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Abstract

The opening of the Multi-Lane Free Flow (M-Flow) toll
collection system provides expressway users with convenience,
immediacy, and various toll payment channels, resulting in an
increase in traffic volume on the expressway. This article
presents the forecast of traffic volume and volume of M-Flow
system users on the expressway network by applying the Gross
Provincial Product (GPP) per population in the form of GPP per
capita of Bangkok and its vicinity during the year 2011-2019 for
analyzing traffic volume growth rates on four expressways,
namely Chalong Rat, Burapha Withi, Kanchanaphisek, and
Chalerm Mahanakorn. This study uses the Compound Annual
Growth Rate (CAGR) for analysis to forecast the future traffic
volume of each expressway over a 15-year period (2023-2037).
The forecast results in Phase 1 (2022) of the 3 toll plazas are
expected to increase the number of vehicles using the M-Flow
system at 24,000 vehicles /day. At the end of 2023 which

M-Flow will be applied on the entire expressway network, the

number will increase up to 464,525 vehicles /day. It is
anticipated that in 5, 10 and 15 years, M-Flow will reach up to
689,747, 1,092,449, and 1,383,699 vehicles /day respectively.

Keywords: Expressway, Gross Provincial Product: GPP, Compound
Annual Growth Rate: CAGR, Proportion of expressway users,
Multi-Lane Free Flow (M-Flow)
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fariduassauszlewd (Utility Function) fseunisit (3) uay ()

U(Cash/EasyPass) = f*toll_c + t*Time_c (3)
U(M — Flow) = ASC + f*toll_f + t'Time_f + a*After; (4)
ol
U(Cash/EasyPass) = Utility of using cash or EasyPass
U(M-Flow) = Utility of using M-Flow
toll_c = Changing of toll by cash

toll_f = Changing of toll by M-Flow

Time_c = Changing of time by cash

Time_f = Changing of time by M-Flow

After_f = Dummy variable for payment after
using M-Flow

ASC = Alternative Specific Constant

f,t,a = Coefficients of parameters

Fafiendudsyansvesiuus fuandlilumsadi 2

5197 2 AnduuseanSvesiudsluilsidusssauselawd (L)

Ay Adulszans t-ratio
Changing of toll (f) -0.3025 -36.2
Changing of time (t) -0.3804 -43.5
Payment after using M-Flow (a) 1.1323 17.7
Alternative Specific Constant (ASC) - -
p2 0.3014
Number of Observations 14,565

PNNEMTIATIZRAAT (Alternative specific constant) way
AdulszansvesauUseng 4 $1e8u Tuwuusiass Logit wui

1) wIomnevesiduussansvesiinusnsiudsuwUasaniiy
14 (Changing of toll) uagn1siUAsuntasiiarlunissiuaus
(Changing of time) fiAduau dagniosnunuduais fe 1o
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(-0.3804/-0.3025)
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after using M-Flow) fidnduuin azviouindiiumaelatunisdise
AWIUNNIAILEUSNITIINNIINSEsE oY
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Feaunnsii 5

Prob.(Mflow) = Captiveyfiow + (1 — Captiveashjeasypass —
eUMflow ]

Captwe”flOW)' eUcash/easypass +gUMflow

(5)

el
Prob.(MFlow) = Probability of choosing M-Flow
Captivecash/easypass = Captive to Cash/Easy Pass
Captivemriow = Captive to M-Flow
U(Cash/EasyPass) = Utility of using Cash or Easy Pass
U(MFlow) = Utility of using M-Flow

