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Abstract

Traffic congestion in front of toll plaza is a major cause of delay on expressways. Therefore, Ministry of Transport has a
policy to urgently mitigate traffic congestion so that the vehicles can pass through toll plaza without interruption. One of the
key strategies is to develop M-Flow (Multi-Lane Free Flow) system, which is an Electronic Toll Collection (ETC) system without
barrier. This is a new ETC system using Automatic License Plate Recognition (ALPR), an artificial intelligence technology, in
combination with Automatic Vehicle Identification (AVI) in order to verify vehicles and identify users for toll billing process. To
efficiently solve traffic congestion, the microscopic simulation model of AIMSUN had been applied to analyze the
appropriateness of toll lane configuration and various traffic impacts at Chatuchote Toll Plaza on Chalong Rat Expressway. The
purposes are to provide M-Flow lanes and the existing toll collection systems, both ETC lanes (Easy Pass) and Manual Toll
Collection (MTC) lanes. The results indicated that toll lane configuration of M-Flow should be located 2 lanes which make
uninterrupted traffic condition in front of toll plaza. After 3 and 7 years of implementing M-Flow or M-Flow penetration rate
reaches 59 and 76 percent, toll lane configuration of M-Flow will be added one more lane, respectively, as well as to achieve
maximum benefits for expressway users.

Keywords: Lane configuration, Chalong Rat Expressway, Traffic micro simulation, M-Flow system
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Changing of toll by cash
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Coefficients of parameters
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M15199 4 FayarhiUinaesasmansalluauiag
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U3U10957193 dmdunsly

(F/731.) 9%MTC %ETC  %M-Flow

YO 3,641 32 22 46
Y3 4,131 26 16 58
Y5 4,494 22 12 66
Y7 4,889 18 8 4
U 3 wuudaesnsdiveamns M-Flow 2 vesmdluiitlagiu Y10 5,547 12 2 86

(2M-Flow_Y0)

M15199 3 waannuuudtaesluddagdu (Y0)

Parameters Base  1M-Flow 2M-Flow 3M-Flow 4M-Flow

Delay Time 249.27 13390 53.96 24322 221.03
Queue 135 486 10 152 703
Fuel 25571 10198 119.21 24734 149.59
PM Emission 153.33  60.18 53.74  117.29  59.46
VHT 102.48 6131 38.14 96.64 76.61
VKT 1230.80 1135.54 1298.83 1201.93 1040.30

WU anmaastuddagdumsdnmumisdoniuAriu

MefiLAYYINIe M-Flow 91u3u 2 Yaenns Lilesanidann
v Y a = Py a
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300.00 800 )
200 #1597 5 wanuwuUIIasnsa 2M-Flow Tusuian
250.00
§ 600 3
E 200,00 500 2 Parameters Y3 Y5 Y7 Y10
[ G
& 15000 w00 § Delay Time 65.19 76.25 105.62 106.43
2 10000 00 ¢ Queue 80 654 1371 2637
2 200 £
= 5000 . l 100 Fuel 165.18  179.64 17223  157.56
0.00 — 0 PM Emission 77.63 89.62 85.29 79.24
Base 1 M-Flow | 2 M-Flow . 3 M-Flow 4 M-Flow
= inonosgvaainds T Axwardniade VHT 51.393 53.66 50.648 46.737
VKT 1454.93 1388.05 1291.08 11138
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A1519% 6 HaIINLUUTIaeINsl 3M-Flow Tuaunan

Parameters Y3 Y5 Y7 Y10

Delay Time 150.24 59.98 84.08 99.82

Queue 163 10 190 1401

Fuel 24571 175.07 309.84 290.09

PM Emission  115.56 71.25 186.61 187.65

VHT 76.48 49.30 65.97 66.30

VKT 1386.51 15848  1679.04 1508.57

A1519% 7 HaInwuUdIaeensetl aM-Flow Tuauan

Parameters Y3 Y5 Y7 Y10

Delay Time 165.6 142.98 128.34 160.10

Queue 601 507 390 469

Fuel 147.57 159.35 187.90 389.45

PM Emission  49.72 51.42 63.55 207.39

VHT 73.15 74.92 80.41 112.39

VKT 124953 141552 1596.64 1804.93
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