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# # 5770354721 : MAJOR CIVIL ENGINEERING

KEYWORDS:
ORNICHA MUTCHACHUM: LEVEL OF SERVICE UNDER TRAFFIC FLOW WITH
MIXED MOTORCYCLE. ADVISOR: ASST. PROF. KASEM CHOOCHARUKUL, Ph.D.,

84 pp.

Solving the problem congestion problem in Bangkok needs an indicator to
classify level of services, Transport Research Board (TRB) as a benchmark, which is
different in the aspects of the road physical condition and the vehicle operating
condition. The objectives of this study were to study service levels in the driver's
view of the traffic flow of motorcycles operating with other vehicles and to compare
the service level assessment of motorists driving in traffic with motorcycles and other
vehicles operating. The researchers collected data from 400 travelers in Bangkok in
the study, which was divided into 189 motorcycle riders with no experience and
289 experienced motorists. The researcher collected data from the questionnaire
and 6 simulated scenarios: the least traffic to the most traffic. The researcher uses
the factors in the aspects of number of lanes, percentage of motorcycles in the view
used to assess traffic conditions as the factors to be used to study the relationship
with service levels. From the study, it was found that both groups were able to
evaluate the traffic conditions viewed from the simulated video, analyze overall
traffic condition and only with motorcycles and other vehicles only at 3 to 4
levels. The sample was unable to acknowledge traffic jams. From the study on the
relationship between traffic condition analysis, it was found that the variables
affecting the service level of the two groups were driving experience and number of
traffic lanes. Based on the results of the study, the researcher suggests that the
criteria for determining service levels should be developed to serve as indicators of

road service levels that are consistent with the increasing demand for motorcycles.

Department:  Civil Engineering Student's Signature

Field of Study: Civil Engineering Advisor's Signature
Academic Year: 2016
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2.1 frySauazinaminisinssiunsidusns

A tnsesumsliuinmsiidarulomnniianfoszsunsliuins (Level of Service )
Imwmmmmaqaw%’gam%mlﬁﬁwmsﬁu ﬁ?iﬁew‘hlﬂu@'ﬁa Highway Capacity Manual HCM
Fadugienldinsesiuazmyussiiiuguniwnislsudnisuesauu HCM (TRB, 2000)

HCM  atul 2000 fivnausmeaiiauaziznisaneelunisniaianuaiuisalunig
Tiusnisuesauu (Capacity) Lﬁamisé’um{[,ﬁu'%ﬂﬁ’[,uﬂwuuéagﬂwaiw] LATITAUNIT
Tu3nsvesdisiunennuazaanlunsuuds (Transportation Facilitylunarnuangguuuy
LU 99NTEIU AW ANSTUEIEEISNY MevRRLarIeRLAw Tudy

NSUUITEAUATTIAUSANS HCM 2000 Teuuseenidu 6 seau Asazuuseenilu A
F lngseazidenvaslunsiasseaue1ainnnuuandeiululsas JULUUT090UYE auUkAazIUY
HufinsldunsTnussans nmiluananstunasdanalilaodiulngazldaumunuudu
PadavdnlunisUseiiiu Tneldlenuenuvuiniy “UsuiaeumugiinsaunseseIniaves
UL MensaUATEIRNETITEIULlUTITIn LT ssERunsTH USSR ena unuldfiaay
LANANIINATINTIASESUNSIRUSANS (TRB, 2010) FInn5197t 2.1 wseehalshnaznulgin
anusudusnasiaussansuaiignldlaiemzesadeuunuulunguvuisiodaeinausinneg

PAlUN15USLEUTEAUNSIAUS NNTIZBERIAIAITIN 2.2 hag 2.3



ANS99 2. 1L NUNVDIANUNRULUUA LFTUNITUIAITZAUNIS IAUS NS VDIN TR IINA1 8D

93195(TRB,2010)
LOS HCM 1985 Density HCM1997Updated HCM2000 Density HCM2010 Density
Range (pc/mi/ln) Density Range (pc/mi/ln) Range (pc/mi/ln) Range (pc/mi/ln)
A 0-12 0-10 0-11 0-11
B >12-20 >10-16 >11-18 >11-18
C >20-30 >16-24 >18-26 >18-26
D >30-42 >24-32 >26-35 >26-35
E >42-67 >32-45 >35-45 >35-45
F >67 >47 >45 >a45

