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Unifying the operation of Privately Funded Expressways
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Seo-hae Grand Bridge Management Office, Korea Expressway Corporation, Chungnam Dangjin 515, Korea

Abstract

The Korean government has actively accepted private investments in building expressways to improve its
financial status. As of 2012, 422km of 9 private expressways are under operation, and until 2016 additional 15
are planned to be built with private investments. However, on average, each private expressway is at most 37km
long, which works against economies of scale in maintenance and thus leads to inefficiencies such as traffic jams,
driver inconveniences, and the increase in operating costs. To resolve these problems, the present study suggested
that the maintenance and tolling system should be unified across each private operator. Unifying the operation of
private expressways was expected to reduce user travel times and tolls, and save operator maintenance costs.
These economic effects were expected to be tantamount to hundreds of billions of dollars. The shared toll
collecting system will also reduce user's delays by removing main line tollgates. This can save another hundreds

of billions of dollars by ensuring driver’s convenience and safety.
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<Table 1> Privately Funded Expressways
. Length | Period in
Status Project (lem) Operation
Total 24 Projects 928.3
N '00.11 ~
New Airport Hiway 40.2 '30.11
'02.12 ~
Cheonana-Nonsan 81.0 3912
'06.01 ~
Daegu-Pusan 82.0 '36.01
‘07.12 ~
I Ilsan-Toegyewon 36.3 '37 12
n G
Operation Pusan-Ulsan 47.2 0,8' 12
9) 38.12
S Pyengtack | 385 | 0210~
eosuwon-Pyengtae . '39 10
R '09.10 ~
Incheon Grand Bridge 12.3 '39.10
. '09.06 ~
Yongin-Seoul 22.9 '39.06
'09.08 ~
Seoul-Chuncheon 61.4 '39.08
) 13.03 ~
Pyeongtaek-Siheung 42.6 '43.03
Under Suwon-Gwangmyeong 29.5 lié)?) 4~
Construction 16 1'1 —
(4) Gwangju-Wonju 57.0 4611
. "17.03 ~
Incheon-Gimpo 28.6 4703
Anyang-Seongnam 21.9 | 60 Months
Yeongcheon-Sangju 93.9 | 60 Months
Agreement Pusan Newport 2nd 15.3 | 54 Months
(6) Guri-Pocheon 50.5 | 60 Months
Oksan-Ochang 12.1 | 48 Months
Seoul-Munsan 35.6 | 60 Months
Gwangmyeong-Seoul 20.0 | 60 Months
Plani Songsan-Bongdam 18.5 | 48 Months
a(lg;ng Icheon-Osan 29.7 | 60 Months
Gongju-Cheongwon 20.1 | 60 Months
Pocheon-Hwado 31.2 | 60 Months

1994 8€%H RIZFEApHos AW )
19984 12479 713kl QAFFn&ER,
EEER Fo| XA A2l WEAEe A
% olF2 19999 1958 MRG3)7F #A157] o]39]
2005 12974124 M3 nsEs, A ens
=2 5o A Selth Al371= MRGZF HAE 2006
WEE 7R e Al7|E HEAZassg o
NEER SO Aljle] ZekEn. 20129 dA
EEE F N Al 95, 1570 Aol
A g @aser 201837%d= 24709 RiAx
7b 92 egoltth.

o,
bV

.

r

oy

rEr
>

AL R

N
o
=
2
A
1z
_1}.). fﬁ,
Prl = g

<E=' =
o N
ol gy
U
IR
tlo
1o
o,
2
e
rE
2
o

o
£
¢

>
e,
il

‘]’E‘ -?’]“5]] TZ]—EPE H]%-l— %‘EJ?‘X]'QI H]j?‘,_

A Feae

018 2474
507H*E 7kt ool oY
Azkel EHE glolr] flsiMe A 2
MAnEER S Qg he oAl P4t 7hsst

Fashy, dA) Alxw]

Mo = rS o of
ol
L
o

oX
o
%9,
v
g,
N
Fj
dp
Kt
fu
-y
il
N
i
rlr

2
2

=
o=
o N o
ri
e
2
©
N
=
r>~
—
oo
=
>~
é
2
o
-

ol b
(e
2

o

td
ina al
br o
[e}
L)
[

1 oL

uEEE LYAL 3 71

Aolo|A] o] 5 s 9%
F3 Azw Aol Fesit), o]gd BAYYLRE
& G2k Al FF 2400 A nEERe] e -+
Aldle o 2 olp® thrbg Zlolt).

