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ABSTRACT

It is necessary to evaluate methods for reasonable diagnosis for public transportation. However, previous studies have the problems in
evaluation ground and propriety. Therefore, this research develop the method and equation for evaluating bus route considering
interregional equity and route doubleness. This study developed in bus route evaluation method using Seoul bus Zone, and included
the result of evaluation test using 199 route Seoul trunk bus (blue bus). Zone @ (Jongno-gu, Jung-gu and Yongsan-gu) has the highest
score in Evaluation result. Also this zone has good bus route, so it is easy to move to other Zone. It is possible to change and add the
bus route to use the equation in this study, considering interregional equity.

Key words : Bus route, Evaluation model, Interregional equity, Public transportation zone, Trunk bus (Blue Bus)

o}

=
B EAS] A Felsh G 913 BEA 54 A FAE Tel= W) 4 % Hpgele] SRslofok gk et A
$719) 2% kA7) BB s, W] A2l H A} B G50 Slom), ofeld WA 9 el i) Last
o olef3k BAA F H2 BrhEHe) V1 nYe) WS TR 9051 A FAAE Wl w2 REE Ww gL s
o, ol ¥ 2aetle 99432 TM & WA A G Qe w71 W] ST HIPRllA B B2
ST & ATAE AEFHA W 2AGE 170 2 3 Zonew
9 BPPS o= xﬂAlaaizuq, 7H‘il% 71l 915101 EEA A~ 1997) 11 ThES 2 9 Rk ARSI A0 3
27, 57 9§75 W0 2 5= Zone @] v 9) Brhalnb /b 29ko v, B A 90 26 o] F Hh §o]shE S teio] A 5o}
S-S & 5 YT B AT Wk o] gafe] /) wle] RES Telehe] A4A] Y HE PIA 5 Qi vl 2ee] AR B FAE
53 7o = gk,

201 3, Wb, A\ 3R, FE U, hn 2

* A3l - Sl EdTd AT (park_bumjin@kict.re.kr)

** Q3519 - WA} S 74T 90479 (Comresponding Author - Korea Institute of Construction Technology - yikang@kict.re kr)
wex ekl AEATY (rev1981@yonsei.ac.kr)
R A 7edTd A7 (s kim0331@kict.re kr)

Received April 9, 2012/ revised May 27, 2013/ accepted May 28, 2013

Copyright © 2013 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




LME

11 g7o Higd 3 =5

W] EAR S kL, 829 AT B B2
+9E FI8te] T B2eAofu) 3 TAle] HjulE %
tigh A2 oot 4= 9= Vo] Wsit) TRk vl
WAL Alslel /MAS 93 5xA 58 A SlsiM=
Al 7] A B grpElte] Y= ofof gtk FA)
tEars Al g7le] ofste] = o Mg F3keh tiearssl
HHAR] W7HE AlsskaL Sk A5k WA
whE ALY Z15e] W2aju| 2 wiste] Algst 9 B7), rbdTte
w2 ARIES $18E Bl b Al FEE 9lske
AA] HZAA A e BUER 9 58 st sst
AEAR] A5 B3] =] tisars WHE 5 HES
=] of7le)) Hhes Als) n= iksle] A gshs weks AAE
I glom oefsk HrEAE B PRt ofste] g EFS
Hsals ARl g S Fdska grskal Ak

T A5 k] A FrlEAE BesiA B7EAES
Ao gk AEZE Fash o] glon olefdt HrAE
2 ebe] gk 7iade] Basich FriAEE B AT AR
PSS WEs] Aefstefof ap, 7HA] 28o] wkeslal Al
3} 3 = ofok ik gt ] e B2 Bl diskeA]
2= B7te] 7t wzau] 2 RUER] Bt sRdEeils whi
9] o] G- M2 S A LS SlEl ofe] SHelA
gt 7R E FdekaL, W7EAIR sk AR Wbt
TVsstes Aoale] grejrer 79 713 Frp) rbsehes
T Qlek oEgE SHel Fujeld AEStaL Sl H2AM]
2 PIES AESIN oM, A tisalgAm] 2 7ol 28]
oYL Fde] Hedh H2eie] FEE o] 9lo] iAol
Zgslria wehdch

o] FEE i) - o] SR m= ik
o 2xHE AEE Uil ARR A 7t =AU 4Est
Ao FEE el B o]8dte] A Ml FEER
gL Qlrk e weeXe] ST kS fleke] Bl
o] FET= wAIFTte] Holo] Y|Ee] HESlA] ghon o2
Qo] FUgH F ARk FEEE I3 A kA ulE)
SHETI] Aot theAl S4E 4 o, oo ukEt FUst
P 2 FUS HiolEE ol&3te] Wrkeh Axe] B st
A2 geld 4 drk