AN5197 2. 26N b NS UISEAUNIS LAUS NISYDINIIMANNANULD925135 (TRB, 2000)

Free - Flow

LOS
Speed Criteria

A B C D E

100 km/h Maximum density (pc/km/n) 7 11 16 22 25
Average speed (km/h) 100.0 100.0 98.4 91.5 88.0
Maximum volume to capacity ratio (v/c) 0.32 0.50 0.72 0.92 1.00
Maximum service flow rate (pc/km/Un) 700 1100 1575 2015 2200

90 km/h Maximum density (pc/km/n) 7 11 16 22 26
Average speed (km/h) 90.0 90.0 89.8 84.7 80.8
Maximum volume to capacity ratio (v/c) 0.30 0.47 0.68 0.89 1.00
Maximum service flow rate (pc/km/Un) 700 1100 1600 2065 2300

80 km/h Maximum density (pc/km/n) 7 11 16 22 27
Average speed (km/h) 80.0 80.0 80.0 77.6 74.1
Maximum volume to capacity ratio (v/c) 0.28 0.44 0.64 0.85 1.00
Maximum service flow rate (pc/km/Un) 560 880 1280 1705 2000

70 km/h Maximum density (pc/km/Un) 7 11 16 22 28
Average speed (km/h) 70.0 70.0 70.0 69.6 69.6
Maximum volume to capacity ratio (v/c) 0.26 0.41 0.59 0.81 1.00
Maximum service flow rate (pc/km/Un) 490 770 1120 1530 1900




A5 2.3 USUN0UAT193gaR lulsine sEAUNSIIUI NS0V vianeyeas1as (TRB, 2010)

Free - Flow Speed (km/hr) Maximum service flow rate (pc/km/Ln)
mi/hr (km/hr) A B C D E
60 96.6 660 1080 1550 1980 2200
55 88.6 600 990 1430 1850 2100
50 80.5 550 900 1300 1710 2000
45 72.5 490 810 1170 1550 1900

(nsumanay, 25579150 fuAsER U5 NS Transportation
Research Board fifmunsesun1su3nig (Level of Service) flddusuauunanstosasiasi
finsuUefien1995193 warldfinsulsiiannsasasiifinsaensadinie fdyaaln Ussunn
4 - 6 LENRDTLYNY 1.6 AlALUAS FIUTINTSHAIUI AU 2 rangegluszauliunans
Fam519912.4

A519% 2.4 Deuve9sEAUNSIAUSING ATUNIVAY (2557)

(LOS) (Definition) V/C

A | anwiinszuaasasivalauuudass (Free - Flow Conditions) Tnglignsunau 0.00 - 0.60

nnadedu uazdtulidasslunmsniuausngs

B | amwmmsasasiitadeduiinnsuniutne uazdduiiisastlunismunuiiosas 0.61 - 0.70

C | anmnmsenesuuund wasdduifinsmugusniienniu imsasudesases 0.71 - 0.80
Thloetd

D | anmmsarasiumdiganioglsine fUinunisenanfistudntiosavdwmali 0.81 - 0.90

NSLARBURIVDITNANTTY

E | anmmsasasisudngantizliam JUsuunisasasiudy ssdwalinng 0.91 - 1.00

\AARUMYDITNAITE

F ANTINNNTITIVTANUA 11AA31 1.00

1AEADIIINITILATIZRATEN1995195RATR (Volume Capacity Ratio : V/C) wagAay
NUILUUN1T25195 (Traffic Density :D)
AFTiN1T33133RATA (Volume Capacity Ratio)
ARYTUNIIITIATANTR = V/C
dlo v = Unasesasuunmamansludaluduns
C = AIAAIINENNITOVBINIINA