A5797 3 dndrunsBaRntusTUULAUAEIWNNG (Captive)

ngy MTC ngy Easy Pass
Captive to Cash 7.3% Captive to Easy Pass 28.0%
Captive to M-Flow 38.5% Captive to M-Flow 24.1%
Non-captive 54.2% Non-captive 47.9%
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CAGR = ([eyaUgavine/oyalusn] Y9.1) x 100 (6)
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syl WA 2554 — 2562 lunsitasizsasinisiiivleveslianu
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2554 | 148352 | 87,100 154,291 | 351,958 741,702
2555 165,130 110,779 183,230 | 360,479 819,618
2556 179,373 136,008 198,013 | 372,284 885,679
2557 186,060 139,705 208,550 | 360,977 895,292
2558 196,964 | 139,775 234,346 | 375,020 946,105
2559 213,371 140,191 257,158 | 378,467 989,186
2560 221,925 | 147,539 257,935 | 373,662 | 1,001,061
2561 231,989 156,333 261,695 | 372,344 | 1,022,362
2562 241,443 161,053 262,592 | 374,000 1,039,089
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(Compound Annual Growth Rate: CAGR) ieldannisalusunm
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A157199 7 8R31N15AUIAVRIUSINAUATIRTURNIRLAY

NI snsmsiAulanetliuunugiu (CAGR)
209959 7.43%
Een 7.55%
NYIUIALEN 7.61%
ANNMIUAT 8.55%

NN LAY i (miae: duA) Sasnsiivlaaie
LRANUNIUAT 134,611,652 0.79
20095 72,375,729 6.31
YW 49,416,302 8.41
AYIUIALEN 81,833,437 7.04
99U 338,237,120 4.36

FuilonuullunvesUTinnasIswaIl 2563 Niinan1unisninis
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6. MIAANIAINTNINITITUAUSINElHusEUY
M-Flow
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IFranisaivsinansiastulewiandidsyezinan 15 U duudtide
T9usnsszuy M-Flow Tuszesdt 1 (amaindeliu3nnsd wa. 2566)
Wigufuatauguoaneiiavlundazatenis tileUsyidu
AwanansalunssesfuUBinaesasiiiuay wndinsieliusnis
J8UU M-Flow
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Falutaeil 2 azfunismanisaiUSunansiasien CAGR fiseuas
12.5 gpsartutiusn ieswingied 2 Wuszeznafiiviuianses
Wunddaugremnsiiasdmalignsinsdulalugisdsnaiieg
meladndinvemisiivae Insdinanisaianisalusunuasiasunas
ey fauanslunsed 9

A19197 8 N1sUTUAIAIUYEEINSTILAY MnTaliu3n1ssEuu M-Flow
(Wiae: AU/T)

My ANUAN AMUUSULARL
]
a3y 350,000 455,000
YN 360,000 468,000
YIUIALEN 330,000 429,000
LRAUUMUAT 380,000 494,000

NMIAMANIAITIIUATIRTUNEETSilAYMEdnTINERAULS
FOULULMUAL (CAGR) UaymSUSUAAIMOUUANNMSST 8 @13n90
LARINANITAIANTITAUUTUIUDTIVTVDIUAAEATIEN LAY IN
nansAnwlusimvesmsmsiivay Alddinsiieuiiouiudauans
Tuguit 4 enani Sanunsoagunanisaanisaivinaasasiuus
azUounAnldansad o
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NansANwIlueRn

19197 9 HaNsAIANTSAIUSINARSIRTUUN LAY (U W.A. 2566 - 2580)