7189 H2aeAe] FEE Hrhks waieile] F9 ket
7ide] Ak, watede] FEE rle] Avgho] wo ™ W
=Xo) A By} Avghe 3 EEEn) 5, Blziedo] X9y

2042 Journal of the Korean Society of Civil Engineers

BB MR Zone 7S] wAkA HRE A - ASEWA AL Zoned HIEE FAOR

o3t EAIAS s Aslar w2eale] HAst HrlE 918k
ARt FPdE et weted E¥ e WriREs spsiole
1w, o] w2i=de] F3g ¥ FHAS I WK e
Mas FFsL Qlrk 55t 7|E Bloieade] SEE Bl
IS 7P IEe] BERhs sl AskaAl Zone? IR UiE s A

o bRl s

1.2 g9 Ui
B e moe 2859 WhdS TR 7w
o] FHE Wiy HEE ol =E2d 2AS /Hds]
flste] AEEEA] IPIH(TREH )0, 2011 59 A &
F TR HAE TACE A SEES Wtk BYE
ZESIaL, T RS ol8sto] 2T Ake Asklt:
MeEEAE A HAAVRES Fdte] Hlaids S

, =AY Yl B o) WS S o] 8ste] F 3Akelre

R
& sidon, Maddg Sl w @ il FHE e
S 11

Eole] A9 AR S5 e’ I Tl Wrke skt

ek Biede] BEE JriRES ol gste] A5l
W2 Zone'd #30)| Uit FEE WrHETE S AAEISL.
1, o]5 0]83}e] FF- v s S} B WA Fadt
2t A Foll 883 ¢ U B3k FFH 0= AR
ARSERE WAz A7 3R 9l A5 A9 digals
A2 ol sl tisals sl A9l 9 v
Zo =z 7lusith

2. JIE Tordet aa

WMo FEE 7k= disuls 94 S 284
&l M2 AEE flsle], S o} 8Af SHelME o531
SroM dasgh Aok ek $33(2004)2] Aol wE
I yLa Palmeries 2000 des Transport) 2 /J7}2(Bus Service
Standards) & theursd7 A} 2 2k017] lvkal 7P
T7polx s AJgYRRte] mhEE o] Q1A o, Wi=re] 79 Bus
Route Evaluation Standardsol| A3t H|2eXo] SET HylE
ThFal ik EESE T e M) SEE Wk 3
o375 v} glom, 71& <% n|=te] 7% Bus Route Evaluation



Standards A& kS 83+ TUE| g4l edgte)] x| Tk

obE 9] 121(2003)& lzeile] FRES Wy pdo s
Bkt =, Zone 2 BlAiedo] Avit a2 32 H o
WIS 7o g Wieale] TBEE Y8t o] - 7
o) A W20l 8408 Telshe 9o efsh 2
7355 A4 5 Sl oo ARk Feto] Zone' b Th
] =4 712R s 71 stk QhtiE] B

A BEe] Zoned WAE Fafo] il o] Aopd P
BTk Al 240l glo] 7} % Zone WS Ffake

W2 5 Zonedl) QS AR AR APAEkAL o] Ee
Zone 3t BEHAE WA ARZ AT

Lo

$=32 -1 (n-1) Q)

2 gaE 5 Jon, BEEA()R else 994 A% B,

= \/§3<ti—%>2/<n—1) @

= Aefsisirk

A7IM z, : Zone i9] Af =AM F
p; + Zone i2] AT
t, : Zone i) Q1FH] AL =AM F

t @ n7fe] Zoned] Q7thH] Ay =l

t=—" 3)

oItk T2} o4 ] 1912003)¢] AT Zoned AR
R Tele] ATEste] 239 9lo] WA /A Slek

FH004)S] AT M29) FRim w2lo] £
of w77l PEEE RS Uehlis AERA 7 maEs
2150] TFssiekn AAISIo] SIck H2aee] Thegh e s
o] FRAE A Bl ohek ofg AP} BIAS sk
H gelag1o 2 g3k elstirk olo] me w2l
FuE gl vheat ek

Ro=L @

AN, R, ¢ k=AY FEE
i+ kil 177ke] o)
ni kAl 1TE AREhe A
otk H2iedle] FHES o]gale] HA waide] FEE
riehe ke that 2tk

i

TR= | )

