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Abstract

At present, the Expressway Authority of Thailand (EXAT) is
under an installation of the Multi-Lane Free Flow (M-Flow) toll
collection system on the expressway network. The physical
characteristics of many current toll gates must be improved to
support the use of the M-Flow toll system. This paper aims to
present the grouping factors and physical design concepts of the
complied toll gates on the Chalong Rat Expressway to support
the M-Flow system. The fourteen toll plazas on the Chalong Rat
Expressway were compiled and divided into five groups based
on five factors of similar physical characteristics, namely service
system, shape and physical characteristics, number of toll lanes,

traffic volume, and level of service. As a result, a total of seven

toll gates representing those five groups will be used for the
physical design model to determine the optimal M-Flow lane
position, considering the design from three concepts; physical
characteristics that support the integrated toll collection system,
physical characteristics consistent with the operation of the M-
Flow system, and physical characteristics consistent with the

traditional toll system and safety of toll collectors.

Keywords: Toll Plazas, Physical Design, Multi-Lane Free Flow (M-
Flow)
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Collection; MTC) Wuszuutiuarnunisitawiildnsdnaiu oy
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2.2.2 szuutiuAtEunsiAwLuusalusld (Electronic Toll
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(Automatic License Plate Recognition; ALPR) $21A1 U2 UURTIIU
gAIUNINULIALUTR (Automatic Vehicle Identification; AVI) Wield
ATINADUEIUN MU LAZSEUInUTRIELTUINS TumsSenifiuAsiiu
MeLAYA1EUSINSIIUSNT (Post-Paid) [3-4]
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SrUUdRluliR (ETC) uardruaugiiuamiumie (Toll Booth) finase
n15luavesnseuaasnas (Traffic Flow) Laz@iu1sausueni
Uszdndnmuesiuiuamiuniefieslel Wy anueniuaineegeEn
(Maximum Queue Length) kag328ELIAIN1T30EdA (Maximum
Waiting Time)

Chintaman, S. B., Yogeshwar, V. N., uag Ashish, D. [6] la#Anun
AMUE1TIveIA LA UATHIUNNaRLAY (Toll Plaza) neldanin
115951957V Uufiu (Mixed Traffic) veauszmeduiie Town 1an
T#usn1suaziianse (Service Time and Waiting Time) n15159
A3L57 LaEASTEADAIILET H1uLUUTIae uTeilan nudnseau
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NAUNATUAUAILALUITDINIUNIINLAYILUY Multi-Lane Free Flow
(MLFF) siuTusunsa VISSIM #391n6anisdinsnudn mnfnsassuy
VAUANIUNfiABWUY Multi-Lane Free Flow (MLFF) 31174 9 984
pgAsnansvesAAuAusIAY KanEUAUFLRUATRI NN
faiuuRuan (MTO) 91w 2 § awnsauilalgmnisindnves
A1595135 Waz50a5UUTHNIUTITUSIUAUAUAE UN R LAYA
uadlut w.a. 2570 16

Umitcan, O., Mustafa, G., wag Goker, A. [8] la@nwiuszansam
vosgtuAiumsdiey (Toll Booth) wuuiiliiu Tufuvesau
8111 (Delay Time) tagtiarlunsiiunis (Travel Time) 1W3suifisu
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ASANYINUINAINEIET (Delay Time) waziialun1sidumia (Travel
Time) woagiiuriumafivay (Toll Booth) wuulaiiilifuanasaing
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Bottleneck)

Vittorio, A., Michael, F., uag Giuseppe, M. [9] ld@nwiA1uLiu
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AT99ANITVIIVIRALODAUUUNITIAINTEUUGITEATNIUN U
NANWAIY W JULUY Manual Collection System (MCS) wag
Electronic Toll Collection (ETC) saufuseuuduq wiatlostutlym
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Diaz, C., Madrigal, J., Mappala, A., Palmiano, H., ua¥ Sigua, R.
[10] liAnwin1sdnassdeamafuaciuniediannseding sening
3¥UU Manual WagTeUU E-Pass UUNIIALAY South Luzon Usgina
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Tianunsasesiunisldnuszuy M-Flow sufudesdinsineinazas
drdnvazniameninvessnniuamWiunsivesluiagdu sauda
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3.3.1 sUnuunshiuinsvessnuiuasum vy

