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A Study of Expressway Tollbooth Metering Effect
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Abstract

According to the worldwide efforts to reduce greenhouse gases consequent upon climatic change, the field of road traffic is
also making diverse efforts to reduce the emissions of greenhouse gases. Among these, the exhaust gases from vehicles, the
so-called main culprit of the greenhouse gases will take place the more as delay and tie-up of vehicles ever take place.
Accordingly, as a scheme for reducing the delay & tie-up of vehicles, it’s possible to bring up the idea of supply of new
facilities and management of the existing facilities; recently, a lot more focus is being put on the management of the existing
facilities due to enormous amounts of construction cost.

In the midst of growing concern for traffic demand management policy, it’s about the time we should do research on the
tollbooth metering on the expressway whose research is almost non-existent home and abroad. As a traffic demand management
policy coming to happen in case of the management of pay expressway like Japan and Korea, this research analyzed the contents
of tollbooth metering, its effect and its subsequent convenience. Especially as a tool for effect analysis, this research made an
analysis using VISSIM-a micro-simulation tool. As the tollbooth metering promoted, as a part of green traffic promotion strategy,
is expected to contribute to improvement in traffic flow and reduction in carbon emissions, etc. It seems that there needs to be
continuous research work on the management plan & revitalization plan for maximization of its effect later as well.

Key words : Green house gas, tollbooth metering, transportation demand management, effect analysis, VISSIM

* FAR G AR HA e wE et AAay
** FAZ WAt wEF e} WAl

wx ZAZ} AR wEFE WS

werk ZAZ) . FRTZFA} DEAH nEBIYF

T =EHeY 20119 29 4Y

T EEAANY - 20119 4¥ 12¢

T AAZEY :2011d 49 13Y



|

7|EHs= A7 7P ALSHA
Z 3htoltt. OECDE A w=d 1970\ dth
olZZ A AA AVI: wEF

mlr H« 2

, 2005\ HiE

H}
il
O—]
=
O

o

A1) o 52 o]

r_l

obd % itk ¥alw
olF A HA
g o

9=

=2
TRy

2

[ BN o U of ax T N

A= gloy 2],

DR EERE R !

HT ZEIAIAE

VP AAsE A 2
e, 04 $495 4.

zsg u]_Q_o] ok 13

. A

[e]

=T

7FsHAl #aL, 20503714 A AlAl 7122 A

mol olze}, A7|Ho2E 4°CoA 6°CTHAE

?%k% U] 1Ei 01

9 Agse ahE g

€

HFEe &

2 5 Hjy
T A 7] F2UA 50% ©
1.7°Co A 2.4°C7}A] o1&
=

9,13}[1]

{o

2 27k )
7k EA7R
EEEol HeA

sy

v ol 71 7
EERIE PR

34;4 A Az

b
g‘L
&

s

SN

=2
N

al
i

R

ol

oy
il

°
>

>
[>
o
o

O,

4o
o o[>
r}gﬂgﬂ,ﬁi
22 £

I

i

mg O}H_, IH HU

-

2010

=2

o &
ot

\l
: S

~ o2
ol L n%
Ho N P>

;

]_
A

=
r\l
2

M

(ag 1) 79| s
(Fig. 1) Background of study

dub ok4Ax Fue) Ao 1 mAt AEHA
oo} oz We A77} R AOE Holw, o
of et & ATlAE Gela vEGe B &
= 2AsaA Bk

I &

T

£

of FelM= & vIHH Hof ¥
Ao gy ¢ Q]OHXJOL@Z].
A 7)Es TR dro] AAsaL Al

ol Fa vEEe] adtel] e vk

A2E
LE%E_U:] %

B [e)
Té}]a

(a8 2) g4 n|eEe] Jige
(Fig. 2) Conceptual diagram for tollbooth metering

2 A=TSYR=E

N

103, M|432(20114 8%)



n:9,

A A as EFe] o8t 7] ol #9) iF
FRE AHs] 2dFoEN Y ZAE dslste
7L Jok, WERd Aot 7kt 4ol
dALg Fro g Jf@@}'\: AFE A 7 Aok

= 24ES Ay 3

o
=

2. A2 D[EEQ AlAH T4

3z v
_g]
kol
9

o]