NINEINTAITULUUTUaRIUTINAT AT It lNeAUAY(Peak Hour Volume)
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mamadluuangamUiumma 19 v = 0.07889x" "

a v 0.9387
Vl’?ﬂﬂ/iﬁ’)ﬂﬂ@ﬂﬁ(ﬂﬂ?ﬂLVIWU?ZLIEU‘V]@ 19 Y = 0.11220X

Tng X = USU1a4as19s5nemndgnaiunaanl

NNNANNAYIIIIVININAI 2 VOIATIVT C = 2,000% R X ReX RyX RX RX N
NNNANNTYII1T 2 VOIAT1T C = 2,500% R X ReX RyX RX R,
1y

R wiumUsudinauaunsavewingmat Heseinauninewestoasnas
Re  wnumUsudnauanunsavesmanans Wesainanuniidlunanis

Ry WIUAUSUTnAINLa1015098991829 899N 8 un Iz 280

R unuAUsudnnnuaunsavemaalaiiemnan nasdnmg

R, WuANUSUT AR EIsaTenanailesnUSinasaeuduunalg

N WUdIUIUYRIRI1aS
2.2 ayunansmumuenansiaznudTeningadasiussiunsiiuinis (Level of service)

Wemludiutildasunaannnisnumuenasieiteiuseaunsliusnig a1unse
ayduwimalunmadelansialuil
(Kasem Choocharukul, Kumares C Sinha, & Fred L Mannering, 2004) Ta@nwn

NeIfu NsFuiseaun1siuInsvestulnagidsouiguseninanisuseidiuseaunis

Y

T9U3n15999HCM  Aun1sUSELEUAISEAUNISIAUS N5V UUNtTUadsdulun1sAuiu Tag

Yala v a a

A5ANE AL AL UNSTUTNENINATIATUUDUUTENINNTDIUD9UATTOURLIUN USSIN A

<9
'
=

ansgosni Nlseaunsiiusnsasudsesu A 9 seau F legldfienuiensdamny HCM

[ 1 CE

naunagyin1sUadanalligivnsiudseiiiuain 5 nquerdn e UaalnAnwian

;7 1 a

WISy (STU) 45 AU {L38991009 U 5UUEILAZAI195 (TPP) 32 AU EL1v 1A 1UNNT

o

¥

UINsaaandan (ENV) 14 au g9ulisaussyn (TRK) 35 au wag W mthifiigites (CLK)

o
a o & 1 aa

30 Ay 1agliinn1sAnauseaunIsrusN1sRLlASUBNANNIRYFELY NaUN1TRISIATIALTUINYIN

[

N353 UNeNEINVRITEAUNT TSN I ARLASUS 919199125 wanstlenuvesseiu

Y

ASEAUSNIS HCM adul 2000
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AN5199 2.5 RENNYDISEAUNITIAUSNNSVDI0UU (TRB 2000)

Level of service  Definition

calegory

A Free-flow operations. Vehicles are almost completely unimpeded in their ability to maneuver
within the traffic stream

B Reasonably free flow. Free-flow speeds are maintained. The ability to maneuver within the traffic

stream is only slightly restricted, and the general level of physical and psychological comfort
provided to drivers is still high

C Flow with speeds at or near the free-flow speed of the freeway. Freedom to maneuver within
the traffic stream is noticeably restricted, and lane changes require more care and vigilance on
the part of the driver

D Speeds begin to decline slightly with increasing flows and density begins to increase somewhat
more quickly. Freedom to maneuver within the traffic stream is more noticeably limited, and
the driver experiences reduced physical and psychological comfort levels

E Operation at capacity. Vehicles are closely spaced. Maneuverability within the traffic stream is
extremely limited, and the level of physical and psychological comfort afforded the driver is poor
F Breakdowns in vehicular flow