q USH0a3195 (A/u)
aansal | aaessy | yswndd | nigawn oG T

(1-15) Awwn UUAT

2566 261,239 | 175630 | 289,382 | 291,727 | 1,017,978
2567 280,640 | 188,889 | 311,402 | 316,657 | 1,097,588
2568 301,483 | 203,150 | 335097 | 343,717 | 1,183,447
2569 323873 | 218487 | 360,596 | 373,090 | 1,276,046
2570 347,926 | 234,983 | 388,035 | 404,973 | 15375916
2571 373,765 | 252,723 | 417,561 | 439,580 | 1,483,630
2572 401,523 | 271,803 | 449,335 | 477,145 | 1,599,806
2573 431,383 | 292,324 | 483,526 | 517,920 | 1,725,113
2574 463,378* 314,393 520,319* 523,452 1,821,542
2575 467,679 338,129 525,268 529,044 1,860,120
2576 472,021 363,657 530,264 534,695 1,900,637
2577 476,403 | 391,112 | 535308 | 540,407 | 1,943,230
2578 480,826 | 420,640 | 540,399 | 546,179 | 1,988,045
2579 485289 | 452,397* | 545540 | 552,014 | 2,035,240
2580 489,794 456,667 550,729 557,910 2,055,100

nueLAn: *U3masasaiidannuguesadiy

nnamsAaMsaiUTIaRsesluaseil 9 Wiulddn Uiua
as9slunazmsiimsduulduiugedunnlutausnaunisens
Awasnlun1ssesdulinuesasiiiutuvesszuuniud
mansaifiAuAInLUTuLA aufimsuiuen CAGR anauwdodoat
12.5 vosdnsn1siAulalugiausn 1wy mesuaduumuasivsunu
9595uisTamnuguesmsiitawlu® we. 2573 Tuvagiinisfiteay
200959 wazn1gaufiuni@nnnuguemeievlul we. 2574
dumaiitawysnidfedannuquessiivawlul we. 2579 Foua
n1sAANIalUTIINATRITUUNNTlAYlagniunldmansaluTI
fdnuszuu M-Flow mudndiudlinuiildfinsgilumsmanisal
dndrugldaiuszuu M-Flow saufaununsiaussuudafiuerm
M9LUU Multi-Lane Free Flow (M-Flow) aesmsvnaiiaw il
nmsefiunisesnidu 3 Yaszeziim lud

1) szeil 1 1Uelsu3nsy 2566 umaiiavaassdy S1uau 3
a1 o auanlaf siuguiAvia 5-1 warauguiiuia 5-2

2) syuedl 2A \Ualiu3nasd 2567 vunsfivawanesiy (fnde)
MeAYYIHAIT UaenefilAynIyauften

3) szoed 28 Walviudn1sd 2567 vumesiuladuumuAsas
MeRudIUNY

Tnednan1sann1saisunagldauszuu M-Flow uazdndiu
Adnuluusazd Fuandumsned 10
715799 10 sansmanseiUsiadldnuszuu MFlow @ wa. 2566 - 2580)

. U3NI5133 (AL/3)
PR 2npsiY Yswnaa nIRYIU 1adu et dadau
Awn unns
2566 24,000 24,000 40.00%
2567 107,956 72,001 117,385 167,182 464,525 42.32%
2568 123,158 82,141 133916 190,726 529,941 44.78%
2569 140,505 93,710 152,778 217,589 604,581 47.38%
2570 160,297 106,911 174,299 248,240 689,747 50.13%
2571 177,665 118,494 193,183 275,135 764,478 51.53%
2572 196,914 131,332 214,114 304,945 847,305 52.96%
2573 218,249 145,562 237,312 337,985 939,107 54.44%
2574 236,859 157974 257,549 366,805 1019187 55.95%
2575 253,885 169,330 276,062 393,172 1092449 58.73%
2576 267,013 178,085 290,336 413,502 1,148935 60.45%
2577 280,764 187,256 305,288 434,797 1208106 62.17%
2578 295,186 196,875 320,970 457,131 1270162 63.89%
2579 310,329 206,975 337,436 480,582 1335321 65.61%
2580 321,572 214,473 349,661 497,993 138369 61.33%
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a X ' oA PO v o2 v a a ]
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Waguuldusnisseuy M-Flow Winunndu windinsialiusnng
vuMsitAwaen19619 9 Tneluszesi 1 (U w.A.2566) dUTu
81uNIMUENEldUINITIEUY M-Flow 838l 24,000 Ausiadu (Va4
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2580) gutia 1,383,699 f/u
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