—

HEyg2 994 1924 As3k Al=H
tod SAEA ARE AYsta, B8 5 AF
T9she SEUHER ] Ao we} ST
19] 2519, 28A4A)S 2dsA @
Aoz wEgdy G do] 5& Y
ZAAHTZE B S SA4] 19 28T
PG siAIge 2 HAH e 2H wEsE
ASI=E Sk o9} B2 AlAEY 2 A
<# >3 2tk E=3 Aj2Ele] 552 <Y 3>
[5], WEE ] WL <Y 4> 2t}

o

o
7]

of
[ o}i

B>

9

+od

R
EO

g
N
& 3

ol

Ol'

ok

o o,

O g M T o

m\‘ rlr Mo M ot

(E 1) A 2HEXL
(Table 1) System operating procedures

FiE T
AN A |- EER Bile] AR dolg A
ag stop | AReE 57, ¥4
Q22 AA |- 28 AYSANIIs 98

s | - LEAEAAN SR =2 B} w41
AN s | TS

=2 A% 99z 2298 98 % uw
SHAS =R
[@EHE 23 ATH)
@ A A @ TUZH XAl (EE)
¥ aje} -1, 284, 819
DEOHEHNAY sz
(httpi//tps.ex.cokn) ﬂ
= @ xAIApE HE B
Fms -gYLE ANZ NUREY

(e, iz, sms) [FU2 Al
I - AAZHEHHO] .

@ A2 =EEQ Zg@'
: H3

= 12942

(Od 3) AN2aH" 38R
(Fig. 3> System flowchart

(O 4) g4 njef2lel gy
(Fig. 4> Method of tollbooth metering

3. g4 DHE =HTIE

FA7EE AA FHE Y= 5 il
o] qagole] e 24, BA £Ed B 7jEe
Z Erdth
o QA Aolo| W %A ;. AA Zo|9} Y W
o—\Q_‘ B 3 Frke 8 54wt o

g& UepiAl s, 53] B B4 BET
A 7]1E D-1€3 D+19l] FA Zo] ¥ uEH
7F FEAAA YEdH, 1 FAME 54 A7
o AFH= M-S Hola gih

ol A9 gA Zolok wEF S I
T B B E GA dole aF e

0]-8-3 o
SE5S FAT & 3lon, olE uge R JJuF
F 24 AHS 39 F ok

c B &S WE VE A FY SR AL
&% 20 MX]H VDS(Vehicle Detection System, =}
FHA A2 T3 A, 1 SR8 VS
2 ZA dgks geotsiA "ok

A =e w2 7543’“ HoXe 3 %
P& TEoR A, A, L5498 AR
AAZ WFLT BHE :IL'EFFS}J-’— Ack. FHER
AR B4 30~70kmh e 9= MO 2, 30kmh
nerd A= AR A ArHe). webAl o
£ ugog 2ol My Aok B0l AL
WE AT 28 AN RS FE
M A24S 24P gk VDs= AHEE A

Vol.10 No.4(2011. 8)

The Journal of The Korea Institute of Intelligent Transport Systems 3



UEER g4 0|

ol7] wie] FA ol AL AN A1
HE FANE WEslelol su, Yutzoz %,
5 vDsshe] F1t AHE % vDse] 77k dolz
Fga) Bk oHF SE NF0 vHY 29
A 01§45 olal7t golshm ZALA ol A

oA A ol 7hsstAl Hoth

4. HE At A7

o
r

ne
¢

o2

ZAo1e] gL mlael f§
Jf’Jr Bl o £242 Fds}
‘ﬂr—/t Aol 7k et dEelA

AHZE dAdste A% 94

/5; o2 Wl

A o FA WHoE ¢

rir g ol fo
;Q,_>',

[
o = _u 1>

s

bt o 12

v 2 o T

A = I P 1]
2 & =2

}_

il

lu
o
2
12
iy

y ol

_Aﬁmh‘oﬁioﬁ.