3 IrtuEERrF SR ne Fee] A o
Al s 2~ ARIAPE £ - Belehe A
o] Yeha ot ©7hs ofg) ARIAE 298 B¢
], ] Fo| FEH Fag Qo HAdn
A &4 52 9N IAnEER F H-=4H81km),
O -54H82km), Me&-Fd 2&E2(61.4km) 5 3
I =aE Al9de 671 Ao 03_%01 50km ©]ate]H,
FEH AR 9 B #Aedgo] 33.3kmEH
A1 9 A4 ‘Ff‘—l—(60~90km)°ﬂ 5 n)x)e 44

N

3) MRG(Minimum Revenue Guarantee) :

L85 BAA =

thetw Sets x| M30AH M4, 20124 82

AR Al

&g olF 8 vEd wWe 4 I AFeR HYH FE A
73



DEH R M E REAE, A28 2= 5
MEA £ 2 AR FEFAYF 2= 1
T2 aEAsE 5 EgE AR A 93T &~
A7F ek, ofgE Y Wzt RIARRA = AR
Yz 2 HY, w3y 22 53l vdd
g I A &S] ol gl didEe 5 o #
Aol it
Il BRI TSEE SRl
1. SEI2Y BAEA Y 2HH|IZ SMu

Ak opEsl tet nsee

i o
FAJ(AAHRIA) 7 A nE=R FAL(AAF+A)
g)eg FEate] A8 en dake (Figure 1)

2}

e InEeRs Fdshe 7

2 EHe g7
AR HEE(2Y, Y] 59 FHEFAS §
o AR tRe] fAHE] 24 S B3l HEETE
skl n&ER o] 879 Al FREE Aloltt.
ks RS wdsle T8 AT St A &

=
£ 4%

Al el k= Aol

BAAR A1) WS AAs] el ele] 3 =
W ARIE AR, ale] 8 fAlde] 7]l @
2| A& Al & Ant 7 N frxabrae] it
#2dge oF 75km@oH, felvete] AdnsER

’ Classification of Expressways ‘

[
[ 1

All Expressways
(privately & nationally
funded Expressways)

I

Among privately-funded|
Expressways
I
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Region factor
Time factor

<Figure 1> Analysis procedure for unifying operation
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<Table 2> Analysis of practicality for unifying operation

Toll Maintenance
Year Project Collecting . .
unification unification
New Airport Hiway+ Incheon Grand Bridge Possible | Impossible
2016 New Airport Hiway+ Incheon Grand Bridge + Incheon-Gimpo Possible | Impossible
New Airport Hiway + Incheon-Gimpo Possible | Impossible
Yongin-Seoul + Anyang-Seongnam Possible Impossible
Ilsan-Toegyewon + Seoul-Munsan + Gwangmyeong-Seoul + Suwon-Gwangmyeong | Possible Possible
Seosuwon-Pyengtaek + Suwon-Gwangmyeong + Gwangmyeong-Seoul + . .
Possible Possible
Seoul-Munsan
Seosuwon-Pyengtaek + Suwon-Gwangmyeong + Gwangmyeong-Seoul Possible Possible
Suwon-Gwangmyeong + Gwangmyeong-Seoul + Seoul-Munsan Possible Possible
2018 Ilsan-Toegyewon + Seoul-Munsan Possible Possible
Seosuwon-Pyengtaek + Songsan-Bongdam + Pyeongtaek-Siheung + Icheon-Osan Possible Possible
Pyeongtaek-Siheung + Songsan-Bongdam Possible Possible
Seosuwon-Pyengtaek + Icheon-Osan Possible Possible
Guri-Pocheon + Pocheon-Hwado Possible Possible
Ilsan-Toegyewon + Seoul-Munsan + Gwangmyeong-Seoul + Suwon-Gwangmyeong Possible Possible
+ Seosuwon-Pyengtaek