S7IM, TR : AA H2iede] SHE
Ry, 1 kA1) SE&

N A =2

SEEZL 1002k 2L o] ek F57kA] A 711l
Al 23S Rk thE Alo] shus gltke A ofvlshH,
=9 B, & S5 At AgsS ol Srkske, &
Ao FEE Wke FEEE St e =] SEEe
Z7Ve EFH HRE s3] 3RS mXE AEEX 9] 2]
= 7R Fo) 883(2004)2] 93~= 1]= Bus Route Evaluation
Standards®] Route Design Standards(:=AAA1TE 2%) = =
A S5 Bkl Ak

olgt 71 Arelx] M) SEEE Wrkel=t] oA
7 a3k Wge S gEdelolot 4 7REdo] W)
Hrp} g wxieo] SR JEAIE Hla, A4Sk Ao

o] A3 SAH] o] 7REelle vhest 22 A sk

AL Q= IR wer 54w V], $HE S
TREOR o] TL Rl thet Hiede) SE=S s
et o] Bs- U 71t Zeolg Aefshs W wl 7R
U el w11 edle) SR daghe] debd o Qlrk
diE ol Rt Aole A AT g SEA] FefsiA]
A B Akgke] YA vhess whE, wiE ol B FEL
Frol e s ) mEE: S HAIR Bl FEE g7
710l Hi= Al et F el thgk w7} dafgho] v

tlo
T
B
2
©

Vol.33 No.5 September 2013 2043



&9 F Jdvke FARolth
web FriREae] o]afdt FAle wlaeale] SR 3y}
ke 2= FEAR] A9 o] Brkssit o) & sidsr]
s B AFNME UETE Zoned 7[FEO0 R 3 Bl
BEIE Hrpkeks AAetgTh

RIS

3.1 MSEEA HAHA 2E

A HLEEA] B220] AN EE A 2000 35-E AJPg
HZHAZA 1A olF, EE F AREIE olFofA glow
3 A 2kls 713 Zone T2 E, 7 WA ARel= 4 Zone
TEHSoITk Al M) A 7R o] 22 HEE S e
BRAE 7R MAES FREs] S1dE =Y Ew s ol Fig.
9 Table 17} o] MEEHEAIE 05 7714 T 8712] Zonel.
2 FE o, A7e= 15 772 67] ZoneS = THE3}
FH L*ﬂﬂ*@ﬂ g3l rk ol AARE H2e] 71EH
S HA A F YJEE 3] Yotk

*1?5— A ﬁE%E*ﬂEMW AlEslE Apsol w=H 2011
MESHAE 567) HsatollA F 119719] IR 2 =d-&
%"é‘é} glom & QaxEke 3520ujjo|tk £ e3fexlE= 11974

[a—

Paju, Goyang

Incheon, Bucheon,
Gimpo, Gwang myeong,
Siheung

Gangseo, Yangcheon,
Yeongdeungpo, Guro

Anyang, Gwacheon, Uiwang,
Ansan, Gunpo, Suwon

Seocho, Gangnam

A TEi Zone Y] MARA BAhRY A - ALSWA 72 Zoned HEES FHOR

o] 7P 1eAe] WA E S o] g:3le] Zonett 3k B2
w15E TR @ AN FREE ks RS 595}
Sick

F

3.2 HALM Zone 2EX TWIIDS XM
3.2.1 HALM Zone B T7imsio| Ml

7IE QrrarEEsel o] WAkl dE grpiele s
AP WAi=de] SR Bl @A FrPRe 247k Tl
w2} FrraspE debd = e A} Qink WMo SEE

Table 1. Classification of Gu(District) in Bus Zone in Seoul Area

Zone Gu(District)
Zone @ Jongno, Jung, Youngsan
Zone © Dobong, Gangbuk, Seongbuk, Nowon
Zone @ Dongdaemun, Jungnang, Deongdong, Gwangjin
Zone © Gangdong, Songpa
Zone @ Seocho, Gangnam
Zone © Dongjak, Gwanak, Geumcheon
Zone @ Gangseo, Yangcheon, Yeongdeungpo, Guro
Zone @ Eunpyeong, Mapo, Seodaemun

Uijeongbu, Yangju, Pocheon

Guri, Namyangju

Dongdaemun,
Jungnang,
Deongdong,
Gwangjin

Gangdong,

Songpa Hanam, Gwangju

Seongnam, Yongin

Fig. 1. Bus Zone Map in Seoul Area(Source : http://topis.seoul.go.kr, Reconfiguration)
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Fig. 2. Analysis Method from Zone Size
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Table 2. Number of Bus Route Based on Origin and Destination