o 5

u@w;‘ﬂé
e
S o
i oy
Jiruc\‘;_
ot =
fﬁ
20T
—.“ir_u
N
fu
l-%_p

On-Ramp Closure and e
Booth Restriction
Control Method (

umber of open T

Close some or booths
s - [
" For - - B B o iy Ovdinary Street
O o o o o <

(13 5) Y= sMDEE2 FelRlof
(Fig. 5> Hanshin Expressway metering system

Yro| FAVEET FHe) W] s, 9
o A WAES FAT A% nEER E
Fol 2A| 4w E3E A A8 5o ¥
- FRAHE 87km ) ARANLA LS A5
4% <39 eol A9 32 900

(CH/2)
0 5 10 15 20 25 30

(a8 6) XAxHol| w2 HFFHAIZH
(Fig. 6> Comparison of average travel time
for each entry control method

o)

st=

2008 FAol%, WA AFIIT T JFEHE W
&

2)

S 4g3] M) 3l dda IYuETFS
248 Azl Utk 53] HZde 71E BH-d &
PG As FLA Foist] AHEFS AAS
Aok TS AR LSRR, AtigeR, 9
FUEEE FHUEEZ 47§ 320kmT7o] W,
e R S EFTIEY R
AR AR Ao YT Fe] Az 1200t
ol3lel FYPAE AL F 33714 (Jy3ted)eltt.
G EZFALY] A5, B AF g FAHo]

of mel 282 TR A2 AP
o, =AY M3 Ze)7t 20km o3 B¢ 19, A
P o|7F 40km ©]A} L A Zo|7F 12kmo] o]
AT HlEo] 30% o]l B 29 AR st
AT

(F 2) =My £ He| (//671Y)
(Table 2) Route Total Benefit (KRW million /6months)

E3 Q.3 3
A 6227 25.04 11.08 98.39
Rl 21.76 10.19 3.20 35.15
FHA 4.20 2.52 4.48 11.21
Mafebd | 2058 2023 122 041

4 QIRTSOYR|=2T

103, M|432(20114 8%)



(F 3) =AM £ 2112 (670Y)
(Table 3) Route Total Effects (6months)

T Al | AAE | S ()
A EPET(mh)| 679 | 754 | 75 (11%)
ST T mEeyA)) | 4805 | 4608 | 2197 (24%)
Asiera FYL= ()| 804 | 857 | 53 (7%)
T BB | 2379 | 2288 | 291 (24%)
. FHE=(ayh)| 743 | 803 | 59 (8%)
° sy | 4050 | 3856 | 220 (25%)
e E3& = (knh)| 788 | 81.9 3.1 (4%)
ST mmapaya) | 2831 | 2524 2307 (2 11%)

<] %335—% & c}°ﬂ u2} Co2 W=

Jepgen) 717 2

"2 29

FHE 41%(4,805 — 46081:]]/}\] Zjl—
11%(67.9 — 74.4km/h) T7]—6]— Ao
o] Ave] mz} wEF &

29| &S A3t Ao v% } | =]

7} g7s 2

dastr] mEel[i] <
< Aoz dAzes BA

e e

W7} g A FAT 5 Ack

o] FellMe EIEAH

2 Ao 1,782

ol Hays}

X

THSE

ol AdS APt 4 /\]%%1 old =213

L& VISSIMS ©]-&3aL
2 AAA BHL AgEgch

B X
"F'

k=

C ) PRI =R DAL

Traffic Simulator(X}

)2} Signal State Generator

2 7450 glom wEestA de] 2ola 9l
o 7lshrE, wEd, AT 5 4E 9 A=
7b a7Ey 2238 ARAE0] FHSE, A
Bt 5 Oed 2AE =2 5 vi2).

2. CHa HERT &F

Poré‘ﬂg
r)«ﬁ,o'?:‘
Lo
F_|>i,rﬂ~
oﬁ:‘:rué
L)
r'\lﬂrol,
- e
=2 g
Xy X
ﬁlyoﬁng
NS
;%j’ﬁm
B N Az
L >
EEJFUIO
T of
ﬁoﬂo&i%
> 29

N

e Ao
D
to
r'>~

ool ki op? 10 oo & M 4] 2 © Ho
El
Y
19,
m
.,
>.;L1
oft ©
=
o,
L
R
ki
1o,
o
of o
>
2
tlo
o,

