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ABSTRACT
This research aims to determine the optimal toll lane configuration and number of toll lanes
corresponding to the proportion of M-Flow users, integrated with existing systems (MTC and
ETC), to maximize operational efficiency. The study employs the Aimsun microscopic traffic
simulation model to simulate traffic conditions at three representative toll plazas, with test
scenarios defined by three key variables: the proportion of M-Flow system users, the toll
lane configuration layout, and the traffic volume. Average travel delay was utilized as the
key performance indicator for traffic efficiency. The findings indicate that the determination
of the optimal toll lane configuration is directly correlated with the M-Flow user proportion. If
the user proportion is low, an excessive number of M-Flow lanes leads to underutilization
and negatively impacts the capacity of the remaining conventional lanes. Conversely, if the
M-Flow user proportion is high but the number of lanes is insufficient, it results in severe
congestion and increased travel delay. The research concludes that incrementally adjusting
the number of M-Flow lanes to correspond with the actual user proportion is a critical factor
and proposes a criterion for this adjustment based on total traffic volume and the M-Flow
user proportion for each plaza size. For instance, at Rama IX Toll Plaza, the number of
M-Flow lanes should be increased from 1 to 2 when the M-Flow user proportion exceeds

60%. The Bang Sue 2 Toll Plaza should maintain 1 M-Flow lane, and the Asok 4 Toll Plaza
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should increase M-Flow lanes from 1 to 2 when the proportion exceeds 28%, and further
increase to 3 M-Flow lanes when the user proportion exceeds 69%. These results provide a
practical guideline for optimizing toll lane configuration to effectively maintain the level of
service and minimize overall travel delay.

KEYWORDS: M-Flow user proportion, toll lane configuration, toll plaza capacity
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@”aLLﬂsﬁlﬂunﬂsﬁﬂ%umgﬂLLUU"ﬁaaLﬁummumaﬁmﬂumi’mﬁ 5.7 Sanunanoasil
M, = S2ULAUAKIBNISLULITHEA (Manual Toll Collection, MTC)
E, = 2UUAUAHIUWNILLLEA NG (Electronic Toll Collection, ETC)
SF, = SrUUAUAANWNISaluT R UULTaIMHE) (Single Lane Free Flow, SLFF)
MF, = S2ULLAUAMKIWNI00 LU ALUL®a8%T89n19 (Multi-Lane Free Flow, MLFF)
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INWINLB DY RAULLAVAILAINIT DILALATRIUNG
Types -3 1 1
NUATHIWNNG
Existing 2MTC, 2ETC

Case 1 1M-Flow, 2MTC, 1ETC

Case 2 1M-Flow, 1MTC, 2ETC

Case 3 2M-Flow, 1TMTC, 1ETC

cl' 1 3 1 1 a 1 a
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RRIeNE YT h] RAUYLAYANLERWITBILNUATHINNG
Types € .
LNUATNIWBNIG
Existing 4MTC, 2ETC

Case 1 1M-Flow, 4MTC, 1ETC

Case 2 1M-Flow, 3MTC, 2ETC

Case 3 2M-Flow, 3MTC, 1ETC

Case 4 2M-Flow, 2MTC, 2ETC

Case 5 3M-Flow, 2MTC, 1ETC

Case 6 3M-Flow, 1TMTC, 2ETC
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Case 1 1M-Flow, 5MTC, 3ETC ; 6 : SF,
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Case 4 2M-Flow, 2MTC, 4ETC . : MF; | MF,
Case 5 3M-Flow, 2MTC, 3ETC 4 MF, | MF; | MF,
Case 6 | 3M-Flow, IMTC, 4ETC A MF, | MF, | MF,
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A1519N 8 USN1waI195N 100% maaquehu‘luﬂ%qﬁ'u