Zone
o Zone D # of bus line 0 Zone D # of bus line
o (0] 9 (4] e 2
o (1] 1 (4] (4] 2
o (2} 1 (4] (6] 2
(1] (3] 1 (4] (7] 3
o 4] 10 (5] (0 8
o (5] 4 (5} (4] 1
o (6] 3 (5] (7] 1
o (7] 2 (6] o 8
(2} (0] 2 (6] (4] 4
e (4] 2 (6 e 4
(2} (6] 4 (6] (6] 1
(2} (7] 4 (6] (7] 2
(3] (0] 4 (7} o 8
(3} (2} 1 (7] (7} 1
(3] (3} 1 (7] e 2
(3} 4] 3 (7] (3} 1
(3] (6 3 (7] (5] 4
(3} (7] 1 (7] (6] 1
(4] o 6 (7] (7] 1
(4] (1] 1 sum 119
Table 3. Bus Evaluation Result 1: Zone @ Case
b T T M0 E;:b b T T M0 Enlb
(0] 0 0.00 (4] 6 0.13
(1} 9 0.20 (5] 8 0.18
(2] 2 0.04 (6] 8 0.18
(3] 4 0.09 (7] 8 0.18
N,=45
Table 4. Bus Evaluation Result 2 : Zone @ Case
b Ny T, Elb b Ty T Ellb
o 9 0.27 (4] 11 0.33
o 1 0.03 e 4 0.12
(2] 1 0.03 (6] 0.09
(3] 1 0.03 (7] 3 0.09
N=33
Table 5. Bus Evaluation Result 3 : Zone @ Case
b Ty T 70,9 Ezlb b Ty T 70 E2]b
(0] 2 0.11 (4] 4 0.22
o 1 0.06 (5] 0 0.00
(2] 0 0.00 (6] 4 0.22
(3] 1 0.06 (7] 6 0.33




Table 6. Bus Evaluation Result 4 : Zone © Case

b gy 1,5 E;b b g T 1y E;b
(0] 4 0.27 (4] 3 0.20
(1] 1 0.07 (5] 0 0.00
(2] 1 0.07 (6] 3 0.20
(3] 1 0.07 (7] 2 0.13
N=15
Table 7. Bus Evaluation Result 5 : Zone @ Case
b Ty 1y, E:ll.b b Ny 1y, E41,1>
(0] 6 0.17 (4] 2 0.06
(1] 11 0.31 (5] 1 0.03
(2] 4 0.11 (6] 6 0.17
(3] 0.08 (7] 3 0.08
N,=36
Table 8. Bus Evaluation Result 6 : Zone © Case
b Ty, T 75 Esl.z; b 5 T Esl,h
(0] 8 0.36 (4] 1 0.05
(1] 4 0.18 (5] 0 0.00
(2] 0 0.00 (6] 4 0.18
(3] 0 0.00 (7] 5 0.23
N;=22
Table 9. Bus Evaluation Result 7 : Zone @ Case
b gy T 1 Eﬁl.z; b gy T 1 Eﬁl,h
(0] 8 0.25 (4] 6 0.19
(1] 3 0.09 (5] 4 0.13
(2] 4 0.13 (6] 1 0.03
(3] 3 0.09 (7] 3 0.09
Ny=32
Table 10. Bus Evaluation Result 8 : Zone @ Case
b [CARECY E714,1, b N7, Ty Erl,b
(0] 8 0.26 (4] 3 0.10
(1] 3 0.10 (5] 5 0.16
(2] 6 0.19 (6] 3 0.10
(3] 2 0.06 (7] 1 0.03
N,=31
Table 11. Result of Average £,
b average Eﬁ,, b average Ef b
(0] 0.18 (4] 0.15
(1] 0.22 (5] 0.06
(2] 0.05 (6] 0.14
(3] 0.05 (7] 0.14

Average 0.13
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Fig. 3. Bus Evaluation Analysis Result Based on Bus Zone

Table 12. Bus Evaluation Analysis Result Based on Bus Zone

Rank Zone Ny i Nia M a+Mia 2

1 Zone @ 0 45 45 0.38
2 Zone @ 16 22 38 0.32
3 Zone © 31 3 34 0.29
4 Zone O 19 14 33 0.28
5 Zone @ 18 14 32 0.27
6 Zone © 10 12 22 0.18
7 Zone © 12 6 18 0.15
8 Zone © 13 3 16 0.13

A 119 119 238 2.00
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