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ABSTRACT

Nowadays, the traffic management is one of the main parts of economic
development including effect the quality of life in the country. But the main
problem of the traffic that always happens is the accident that causes loss of life and
property. This article is presented about apply using proper traffic calming device for
the study area of Chalongkrung 1 near King Mongkut’s Institute of Technology
Ladkrabang. This article use collected data in rush hour and the velocity of traffic
flow in normal period by using radar sun and the speed of the vehicle when passed
speed hump. The data is classified by types of vehicles; cars and motorcycles and
use these data to create a micro simulation by using VISSIM program. This program is
used to analyze the traffic condition before and after using traffic calming devices
and to evaluate the effectiveness of the traffic calming devices. After case study,
| found that the speed humps have ability to decrease the velocity of the traffic flow
and be suitable in the Chalongkrung 1 Rd. The information that can use to determine
along the setting of traffic calming devices are as followed: the velocity of the cars
decrease from 54.23 km/hr. to 41.56 km/hr. decrease as 23.36% and the velocity of
the motorcycles decrease from 56.63 km/hr. to 45.34 km/hr. decrease as 19.94%
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2.25.1 Usemeanigedsni (Institute of Transportation Engineers (ITE)
and the Federal Highway Administration (FHWA)

nan15UTERuUsEANS A nveLAIesiansasuaTIaTARANMSY Aalansly

AN5197 2.1

aeft 2.1 UsgavSamduanudiveuniedioasuasias (Speed Inpacts Downsteam
of Traffic Calming Measures) (Ewing R, 1999.)
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U 3
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HusUYzannuLs7 58 30.1 -6.6 -18
(unA 22 Np)
N1TBATLAUNINUEN 3 34.3 -0.3 -1
WY 45 30.2 3.9 -11
LN1ENANOUY 7 32.3 -2.6 -4
9ATTADAINGD 1 9999193 5 28.6 -4.8 -14
NMSUROUULULAS AR 16 26.3 -6.0 -19
mnﬁmmmwummyu K 21.9 -14 0
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2.3.6 Wunsusaasammnsanasitelilutiagiu (Traffic Simulation Programs)
23.6.1 1Usunsu CORSIM (Netsim)

CORridorSIMulation (CORSIM) 1udauniaves Traffic Software Integrated
System [TSIS] ﬁgﬂﬁwm%{uha Federal Highway Administration [FHWA] Useine
a1530115n1 Iag CORSIM  UsznaumelusunsudnasedanInnisasas 2 LUsunsy fe
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Auxiliary Lanes , niswasuudasminuaindu warnisenlas Wudiu Tne FRESIM a1unse
31899n150183UN15951950UNNAIUlAAaI8TULUY WY Lane  Changing ,  On-ramp
Metering WazAI81108ANALAINULNAILFULUUBY Naann1sTInTie 2 Wsunsuih
e ¥l CORSIM anunsnsnansldiesyuulasstisauuinly uagszuunsou s
szuulasaiauuiinausauiuszninmsuiuouumly Tnedeyaiignienulunans
Tnasvadlusingi CORSIM Usznausig Total Delay , Stop Delay , Total Stops , Stops/Vehicle
S28EN19 wazaTAlun5iun1e , Maximum Queue Length , Fuel Consumption wae

syfutanLTAnTY (Kaseko , 2002)
2.3.6.2 1Usunsu PARAllel MiCroscopic Simulation (Quadstone Paramics)
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SnuarnnsiadouiiveseusuiiagitassyUUuEsnaYy euulasItgaLuTosiy waruy
1AS9919N19AIUSEAUUTENA Paramics Janwzlana193 NI USASHIN889dAINN1TI51RS
Juqde WulusunsuiivinauuuszuuUFiAnng UNIX - udansnsaldiuuussuuufoinng
Window ¢ lngardelusunsy Hummingbird  1dufdiassaninuindan UNIX Uy
53UUUHURNISIULR IV (Choa et al, 2002) laen199191uv89 Paramics 901@8N13
MuUszauiuaes 3 I‘LJiLmiu&iaaﬁagmﬂuﬂizﬂauﬁw Modeler ~(glunuuinans
Tasengauw) , Analyzer (lelunisiiasiest wazdnyinmnanisinasd) uag Processor (14lunis
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Y
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Run TUsknsu (Velez , 2006) wanainianuaiuisaluniskansninaasulmnisea aui
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2.3.6.3 TUswNsu HCS
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2.3.6.4 TUsun3u Synchro/Sim Traffic