FULUUNTIHUTNISY09A U @13 TaUUIRANNFULUUYRINTT
FaufiuArumslaidu 2 suuuu leud

- 5zuuULUn (Open System) din1slAuInI1suUNIsiALaaDIsY
UAENNLAYARNNNIUAS

- 58UUTn (Close System) fin1sluInIsuuMSiLAYYINIIT
KAENNLAYNIQYIUNT YN

3.3.2 JUTIHATANBUENINEANVBIPUAUAHIUTSTLAY

SFNYULNIINYAINYDIATU ﬁmamﬂugﬂﬁ 4 @11130UUIRY
sULUUBRSTIAMIINTTsTUInadeuiuAmunalilu 4 Uuuy
oun

- U399 | (-Shape)

- 5U519 Y (Y-shape)

- U319 X (X-shape)

- dnwazdudy (Staggered Toll)

X-Shape
UM 4 JUsruazdnuarnMen muess A UATIu kY

Staggered Toll
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yamuivArmsieslidy 3 suuuu leud
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3.3.4 Y3195 susiaunuAuasumig

USuuasnasusnamukansliduisanudesnisidnefivay
Tagtanizludraianseniu (Peak Hour) B9a1unsauwusUsennaes

1 % a v @ v 1
munmuteyauiunuenaslaidu 3 gduuu laun
' < N a B a 5 '

- ANUNUATNIUNIIUINIURT12TAN (UTN1UR512571031 3,000
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' < o Ao ja a '

- AMUAUANILNITTUTHNINAT1ATY UGS (USU1UR1950Y
581119 3,000 - 5,000 Au/Flu9)

- AMULAUAINIUN 1IN TUT U 15U LY (USHauas19s
171131 5,000 A/F144)

3.3.5 3EAUNITIRUINISVRIAULAUAIN UM TLAE (Level of
Service: LOS)

SEAUNTIAIUSANSVRIANILY @N1N5AATIER LA NERaIUTENINg
USU109519368A21117 (V/C Ratio) voesiulfivaAsumsiiiey §99g
avvioudesEiun1siu3nig (Level of Service: LOS) ¥04suLAuan
fnumaiiaslulsariug fawanddunisned 1 feanuisaudsuseinn
vowium mudeyaseiunisliuinmsvesinlaidu 3 uuuu leua

- AufuArumsiesilddanufnds (LOS: A-B)

- AufuArunsieeRiaufadauunans (LOS: C-D)

' & a Aa a o

- AUAUANIUSRL YRS ANURATRLIN (LOS: E-F)

A157199 1 sEAunsiusAns (Level of Server: LOS) ¥89t0en1efivay [11]

ANAULUY Level of
YDINNLAY V/C Ratio Service ANasuIe
(pc/mi/In) (LOS)
nsaTasinslua
0-11 0-0.30 A -
Luudase
nsasasinslva
>11-18 0.301-0.50 B L
UUUARBIR
Asasasinslva
>18-26 0.501-0.71 C o
LUUTEABM
nsaTasinslva
>26-35 0.711-0.89 D \
BUUNUILUY
anwnsivares
>35-45 0.891-1.00 E a o
A535195RATR
U3110095195
>45 > 1.00 F .
1NNIANLY
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3.4 UUIARNITOINUYUNIEN TNYDIATUAUAINIUN 1A
AULANAIYBIFNBULNIINIYAINUS I UATULAUAIHIUN S
fiaw Anansynulneaswiolszansnnlunislituinig (Service Rate)
yosiy Fawwnliuniseonuuudnvuznioamysmisiuluilagdu
fhavfuituiivensesndudng Welkansasessuuninesiiindu
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VLIYLYANIGIUTN LFU NTAYRADITY NTLAYYINIIT Uaznig
Mewngauniien viliniseiliunisesniuunisn wyessuliual
drunsfiawludagiu anszuuiivAriunisivavuuuiiuan
(Manual Toll Collection; MTC) kag sy UULAUANENIUNISALAYLUY
8%lusl@A (Electronic Toll Collection; ETC) vLUzjizUULﬁUﬁ’whumd
AABLUU Multi-Lane Free Flow (M-Flow) feslasunisesnuwuulid
AU EEY HauNEY LagilganedmSunisiiunisveslduinig
IWNINTTUANI3T5195Fesam s Uld e BasE wie
TndiAeerunisluaegnidasy (Free Flow) inniign
dmundnmseenuuusnuasmanenwiill (Typical Layout)
WAL UININISUSUU TSN waIEN N8N NTBIRTAUATHIUN STy
I§Ransandedeiidndy 3 dau il
3.4.1 §NUALNINIEAIMTITEITUTEUULAUAHIUNI UL kA
NauNa1y (Mixed Mode)
Junisesnuuuiiiinnsdilsisanuanunsalunissesiunistisy
AruneTivannvanesUuu fuandluguil 6 Tnslawzszuuiiuen
Aumsnuuinliuinisludeqdu (MTC uar ETO) lasannnis
aiunuluszezusniviinagldnuvesseuu M-Flow 919984l
gaun Faifu dufuarrumsiivey Ssfsasdausiduiiosdes
3995UTEUUAUARUN LAY ULUUIAL $3AUsPUU M-Flow e

