hm&9=02m8+03%65=06n4x(w)

1. 1 N N h5.39-43 = 0.392 65, %% 8 Fﬁﬂ"jﬂ%lﬁ‘mr Jﬂ
?w E&h]{,in :?W’o PRI i« Rl DA 3 Hk 4l NE
*8 HATEANE
Tab.8 Detour edge weights
. 175 AL TR AL
Rl —— 5 e ¥ ) 7 e ¥
1 436 - 194 0. 181 60 0.179 15 0.241 60 194 -370 0. 181 60 0.179 15 0.241 60
2 540 -539 0.672 45 0.551 20 0.259 25 539 -43 0.392 65 0.325 70 0.118 25
3 7-515 0. 667 65 0. 603 05 0.350 55 515 -334 0. 667 65 0. 603 05 0.350 55
4 328 -327 1.391 70 1.216 70 0. 674 60 327 -329 0. 725 00 0. 650 00 0. 366 30
5 150 - 982 0. 244 45 0.223 60 0. 148 45 982 - 152 0.244 45 0.223 60 0. 148 45
6 175 -872 0.302 10 0.302 80 0. 188 70 872 -873 0.352 10 0.312 80 0. 205 40
7 475 -318 0. 675 00 0.613 45 0.338 05 318 -324 0. 675 00 0.613 45 0.338 05
8 1745 - 841 0.385 70 0. 320 65 0.338 05 841 -42 0.485 70 0.403 98 0.383 50
9 549 - 673 0. 158 35 0. 150 00 0. 089 45 673 - 548 0. 158 35 0. 150 00 0. 089 45
10 429 - 675 0.220 85 0.210 70 0.118 70 657 —430 0.220 85 0.210 70 0.118 70
A (12) FA (14) HRSK 793 610 2 JoAfbZAh, HARGEA Tl A S | 1

2 (1)
Frob B NAGE, R 9 Fis.
RI SITHRNE

Tab.9 Detour station weights

e

oo ORREETARE BRI S RGE ST S A

TOLTH TR LMTRT SR SRTE SR
1 0.4125 0.7847 0.3556 0.7139 0.3556 0.7408
2 0.3631 1.1484 0.2810 0.9324 0.2810 0.3900
3 0.2083 1.5436 0.1667 1.3728 0.1667 0.796 6
4 1.416 7 2.8667 1.2667 2.5667 1.2667 1.4909
5 0.4380 0.9269 0.3667 0.8139 0.3667 0.5409
6 0.116 7 0.7209 0.1167 0.7223 0.1167 0.460 7
7 1.5833 2.9333 1.4269 2.6538 1.4269 1.4541
8 0.1936 0.965 0.1792 0.8205 0.1792 0.773 4
9 0.366 7 0.6834 0.3281 0.6281 0.3281 0.3931
10 0.2500 0.6917 0.2000 0.6214 0.2000 0.3374

THRA RN 10 Rk 11 PR, 3% 10 55817
RUAREL, T 0d B g 0 11 e i Be 5847 I 28 58 1M
TR e AR K IR, RIS TJﬁ/z}xH?%
R, MR T

gk 11 frox, F‘%%Zlﬂ I B g 5 50 1 ol
PRI BT, GRATH)E A S M 4% A R AR 3

g 1Y s “"”‘H%éﬁxﬂlii’ﬁmmo X
? PUI VR W RS RAT I R
WRIREARST, M4 TH VO REREARY T
S0 S BB Sk 1 s P A HE 44 T 3 3 B O
S TR Efﬁhﬁuﬁ”%m%ﬂFﬁﬁ

BCEAFECE] © PUie IR AR, 7 —15,\\&@
RUEEERE TN, DRI ) 28 280 R B A $ T ik — 2 F 5T

HR L 3 2] S A s S U/ N Y “E@Fhiuiﬁ

TEB M ST o, SRAT e P 2 B e s A KR
13.792 91 75 3 13.700 89, M4 4Rl 3. 610 2 7 ﬁ

3.610 3 BUEAEMK, AT LT,
4 #Eig

AW LATE By A XA S M A O B, 2
ABC L, i THT Lorezen fZE E’J/\”‘H%%
FNFFPEAR IR TR, AR S N RR PR R AR IF 5T 1 5
fifi b BT T AMAAL T R o il R, 2 Bir
TR, ORI b, TR A S 4

HAT B/ I, 25 i B T AR A1 HE 24 1 A5
TR BEAE R O R 0 > B 0 > P I
e IUTY AT JRE A HE A4 BT 1O B8 2 32 3l s AR by R 300 A
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Tab. 10 Network average path lengths before and after failure

B RMHE LR (i it R
Ll 47 IR LeAT T LefT IR SeFT T Lef7 IR
1 50 194 13.729 08 13. 650 53 13.727 45 13. 648 99 13.792 91 13. 649 00
2 42 539 13.730 42 13.710 21 13.729 33 13.714 33 13.729 33 13. 699 45
3 332 515 13.559 23 13.452 45 13.559 23 13.498 72 13.559 23 13. 544 49
4 33 327 13.634 73 13.589 72 13.634 72 13.453 45 13.634 73 13.579 24
5 151 982 13. 545 86 13.445 24 13.545 85 13.528 93 13. 545 86 13.476 82
6 192 872 13.557 49 13. 547 99 13.557 48 13. 444 78 13.557 49 13.498 72
7 319 318 13. 605 72 13. 443 21 13.605 71 13.554 32 13. 605 72 13. 600 12
8 377 841 13.547 89 13.512 14 13. 547 89 13. 459 01 13. 547 89 13.423 87
9 551 673 13.534 44 13. 444 21 13. 601 82 13. 598 87 13. 601 82 13.577 82
10 4 657 13.547 83 13.541 12 13.547 83 13.478 91 13. 547 83 13. 489 21

x11 KPEIEMEERUE

Tab. 11 Overall network efficiency before and after failure

i eI P
FE KM SRS

Y4 Yeiise Y SiiNE Y4 Yiile
1 50 194 3.4192 3.4193 1.774 6 1.776 7 3.610 2 3.610 1
2 42 539 3.5211 3.529 8 1.751 2 1.752 4 3.5217 3.597 8
3 332 515 1.5850 1.587 3 1.585 0 1.5855 3.5437 3.5480
4 33 327 1.536 2 1.536 3 1.536 2 1.536 3 3.4522 3.453 0
5 151 982 1.5859 1.586 1 1.789 4 1.790 0 3.5182 3.519 4
6 192 872 1.594 4 1. 600 2 1.784 4 1.784 9 3.5950 3.595 1
7 319 318 1.583 6 1.583 7 1.775 9 1.776 2 3.564 4 3.564 7
8 377 841 1.604 1 1. 605 2 1.795 6 1.796 5 1.795 6 1.796 0
9 551 673 1.606 9 1.607 2 1.760 3 1.760 5 3.5395 3.539 8
10 4 657 1.604 1 1.605 3 1.797 3 1.797 4 3.592 1 3.592 4

WHRGEAT I R v e, BRRAS R R W Btk
7 AT AT AR R 2 58 I 285 O S AV

S 3Lk
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