RN indssiulafasuIavimiiagyinisiaduseaumsiuinisvesauu
Aaud A 89 F maadeaztdinaiilaluvinisiwsisisuudiassauiiasidunuy (Ordered
Models) Inansiwsnazlatadenandiisstadefon Ao ANuRUILUY warasInaunazldlade
auqlaun MUUINPNUATEIRALATEIRN KALFILUINIIAIUANENBULYDINITITIATUN MY
a 6 1 r.:l' vV a 6 gj :.’/ sﬂ' o = a % Y 1 ‘:ll 1%
IATIENIIU NANAINNITIATIERATINLSNTY LU USeusuiuseaumINUnuIwUdulY

Tun1sUszifiuseauni1srusnIsvesauy nuInisidanuruiwdududadendnifisatiade

[y

Wwevilienseaunsiiusnsalaannsussiiuvedidnsiniuaseaunsiiusnsu es
HCM Hufianuunneneiunagun 2.2

NTeyan1saiAnuINsEAUNsIUINSgnUseiiiulag it sautulagduun

[y

szAunfndszaunsrusnsiignUseidiuiie HCM  iesangdutluiwayuyuiilosdaing

v =

DANUADNITITIVINAATAAY WATNANITANY LANUINTAMUUILULLREITduLRe7luN15I9

Y

o

Usgansnniulifiuaiugsenisiuivesydut Insawelvlddadedusiulunmsussdiumen

SEAUNSIAUSNNTURIUU
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(Choocharukul LlagAdy,2004)

Aimee Flannery, Kathryn Wochinger, and Angela Martin (2005) ¥inn15@nun

NeIuNMTUTEUEUTENINNsUSEUUTE AT MYRIN 595135 Ine gt u Tl uiunyaguiles
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Charles Hostovsky, Sarah Wakefield, and Fred Hall (2004) vinn1s@nwin135us
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UAVBILIUNINUE Passenger Car Equivalents
FOINTEIUBUA 0.25
PARRHGGIGEDE 0.70
JOUTTYNVUIANA 2.00
SUTINNULIALYIEY 2.50
SOUTTNNYRILAE A 2.50
salagaIsvLIaLan 1.50
SalAEETIUIA LYY 2.00
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salngasvunlg 2.10
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nefIdeldrnusBase(Free — Flow Speed ) fiszAuaanmss 80 Alawnssedalus
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A39892IN1T8NMIBE19N1TAWINMAT Maximum  services flow rate ( pc/km/in)
ﬁiagaﬂgmﬁ' 1 fiszaunisliuinig Agesiaun (LOSA) A1 Maximum services flow rate
( pc/km/n) 7 560 pe/kr/tn &Lu%agaﬁﬁﬂ%mzum%’mmuauﬁﬁ%aaaz 80 VDN UNIMULIITZUY
Fauslevinmsmuanliud PCE asiiUSinasasudineau 112 fu uaviiUSinasodnseueus
Fauvawme PCE iy 0.33 Ssadnsenusudineauy 1,358 fu finns1ad 3.4

A13NN 3.4 SEAUNTITUINITIINWULTIRBIENINNITITIAT 119 72 menIsal

LOS
simulation Criteria
A B C D E F
Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25 <15
Average motorcycle speed (km/hr) > 60 41-60 31-40 14-30 15-20 <15
Maximum services flow rate ( pc/km/In) 560 880 1280 1705 2000 2250
' Lane 3 q 3 3 q q
Percentage of motorcycle 80 20 20 50 80 50
Point of view *x * ** * * *x
Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25 <15
Average motorcycle speed (km/hr) > 60 41-60 31-40 14-30 15-20 <15
Maximum services flow rate ( pc/km/In) 560 880 1280 1705 2000 2250
? Lane q 3 3 q 3 q
Percentage of motorcycle 80 50 20 80 50 20
Point of view * ** * ** * **




simulation

LOS
Criteria

Average car speed (km/hr)

> 80 61-80 41-60 26-40 15-25 <15

Average motorcycle speed (km/hr)

> 60 41-60 31-40 14-30 15-20
Maximum services flow rate ( pc/km/ln)
3

560 880 1280 1705 2000 2250
Lane

Percentage of motorcycle

50 50 20 80

80 20
Point of view

*% *%

Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25

Average motorcycle speed (km/hr) > 60 41-60 31-40

14-30 15-20
Maximum services flow rate ( pc/km/ln)
a4

560 880

1280 1705 2000
Lane

Percentage of motorcycle 50 20 80 20 80 50
Point of view

*%

*% *%

*
Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25

Average motorcycle speed (km/hr)