r‘wf >
v bt 2]

S 7

Single Lane Free Flow (SLFF) Multi Lane Free Flow (MLFF)
JUT 6 egagUuuLIeITEUY M-Flow dwsusuifiuasiumafivey

3.4.2 §NYAENIINIEAMNTd0AAZDIAUNTSHIIUTBITEUY
M-Flow

Wuniseenuwuuliszuuifvariiunisguuuulndaiuisa
suliunislaeg1diusz@nsaim Tnen1509nLuuanwaENIINIEAIN
YawuRzfingan Weduasuusyansamlunisnsiduenumivue
Wy gunsaifildluszsuuguiiensidousadnlusi@ (Automated
License Plate Recognition) gUnsal@iléluszuudiuundszian
wivug§alusi@ (LIDAR Vehicle Detector) wazgunsaiililuszuy
ﬁ'uﬁnmammi*?‘ﬁiaam& (Digital Video Enforement System) titaan
Fodfvlunsiinuvesssuy M-Flow dauandluguil 7

3 x
The drection of Sactet ws vt red [
ATy O T M o (g

fauunhlunyeoneuusiuy M-Flow Fnmamanrsdueruwinus

JUT 7 Mseenuuuiaenndosiun1svineuvesszuu M-Flow

3.0.3 SNBAULNIINEAMTdOnAZDITUTTUULAUAHIUIN LAY
warANUaeASavemnOuAuAsu

Wunsesnuuuliaenadasiunsviinuvessyuuifiuaniumig
Uiy itelssruuiuarihumauuisiliuimslullagiu (MTC
wag ETO) awnsasiiiunislaegrefivse@ninim lnaniseonuuu
Fnuagnamenmazdeafunginssunisdutlifiasyasd Wy nns
WabuteRs9sneviuiy warnsunsnAateiuAmiumnsUszan
3uq Fadunsiuanuvasaseuininauiuashumessguiu
Fauandluguil 8

wismmmsununsasTes  masdnliaameesnoeaennenes

5UN 8 fMeginsesnuuuiiaenfdasiun1sviiaIuvessEuUANLAY
ANuUaensY

4. Wan1sAN®EN

4.1 8ANTSEITIVATUATURIBIUI TS UL NTAYRaDISY
AMTETIRAULAUA NN Il AYIBINeRLAYRa 03Ty dnTunis
FNIuN133EUU M-Flow aunsaudslondu 2 drundnde nsdsie
AnYaENIINIEAMTEINIL TAka JUSIE UIATeIIL kasdIuau
FauAUAEIUNIG karn13d5IUsHNINLTIASVR AL A LEn Tuaa
AT 7.00-8.00 u. iiedaszisEiunsliusnIs (Level of
Service) Ssannzoaguli il
4.1.1 N5AITIENVAULNINLATNUBIAUAUAE U 19T AY
VUNNNLAYRADITY
A15197 2 HAN15ENSITFNBAULNIINBANVBIAULAUATRIUN LAY
VUNNAAYRADITY

AU VUNY sUTUAzAN YL YUIR U U
NAYAADITY ANUAINYDIATU UM | Y909 ETC | %93 MTC
019UTIA 2
| S 2 2
(un9un)
919UTIA 2
A I S 2 2
(M39)
wszlous [ M 2 3
WAIWIN1g 1 [ S 2 2
WAIUINIT 2 [ S 2 2
WI¥TIM 9-1 X L a4 a4
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