Synchro/Sim Traffic 1ugavesiusunsugfignitantulau3em Traffioware
iielddmiunsiingiszuudynnliasas uazn1ssiassaninnisasasiviianuuy
sruLUfoinsiulad Aldsunrmiouuazgnldauegaunsvanglumhsnuiiiuinveuuas
U%ﬁ%ﬁﬂ?ﬂmﬁm'imﬂﬁmudqLLasaiwﬂu‘Uszmﬂaw%’gam%m (Kaseko , 2002) lsg
Synchro/Sim Traffic Slusunsugosfiueniuvie 2 Wswnsy feil

1. Synchro Julusunsuildlunsususevdagralnasasvediasadie
manenvesueniflriiuszavsamgsgalagendondnnslunisaneiuandn uazdiuiu
afavasnisngaiiniawenadliivdetionfign aruamsondnveslsunsufe anunso
AinsziauguesmateniignatuaNmedyalnesas senuuuseudyaliaasia
v s AU ULUUT BN ILUUIAT BIRUANTEUUA Y WA s1991Ae) viFeuuy
naeLA3BIMUANTT ULy Y alNe 193 wazeanuuusTUUMuANdyanaliasasLuy
WUS AU U3 5195 IV auen Joyaluseanunansiiaseivedusunsy  Synchro
Usenaumie Total Delay , Stop Delay , Total Stops , Stops/Vehicle , s88N19 LLaznmﬁ
1glunsunie , LOS , Maximum Queue Length , Queue Penalty , Dilemma Vehicles ,
Fuel Consumption uagseiuNan I iiindu venanilusunsa Synchro Fafnazgnldade
Input Files Ya9lUsunsy Sim Traffic, CORSIM , HCS , TRANSYT-7F , PASSER way VISSIM
8neey (Kaseko , 2002)

2. Sim Traffic \Wuluswnsuaunldlunisdiaesannnisasassziugania
Felddnuuzvesfduiuazsrusudignfauitud miulusunsy CORSIM Tnsu3em
Trafficware Iéidnufignnaunsanldlulsunsy Sim Traffic mnuanansandnveslusunsy
Sim  Traffic fle annsndiasanazitausnamsiiasdudnvaynmadoulmueseuesusd
(snpusidsdhuyana , s0UTIYN wowsalngANTANSIAlE) WazALAW TeluUnaMLend
gnauny uazlignavausedyyalnasesuulaseienuuiily safdussuunmaeouls
Yoyadwlvgildlunsimuiiuudiassaninnisasiasvedlusunsy Sim  Traffic (1Wu
anwaglasevigouy USnasas wazseudynialnasias) azgnadislaelusunsy
Synchro dwiudeyadidestioudnglusiunsy sim Traffic Tnonsslaun dnwazvoseusus

LLazwqaﬂiiumiﬁﬁ’U% (Jones ct., 2004)
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2.3.6.5 1U5N54 TRANSYT

TUsunsuns1udndulusunsuildeanuuudtansunnialunissiassanin

11995195 wazamsanuzIsnsindygralnasasieldlunisussifiunanisindyau

3 a

Tasmasduimnzanivannsiduteulaignadalildlussiulassne wu Reululunis

[

aisdadyallvidanuaiiAndesiian lWswnsumsudnazdsediuanmnngasas
Iidluudand Srurunsnge wagnmammatdomnas Snvelusunsy nauandsanuisn
nananadnsluguvesnsmauduiudiiuanidnuaznisnszanemvenguelneiu Tonsn
Usgnsvilsvedlusunsunsudn feaunsausuisunuusiasdldosnedase lagaunsn

AMUUANISILNDST WalANN1ITAINEUNUS LAY UIULINNDENADT

23.6.6 MUswn51 VISSIM

Verkehr In Stadten — SIMulationsmodell (Asuwindu Traffic in cities —
Simulation model luam18angu) VISSIM gnsianndunsausndl University of Karlsruhe
Uszimaeesudl Tuthefunesswdl 1970 uazgnitmundelaguisv Planung  Transport
Verkehr [PTV] (Velez,2006) Inerihudaumilsves PTV Vision Faiugalusunsudlilunisia
LHUNN TP ANTUAILAZ FILAMINT5NAT19 VISSIM 1Tulusunsufignlddmsunisiaun
quaiwaaﬂamwmﬁmﬁ]ﬁsséw“mgaﬂmfl’jﬂw‘l‘,maﬁhaauﬂumLﬁaquaxumzwmamuuw
aunUszasd ieiniinnuaunsavatnuanesen1ssae e inssian nn1sasasiu
Feulwsng 9 wuindeu vmLLsmﬁ”’qﬁgﬂmmmé’aaéi’zyﬁymimiws NIEARINTEAU AU
{AuRueIrIua (Toll Plaza) NansevuAaLIndes waz Ramp Meter iy doyafisioau
Tunan1s9aesveslusunsuUsznaudie Mviaussansamnisldaudunsesas wu
V310093195 Adatade nanfildlunisidunie anuandt anuemuainey wagsiuay
ﬂ%ﬂ%@ﬂﬂ’lﬁ‘ﬁ&gﬂ gy seduranmeiinduannseses uazdeyaiiiatosiudya ailw
951957n1uen 1wy (Kaseko,2002)