> 60 41-60 31-40 14-30 15-20 <15

1280 1705

Maximum services flow rate ( pc/km/Un) 560 880
5

2000 2250
Lane

Percentage of motorcycle 20 80 50 50 20 80
Point of view

*%

*% *%

Average car speed (km/hr)

> 80 61-80 41-60 26-40 15-25

<15
Average motorcycle speed (km/hr)

> 60 41-60 31-40 14-30 15-20 <15

Maximum services flow rate ( pc/km/In) 560 880 1280 1705 2000 2250
Lane

Percentage of motorcycle

20 80 50 50

20 80
Point of view

*¥

Average car speed (km/hr)

> 80 61-80 41-60 26-40 15-25 <15

Average motorcycle speed (km/hr) > 60 41-60 31-40 14-30 15-20

<15
Maximum services flow rate ( pc/km/Un)

560 880 1280 1705 2000 2250
Lane

Percentage of motorcycle

20 80 80 20 20

50
Point of view

X%

*¥ *%

Average car speed (km/hr)

> 80 61-80 41-60 26-40 15-25 <15

Average motorcycle speed (km/hr)

> 60 41-60 31-40 14-30 15-20

<15
Maximum services flow rate ( pc/km/n)

560 880 1280 1705 2000 2250
Lane

Percentage of motorcycle 80 20

50 50 50

*%

20
Point of view

*%

X%
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LOS
simulation Criteria
A B C D E F
Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25 <15
Average motorcycle speed (km/hr) > 60 41-60 31-40 14-30 15-20 <15
Maximum services flow rate ( pc/km/(n) 560 880 1280 1705 2000 2250
’ Lane 4 4 4 3 3 3
Percentage of motorcycle 50 50 20 80 80 20
Point of view * * ** ** ** *
Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25 <15
Average motorcycle speed (km/hr) > 60 41-60 31-40 14-30 15-20 <15
Maximum services flow rate ( pc/km/In) 560 880 1280 1705 2000 2250
10 Lane q 3 3 3 q q
Percentage of motorcycle 50 50 80 80 20 80
Point of view * ** * * ** **
Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25 <15
Average motorcycle speed (km/hr) > 60 41-60 31-40 14-30 15-20 <15
Maximum services flow rate ( pc/km/In) 560 880 1280 1705 2000 2250
H Lane 3 q 3 q q q
Percentage of motorcycle 20 80 80 20 50 50
Point of view * ** * ** ** *
Average car speed (km/hr) > 80 61-80 41-60 26-40 15-25 <15
Average motorcycle speed (km/hr) > 60 41-60 31-40 14-30 15-20 <15
Maximum services flow rate ( pc/km/In) 560 880 1280 1705 2000 2250
12 Lane 3 4 3 4 3 3
Percentage of motorcycle 50 20 50 20 80 80
Point of view *x * * *x * *x
* front of view
AU
** back side view
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N15IATIENVRYALUAIUTDILUUTIADIENINNITITIT JATIBALINMUAUTUIUENT
N151118999USUNUTIATIULATLAU 31NAIT19N 3.4 TIRINTUIAMUSIDATEN 80 Alalunsea
T34 BAEAIUIUUSUIUONTING AV IUSUIUITIAT IULAALISAUNNTIAUSANS  TIATT
Aalaanluseaunsiivinisau fideaviheflaluldlunisdiassaniunisal lnglden
USUUS0INTUNULUALALTOEUR AIUTANUIEAAIUDNTINIT LA bULAATSEAUNISIAUS NS
1A8D1999INLNUN MUNITRUITEAUNIT AU NISVDIN A [NA8YDI95195089 (HCM 2000)
waziAMlAL1T1a99@N1NN159919508TUSHASL VISSIM  TAgagkuInI931a09a01un15al