<Table 3> Analysis of operating cost

Estimated money
Scenario (billion won)
Before After Saving
Seenario 1 [Isan-Toegyewon + Seoul-Munsan + Gwangmyeong-Seoul + 1.992 1.197 95
Suwon-Gwangmyeong
- + - + - +
Seenario 2 Seosuwon-Pyengtaek + Suwon-Gwangmyeong + Gwangmyeong-Seoul 629 612 18
Seoul-Munsan
Scenario 3 Seosuwon-Pyengtaek + Suwon-Gwangmyeong + Gwangmyeong-Seoul 1,401 1,336 -65
Scenario 4 Suwon-Gwangmyeong + Gwangmyeong-Seoul + Seoul-Munsan 1,493 1,354 -139
Scenario 5 Ilsan-Toegyewon + Seoul-Munsan 1,071 975 -96
Seenario 6 Seosuwon-Pyengtaek + Songsan-Bongdam + Pyeongtaek-Siheung + 578 554 93
Icheon-Osan
Scenario 7 Pyeongtaek-Siheung + Songsan-Bongdam 671 629 -41
Scenario 8 Seosuwon-Pyengtaek + Icheon-Osan 1,268 1,156 112
Scenario 9 Guri-Pocheon + Pocheon-Hwado 1,390 1,330 -60
! + — + !
Seenario 10 Ilsan-Toegyewon + Seoul-Munsan + Gwangmyeong-Seoul 9,347 9,976 70
+ Suwon-Gwangmyeong + Seosuwon-Pyengtaek
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<Table 4> the best scenario of toll collecting umification TR o] @A At wE ARk gl ALS|A el gIrt
Scenario . Eliminated | L 7P E AR dPdEe Avg eoltt. ((Figure 3)3x)
Rank Scenario
number toll gate |(km)
Seosuwon-Pyengtaek +
r _TA+TA-3T Es °
1 3 Suwon-Gwangmyeong + 4EA 88.0 2 "7I-2H+2H -3} bt} 8 AvRle
Gwangmyeong-Seoul 27H A 94 _6_04 }_‘O__ 2}: 77kmi/\1 E%L_C,Looﬂ /\] _‘f, “
Guri-Pocheon + - = s
2 9 1EA 77.0 Ao wAaAQl AEJCT Id4& A7) 7hs3 el
Pocheon-Hwado el mARel 2E5JCT O%"‘ A7 7k Eais)
3 7 | Pveongtaek-Siheung + | ) g =rh E3EE 201897 B8] 7Fed Aow ddd
Songsan-Bongdam t}. ((Figure 4) Z%)
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— i — i ¥ g —— | &
Masok I Gogang IC shinieong IC  Gwangmung IC  GahakIC  Gask IC Garsk i€ Sa 0 gk I8 Chuniin IC
Dongtan T6 - N.Osan IC W.0san T6 “Jgongnam IC Benodam IG Bonedam IC
Dongtan JCT  Jeme NN 1 I
Hangnam IC - »
e n AT ————
Bucheon TG S.Awanomyung 16 Dagyami I Ibbuk IC  Gumgok IC Homaesil IC
Magok IC Gogang IC Shinieong IC - Gwangmyung I Gohak IC  Garzk IC Garak IC e Chuniin IC
Dongan 76 NOsanic . WOsn TS Jeangnam IC Bongdam IC
N ]
e el e Hangnam IC
Cheongbuk TG Echyun IC gagkhong IC Gyopa IC
<Figure 3> A diagram of the scenario 3
-
Okjeong IC
Okjeong TG
Namguri IC Jungrang IC Whajeang IC sangek IC Minak IC Sohol IC Gasan IC Pocheon IC Shinbuk IC
[ 1 2 A s 2 2 2 ' 1 .
[ s L § T T L}  §  § - L "
Gyamun IC Galmae TG Sl i 3 Sohol TG Shinbuk TG
Whato IC e 1 1
Songcheon TG
Dkjeong IC
Dkjeong TG
Namguri IC Jungrang 1C Whajeang IC Sangok IC Minrak IC Sohol IC Gasan IC Pocheon IC Shinbuk IC
LS s s s 1 2 2 1 ' .
L L LE L Ll T 1 8 L L ;
Gyomun IC Galmee TG pr— Naschon IC Shinbuk 16
Whado © & 1 1
Songcheon TG

<Figure 4> A diagram of the scenario 9
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1 1 '
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1
Wangrim IC Whaseong JCT

Jeongwang TG

W.Pyungtagk IC Jangan IC

Pyeongtaek-Siheung Expressway Songsan-Bonadam Expressway

<Figure 5> A diagram of the scenario 7
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<Table 5> the best scenario of maintenance unification

Rank | Scenario . L
. Scenario
ing | number (km)

Seosuwon-Pyengtaek +
Suwon-Gwangmyeong + 88.0
Gwangmyeong-Seoul

Guri-Pocheon +
2 9 Pocheon-Hwado 7.0

Pyeongtaek-Siheung +

Songsan-Bongdam 61.1

[lsan-Toegyewon +
Seoul-Munsan
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<Figure 6> A diagram of the middle marking systerm