% ATWNIZIIN 9 AWLUNTa 2 Awalen 4

M-Flow | M-Flow | MTC ETC | M-Flow| MTC ETC | M-Flow| MTC ETC

10% 240 725 1,435 320 882 1,998 520 1,539 | 3,141

20% 480 577 1,343 640 685 1,875 | 1,040 | 1,219 | 2,941

30% 720 429 1,251 960 488 1,752 | 1,560 899 2,741

40% 960 282 1,158 | 1,280 292 1,628 | 2,080 580 2,540

50% 1,200 134 1,066 | 1,600 108 1,492 | 2,600 260 2,340

60% 1,440 87 873 1,920 108 1,172 | 3,120 186 1,894

70% 1,680 87 633 2,240 108 852 3,640 186 1,374

80% 1,920 87 393 2,560 108 532 4,160 186 854

90% 2,160 87 153 2,880 108 212 4,680 186 334
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A13199 11 Namsmmaanmwgnﬁmmaatmmﬁam

L. SEUULAL Y301m93195 (AT 1a9)
Zaan L —— - GEH
ATHIWNTY A1939 RUUIIRDY
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FNUNTETIN 9
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o MTC 473 472 0.06
FuLNITe 2
ETC 930 896 1.14
‘ MTC 1,925 1,956 0.70
dualen 4
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4. HANSANENIVY

waﬁ'wfmmmm‘haaaamwaswsgnﬁmﬁmﬁ:ﬁmwzJﬁ'uw”ufizm’mmmm%’lmﬁﬂ
1uﬂ'm§umaLL&:&'@dauQ’L%wu M-Flow w’ﬁ"mﬂ’%amﬁﬂugﬂLtuumiﬁ'@"ﬁaaLﬁummuma
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Interpolation)
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nanafe Lfiaﬂ%mmmwsmmﬁugaifu é’@mumaaé‘l"ﬁswu M-Flow 3=§INALABATIR
dranusrtadslunisidunig I@mﬁaé'@mmaa@%:uu M-Flow (a9 dnaanusns
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1 a4 AuRanadanissessumsldau anzfduswalngindudosfiteims M-Flow
FIWIN 2 TaI Lﬁaamnﬁﬂ%mmaswsgaﬂ'jw LLazLﬁaﬁaﬁsmwﬁszﬁuﬂ%wwmmswsgaifu
100% V8ININNLEAIH WU AUVWIALANAITIAFTITEINIG M-Flow 3147% 1-2 Tad 8%
AUTWIANAIILAZATWIUA N AI1TIAFIITEINIG M-Flow $142% 1-3 189 Llasaruauwia
I%Ey:%dsaﬁuﬂ%mmasﬂﬁ]sﬁ‘hmumn $ududaafinzainia M-Flow @%Lwié'@mué‘l%s:uu

ﬂ'aagflmm”u éin

UnA2IUI9Y ACUI3AINSSUANAQOS UK13NY1AYINBUUIUAQ




gﬂ Kasem Bundit Engineering Journal Vol.15 No.3 September-December 2025

41 HANIIANBIVDIANWNIZINN 9 (ATHTUIALAN)
nan13anen1eldUsunmasiasiuandanuuaasliidinitnisiinuasiuinges
M-Flow 7Lz &al swﬁaé“ﬂdmmaaQ‘L“ﬁﬁmsﬁmsmﬂumsLﬁm‘i'}mwﬁaa M-Flow 3
AMULANGINY @”aLLaﬂalugﬂﬁ 3
411 nydh3NNaINaT 40% 2890 NUIA NI (960 AW/TH.) WUAIMIRNSIUIL
H09 M-Flow lidsnansznudannusrtrlunmsdunms asanysinmasasdeudrolas
412 nyiTuNHa9193 60% 189ANNAAUTIIUU (1,440 AW/TH.) WUIIRINFAFI
i1T3zuu M-Flow faundn 80% a139al#iitaanie M-Flow 1 T84 (1MTC, 2ETC) wazLile
dadue | Fzun M-Flow 1fiundn 80% A9RNTaIN19 M-Flow 1% 2 Ba9 (1MTC, 1ETC)
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120% of Capacity (2,880 Aw/5ala )

——Existing --++- Case 1 ——Case 2---- Case 3
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40% of Capacity (1,280 A/521a13 )

60% of Capacity (1,920 @w/5alaa )
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