[~ [y a [ '3 & YV a gj
MU 3 52U 1. USUNQUS0INTENULUALATSOUUR 588aY 50 VDIUSUIUENUNINULIT

faa a ) & v A A )
SYUU 2. @0NUNSINNUSUNINTaINTEUeUS So8ay 20 JUSUNUSD8UALUTEUU 5088y 80
YDIYIUNIAULTITEUULAE 3. @1UNNSAINLSNINTINULUAS DAy 80 JUSUNUSaeURluSTUU
$p8ay 20 Y9UNUNIAULINITLUULAEANMUAAINLAINN1TUTEUIANA IINWUUINADITN U
Whguisnesuntawsen PCE (Passenger Car Equivalent) Usetnvuesenaenuilag iy
WeUWINSneUAN T IUNISANENT NSUNIVa (2557) wandlunsnen 3.5

A1519% 3.5 MIMNUAUTELANUDILINYTULATMUITIB U SUATE

YUAVDILTUNINUL Passenger Car
Equivalents
SOINTYIUYUALAZAILAD 0.33
saﬁqdauqﬂﬂalaiLﬁu 7 A satiuAu 7 Ay LAZIAUIINNVUIALAN 4 8B 1.00
FOLAUANTVUIALEN FALABANSVLIANAN KAZITAUTTVATUIANGTN 6 &9 1.50
SOlABEITUUIN LYY 2.10
JOUTTNNIUIA 10 &0 iausiﬂqﬂw'aqLLazianinﬂﬁana 2.50

Tudiuvesnisiasigrinuvdouatulaeldadfmaanssaun (Descriptive  Statistics)
mslduuudrasmeadfganssawyilimsuitnnudila wagauAnmiuresdidnsiunis
Useiiulumsthiauedeyaaninnisasasivanzaunazaenados salufsmnuaonades
sgriensufaninnsnsasvesiidisiuiunisussdiui 2 nqudegisiiiirentsusediy
szAunsTiuimsuasludinvesnilaseisonuuiassanmnssasdslunsiinsey

FauUsilduusznndadiu (Ordinal variable) Tnglduuusiaas Ordinal Logistic Regression
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fauvsay futseans drudsavuinig wald p-value

$ovazvasUS s ndnseusudluszUY 0.048 045 115 0.283
3y 0004 0.005 06 0438
Uszauntsefluntsdud 0023 0007 11.724 0.001
yuuaslunsFuradfiia -0071 0.073 0954 0329
YT UY99995199 0316 0.074 18.404 0.000
L 065 0074 0769 0380
Threshold 1 (szdunisTdusnrsadasiauin) -1.569 0.186 71429 0.000
Threshold 2 (5zAun1s %3 n1sAda4AI) -0.56 0.182 0.094 0.760
Threshold u3 (szAun1s1#uin1svzaada) 0.883 0.183 23386 0.000
Threshold u4 (5zAun1s 1%u3n13fn) 1.429 0.184 60.139 0.000
Threshold 5 (szAunisTu3n1sfauin) 2534 0.192 17447 0.000
Cox and snell R Square 0.017
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fuusnm fulszang drudsauumasgy Wald p-value

$avazvasUs umsndnseuBuRlusTUY 0.141 0046 9615 0.002
3y 0.006 0.005 1549 0213
Uszaunmsaflunisdud 0017 0.007 527 0015
UFU1UY0995135 -0.395 0.074 28.191 0.000
yunaslunis Suvadfdad -0.012 0.073 0.025 0.875
Lwe 0.049 0074 0439 0508
Threshold p1 (szdun1s1dusn1sadasdauin) 0876 0.184 22563 0.000
Threshold p2 (szAunisliuinisadasia) 0496 0.183 7325 0.007
Threshold p3 (szAun1sl#usn1s¥zaada) 1375 0.187 86.26 0.000
Threshold p4 (szhun1sliunisia) 2712 0.194 195.663 0.000
Threshold p5 (s3Aun1s1%u3 A5 Anun) 4.294 0231 346.787 0.000
Cox and snell R Square 0.20
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