(2) AA TAGA 2H!
A TAG A|2#l6)o]gk RFID?) (Radio Frequency

(1) Y94 3 A2R(Fo] T3 71584 AA) Identification)71&-< ©]-&ate] RFID TAGE 423t
A nEER YT AL SelHES o8 Algko] RFID 2E7)7} AXE AME B3} A g
& AbE A dFEULeN ToleBAS U olyale] AP HRE FAHske Azdolt A
ot 544 Gl Fadete seAEA el sl TAG Alz=8le] 742 (Figure 7)7 2t
9L T AlzEle 7)E B A FRE EAo|E YA Blo|sx o] 8L A9 BE
F7rte] SARE Hdshe Welolth TAHRE B Aol TAGE wFde, o] 44 TAG £3 ¥ 1
Ho 3850 T 715et=E & 7€ FHES A Ere2 035 n&ERd TAGE 28 & e
THE 7158 285 7156ta, & 55 F3F A 292 Axsle] TAGS AA8 2eke] AnZ 24
A RS VIEES AXE ek Aot 1% g | RFYUY)E WARR 73k 1Y - 1EE
B2 AT AZ YT G2 SAR DD F T o Xl Hv) WARE F1be] o]% 8F AT
2 ARA GhArelA A ol FAR V5 T HE HZ ZAZ EA0|EdA A= TAGE uhdsla,
AR A A& A ol gl HFE A oA AP TAGE ~W3k] o]& 92 A . 2 A
71E AR BYPegs Ade Ha, oln 53 2|5},
T T BAY ol s e BAET A E & ) AA U 2 A nswge 23y B3
o MgellA AR, Akl n&eas ARl © < e o] gxjeke] AmZFEA o] F4Ao|t} A
e o8 FFH The A9EASIEE 3344 1 TAGS o] &8 E3+-90] ulole o] gxjgke] 723
32 29 F Uk AR o] Wk BHA BEE F o] 7}58 AlxEloE AT nEEzol QI
APl A flel A il RS alof & £ SR 53 4 Qe 7P oAl wetelth 2
e o] sith A" Al FF 247 AlnEERe] YA

(o))
=

AR TAG Al=gle]@ RFID(Radio Frequency Identification)”7]%& o] 4389 RFID TAGE A2t a&ke] RFID 29717} A€ Al
HAE B3t Al AFE QAsto] Ao AR5 F# sl Alzglolth. RFID TAGE Wil w2 Wista glo] Wre] Adgge] 2.
2] ot WY FA o Z AR 4 gtk

RFID(Radio Frequency Identification) & ICH %} T4

=}
TR

|
—

tlo

-

S AF, ' AR T UFE AAL HEE B £ e v A Ve

78 Journal of Korean Society of Transportation Vol.30 No.4 August 2012



TOLL GATE
TOLL GA.TE
4> -osa @a >
RF TAG @ RF TAG
@
1 @ 1 1
T A A 1 a a ? B |
Enter:2n 1 Enter another Enter another ExE,rc:ssawn'a
Epiesswy RF Reader Expressway Expressway " i
<Figure 7> A diagram of the electronic tag systerm
7F 50704l A 19 AZ 31MA7E F4E FoZ o < FYRE Qe ZivEnt, FHA AR S 289
7dET aFgA iole A a2 sz B3e 5 g
AR, AAF TAG A2’ =92 27] Aegh A © ol 3AQ WolARt, A BE dYde] 93
FAH7E SAste] H g 4 2 Adxe Y T T T z" B AR|7E AR e ook oh G| o
o A7} Aa=lojok g}, T3 HAl TAG &F s}, A A Eo] TR Tl A FEoeR FgH ook 5
A TAG A@34] 9 1514 vk B a3t dlold <l = 7141 FA7} ool

HoRe A% BAR T4 2 5 Bl A4 7127
% 59l T2} del glet,

Sorting]  (Checking/System/ Overweight
_cars|  forjunpaidicars cars.

‘ 3 SASC]
3 & 10 s
| . | | |E-—=
o B —_

main server Checking system  overweight Q

server check server

N w [ = [ "
bﬁ/ p}HJ E/ " u/
S—=—2s—_—2s— [
PC checking system overweigh \ s
PC Management PC R
unifying PC

<Figure 8> A diagram of the Intergrated Video System

thetw Sets x| M30AH M4, 20124 82

2) RAIZEIHA SE2E et

20129 @A d==RFAR 31704, 3,733km
o] n&E2Z 517 ArHERd 4 23H 7} Belstn
ek,

ge7|e] AdA B Ar i e X3
A wEge] Be wAS #she AAke < 50km
~T70kme| ¥l Tp3he Feldha glom, Aol
Au wEFe] A2zt A=FvF A2 A9 Ui

<Table 6> A scenario of maintenance unification in
privately & nationally funded expressways

. L
Scenario (k)
- +
1 Pusan-Ulsan Gye:)ngbu & Ulsan 90.9
routes
Oksan-Ochang + Jungbu routes® 93.1
Icheon-Osan + Gyeongbu routes® 85.3
- N - -
4 Gongju-Cheongwon *DaeJeon Dangjin 93.4
routes
5 Anyang-Seongnam + Gyeongin 2nd & 739
Seohaean & Seoul ring routes” ’
Incheon-Gimpo + Gyeongin & Seoul ring
6 . 77.2
routes
7 | Pusan Newport 2nd + Namhae routes” 95.4

*) Expressways managed by Korea Expressway Corporation
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