N
iz
{o

fru
1o
o rlo
o
e
_E
of
s

>

Hﬂ

>,
jincs
3_
_ZL

(azl 7> VISSIM UIESZ9 MA
(Fig. 7> Design of VISSIM network

Vol.10 No.4(2011. 8)

The Journal of The Korea Institute of Intelligent Transport Systems 5



~
s

2 J

H
e

2 olH

o

HE FASHoH o]E nlgo g TCSHEHS A
At Ed IPael shols A= &7 1200
O~

oA o} YukatE &2 600t/ A1 S A G| X

oM ZzF 3%9} 627 AAHEZ TASA A

& W) Hlee IIFEE ALY JYP27t oDA
H

22 olgala dEaTh

,d
o
i)
o
ol
ol
(d
fru
of
ol
Og{:",
-
(2

T

f
3%'
=
=
ot

o BAT B
A AT
Tl e dA A = FA Zole
A 24 712 JH4 MY A2
S AT B4 AdEleE d=n
da FAQJuEF 28 A 7z w
=

G ArEA ghe wAY 197 2

e
1%
tlo

f
oA Lo

>~

()
o o
.=
>
o
>~

o AE L 1, 29 AYPxAS A
L 28 FASYT 74 AdE| e &
<i# 4>} 2
Fe 994 vEHY
09:00~11:009] HlolEle] HF i

o
<3 5>, <3# 6> 2T

> 0 o) & &

e IN @ ol rfu g
B

of

Y

N
T
A

0,
)
}

& AR AR
S AL

A
]
=
oo
rlo

(X 4) 29 Az
(Table 4) Operation lane possibility

29 425
Az

g4 [1e [2eA ]| W
2 2 4 3 2 sfolgj 2 1212

(% 6) 28 2Muszt

(Table 5) Volume on main line

AlzE ] EAREREA) | RS EEKm)
09:00~10:00 6056 64.75
10:00~11:00 5737 52.75

3 5896 58.75

(Z 6) 2/ TCSH|0|H
(Table 6) Input TCS data

Az TCS n5ZF (/A
09:00 ~ 10:00 1632
10:00 ~ 11:00 1674
R 1653
5. 2MZn}

A B o)A AZH 360022 EAEYL, <1
8>, <18 9> <1¥ 10>3} Zo] 7 Alygjed w
g} A|E# o8 Ao] Random SeedS 53|14 EA3}
P

(O% 8) OJAIYAl 2A151H
(Fig. 8> Non operation analysis picture

(O 9 ALz 24stH
(Fig. 9> Scenariol analysis picture

6 U=FTSYUY=EN|

103, M42(2011H 8%)



(E 9) g5 AXMA
(Table 9> An itemized formula

- &
dgaue | PEFD X FAALlGm -

&3 08 A 9] (Y /km)

El

el x FHARH)
AR 211 (51

A ZF7HA]HE

(3> 10) AHRI22 EAlse agug | EECD < TG
(Fig. 10) Scenario2 analysis picture &3 M8 A7 (k)

(E 10) 12HA AlEDt

= ojoiA 2| AlBHED - EA
(# 7) 2o 08 Algan - 2 (Table 10> 1st step performance effect

(Table 7) Tollbooth metering performance effect

of main line ooy [T FAEE | FING | 0EF
* (m) | Gmb) | @) | (A
T AFF (/A &% (km/h) .
. Al 135 59 0.23 6087
ik il > Al 135 61 0.22 5931
e el ol = ; . 2 A;)Ol A156
AUl 92 5656 67 ° - :

(E 11 284 Aldi=a)
(Table 11> 2nd step performance effect

S HIe

(Table 8) Tollbooth metering performance

(E 8) 3= nlEE Ald=n - s TYF

effect of TCS B TAY | BREE | YA | nEH

(km) (km/h) (hr) (/AT

A TCS wEF (A Al 135 59 023 6087

ik 1557 A8 135 67 0.20 5656

Ay 21 1446 = 7 . 003 Ve
Ayl 22 768

(E12) 12 Al Hel (Hakl/A])
6. HHA B (Table 12) 1st step performance benefit
- efllo v (KRW million/hr)

AA B AUl AEG ol A T B *Pu) & SRR LIRS
w2}l Helet 24 wEF 9 &% HolHE ulgo Al A 54.24 26.46 13.48
2 A7 "7k Bl e gang A7 Ho, AT 50.41 24.94 12.08
B74ulg Ao ha) LH3gch 8 383 132 140

7 24 dushe SRR £2-8E

y o (E 13) 2654 Alg He] (88h2l/A)
AR dulEgdest 22AR R A (Table 13) 2nd step performance benefit

T3] o 4HE AP Az B8] ARESFATh (KRW million/hr)

Hele AP FAHEH APF FPn]E-9 T B oau)g =Eaug LIl
H]J—Jl% %6]‘04 ﬁ%s}%i O]EH“] %zg H]‘%‘% 7_(]’%]: Al 54.24 26.46 13.48
TS AIZ7EREE, B8-S B A AEES 48.07 2165 11.52
B908 AW 9 W AusE 4EEE 4 @ o | en i 1%

Vol.10 No.4(2011. 8) The Journal of The Korea Institute of Intelligent Transport Systems 7



Aoz 197 AgAst vlud o v A a3
7h YERst T

<E 12>7 <3 13>2 194 2 294 Ao o
E Hojg A& slog EAZAT 194 NP4 6

£317] 98 o
g1 = 7t
=9 sl o

>

aEFawe Ao AT
2 4

> By

[0}

: rob f{ﬁ

> M T

sy K

& i b
H
fetl
=
=
=o{=l
>

o = 1o
Jo of e

oo tlo
BN
i
tilo
>
Og(:,‘
)
tlo
o,
o
©

M z2
-
i
_o‘lt‘
£
>
i
=
S

m Al s
(VISSIM)= A}-8-3}¢d
FEEE Hluwsth

op
ofs
ol
=)
)
o
e

S

T 53 GUs APEAL A
AR AE 199 29AR TR 22l
SANA FYk AGAZFO g BAEAE =
F340h

2AE%, 994 AYRAS AL 2Re
ART 994 AP2AL APAL A% 15D
o BaSGOH, FYSEE ST, 53, 5
W& A9 1S YRS AuT) 20 S
AR A% 2A F71E Ao e, o
AL 9Ya AYEAL ABYS A BAY &

iy
o
N
o
:olg‘
S
>
op
i
rir
R}
™
Q_lg
2
=)

o4l ol mARA vEge)
AQAEFS FFo2H BA

A T A He Aola F

T A1)
32

oN X o
>

tlo m

of
ofy
iy
i)

¢

o
B
>
N
rr
pat
o
fru
)

11)11
_E
ol
£
= ]
pop
o
-

k)
N
N
)
u
o

fu
*x
T
)
o
i
Ir

RN

o

S
do flo i

=

I

oo

u

o

lo,

i
pr

%0,
o
fr

S
o,
1o
:olg
el
rO ol ox o (B

o, N
[t o 1S

2
ox
o 7
=2
>

Bl om oo o 2 X
)
__>|.1_:?
Y

oot off

&

o iU -

~

¢

i

é&‘i =)

Xl

:(I)l_gl

B~

>

My

o
S
o £

o] gA2ol

of 29, ftlo

N
-3
>
Og(:‘:‘
Jpy et
k1 oX
N ot
AN ok

2
o
lo

o @ "
ot
N
fo
4
k)
¥
I,

o
m
rlo
N
EN
o |o
oo U
02

(E
o
il

jine
tlo

N
AN
L

o
oft
o

N

& 5 3
71 Aol A1
AFREHE d9a
o] 7hsaid
ata] Ao} AlZte] =9

FollA ge AA7E wAyd

J

b off
)

f

N

N

o

2

ey

k)

=
o
=2,

dr 2ol o e
i

f e S

re

Ho o oF Jp
o 4 o

M e
o o oz HN HI

>
=2
-l>
%0,
=
E
A o
N

o

3}

offt X,
oo e

>
o oX
J =
=2
o
o N
N
N
=
o
ofr

o r
WHI

El

of

4 2

fo

5=}

Ach

40 Ho

o2 -
i
rr

N
il
ftl
Bl
ot fo,
3_{2
i =

K
oY
I

o M omy fo B4 2 o

ir
2
ol
ot
LAY
ol
B>
ol
By
2
o o Ipy
o b ki

2
N e
8 b

o

=
Lot
2

e ol X oox FE O¥e X ox

2 %oy oy ok ofr
2 Mgy o

et o
ro, 4y o

,

rr

O

o2

o
ox,
2]

©
>

o
A

o ™
[-'O

£

ce b

rfe N
re
-
N
=
ko
et

I
H
T
-
N
s
__){l_!"
o)
)
r [e]
re
-
N
S
)
A

103, M42(2011H 8%)



Sofol| ket

o7

rr
o
N
X
2
ro
re
-
N
N
2
Og(:‘:‘
n
2
[e]
o,
215
rr
o
S
rE
2
fru

e

L
o

fu
2,
[P
o
ofr
ol
N

bt

o do of
éll
>
)
X
i
fr
o
ins
ol

fru
1o
D)
i—";
2

Lo Hr ot ou
M
1%
©

o oo
oy 22
O

2
=)
it
fft
-z
[>

o op i
ol
oy
B
fil
¢

El of
oy 2
0 tob

~

o2

A
LD

ro

ry

o

4z

b1

fru

e M =
M

o

i)
o 2 ot £
b

B o
B
o
QL
rr
o
r o
2
e
ko
i)
pos

F

R

[1] OECD, “OECD ENVIRONMENTAL OUTLOOK
TO 2030,” pp.3-5, 2008.

[2] Centrico Supported by the European Commission
DG TREN - TEN-T, “Ramp metering synthesis,”
2001.11.

3] =234 “2000d & AF7IF FHE I
YwEF 22 A< pp.1-4, 2010. 2.

4] TEATY S2AYATFAE, “=ZFA Brief
A275.” pp.10~11, 2010. 1.

[5] FTEEZFAL EAH, “FYL I A=Y
w72, pp.4-13, 2010. 1.

[6] FREETA ERuFI e, “IEEE WE
2EX7 hE” pp4s, 2006. 12.

[71 YUKIMOTO & 3, “Evaluation of On Ramp
Metering on Hanshin Expressway Using Traffic
Simulator,” 9th ITSWorldCongress

[8] L EEFA} “IEEZ RAMP METERING &
Y o &k ZAF 74 pp5-8, 1997. 12.

0] TEHIR HEAR, “FT FQ EEZ X
A sHETL” pp.1-3, 2009. 12 .7

[10] S=E2FA}, “uSEE JYPL APad
417 pp4, 211, 2010. 10.

[11] HAF, A, “<UEEE ISPHZ H&E 7

ge) AANNZ B FE ¥

o)
8]
e
-
o
H{
o2t

4y S B EESS R A
294, pp.25-32, 2009. 1.

[13] =gy, “E2 HE
By EEAY
171-220, 2004. 9.

[14] U.S Department of Transportation Federal Highway
Administration, “Ramp Management and Control
Handbook,” pp.5-14, 5-17, 2006. 1.

PEAS] o]
LA, pp,

e
3.

Vol.10 No.4(2011. 8)

The Journal of The Korea Institute of Intelligent Transport Systems 9



kl
1p
H1
Hu
02
s
F>
=l
m
o
ol
il
2
et
rok
re
-

R AR |

9 A 9 (Im, Jin-Won)
2010d 3¢ ~ @ A @AW wEFF A
20049 39 ~ 20109 29 : BAUSL wEF A}

$ A £ (Yoon, Jae-Yong)

2010 3¢ ~ @ A FAWSL wEF T A
2008 39 ~ 2010 29 : WA wEFH A}
2000 39 ~ 2008 29 : WA wEF A}
o] ¢ & (Lee, Eui-Eun)
19963 99 ~ & A AW W} wg
19861 39 ~ 19953 8¢ : Aghgtu EEFsta} Tt}
198413 39 ~ 19861 29 : Methstu ESE st} FehAA}
19801 3¢ ~ 1984 29 : A&t EEFE FEAL
"l (Kim, Kwan-Min)
3 ~ @ A 3= wEA uFaER
39 ~ 192d 349 St BRI AL £8
39 ~ 19839 84 : FIHtu EEFE A

10 RARTSUR|=ET M107, T42(2011H 88)