TUsunsy  VISSIM— Useneusielusunsugos Saimiiiunnanetu 2 Tusunsa
(PTV,2005) astoluil

TUsunsuasen15918998nIMas1a5 (Traffic Simulator ) fetdulusunsuman
994 VISSIM  Bsldlunisaianisirassaninnisasaslaserdeyaddannenssn manduos
waAnssumsTudnufusaznisiasuteasasvesiiud Tae Traffic Simulator azsimis
Usudgsanumsallunisdrassmuieuleiiuusdasululunn q Time step egsiaiilos

MADATIIAINIINNITINEDY



35

TUsunsuasanIen1sAIuANTEUUAYYIadNa3135 (Signal state Generator)
Hulusunsuilflumsdnuanigmsmueuvesszuudyannilnaaslu Time Step daly
Ingazsudayadn1mnisesasved Time Step Uaguudndusesddlunisiwinain Traffic
Simulator ntududeulvdunidunsuugsaaunisalunssiaesaniwmsasaslu

Time Step dnld

wuuTasangAnssunstuvasddudlulusunsy VISSIM

LLmﬁmﬁugmiw,wuai"maa‘wq&ﬂisumﬁusﬁﬁuaﬂﬂmmu VISSIM

TUsunsu VISSIM Wuuusnaesdnil@nduasnsdudnuiiu (Psycho-Physical Car Following
Model) ﬁgﬂﬁ@um%ﬂm Rainer Wiedemann Lile¥ a.¢. 1974 TunsdnassngAngsunis
\ndeuiiludnamti (Longitudinal) uagld Rules-Based Algorithm lun1sstaesng@nssunis
\douiimaeinuing (Lateral) vosgnenu Tnglunuudrassldsiueiummue (Vehicle) uavs
T (Driver) WulumbheideuEenin Driver-Vehicle-Element [DVE] (PTV,2005)

Ahmed (2005) na1371 Psycho-Physical Car Following Model 1{uluusiasswuy
Disctete, Stochastic waw Time Step Tuszffugania AlduuiAniiugiuddudiu (Hosfian
M'%E]mﬂ‘ﬁqﬂ) lunsusvesusiaryana (Individual Perception Threshole) e
naAnssunstulunuudraes Tnsuvudaesazivualiftudeuguifuiiuaunamdasy

a a v A 1 [ ! < =) = 1 [
LﬂaEJULLUaQWZ]GIﬂiﬁJﬂ’]iGUU“U WU AAAINALII LUTA L39ATILIT ATDUADUTDIIINT KRS0

' £%

a v o Y

Mmdrdrnissusluanisslaaniisuilsveanstulinnuiu Geannieiiindusng 1nastuediiv

Reuluoeszegring (Distance) LAEANLANAIITLWINIASY (Speed Difference) s
~ 1 [y [l VY & v 1 t:qu

ganeuLaun Ay Insanansaiuseenlallu 4 anmg awalull

1. @n1zn139uadase (No Reaction)

'
a Yo ! v

No Reaction tluaniizitaudeiusudrunnauniundslilasudnsnaain

Y

al

gruguRAuNgndLnndaLauagtrwmt M iEdulgugudfunuaunuva swusadenly
< ¥ U . [ [ @ 3 ¥
AILTILARNABINTS (Desired Speed) uagagnengnuinuseaAumTIuUll
2. anmemitulvasininaeueuiAuiauegU1amt (Reaction)

Reaction uaniegdulsmeudduiuaunumddlasudnsnaaineueu
Aufigndunadauausgdnmii yilidesananusiamaainisuiuiineusuddungn
dunaenuminng aurnusweseueuAviEesiulaiulngfesiu (niundsedlng 4 Armud )
lusgggvnanviiuszegriislaensieffnenis (Desired Safety Distance) V@i Tule ueus

AUTILAUNUNA
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3. dnmMensTudsunuly (Unconscious Reaction)
. . < Ave a fou A 1 (% a
Unconscious Reaction tJuan13eNEiul e g udAULAUnImas negud
SN WITELIUannfamuNfIn15h TAgAINUBANAIITENITAIIULSIVDIL UL UANIFD

AuRznInunIteglng o Aaud

4. @nMeluin (Deceleration and Collision)
Deceleration and Collision Juan1zgdulsueudruiiuauniundsan
ASIadlaelddnsmuieigendtund (High Deceleration Rate) w&39nMEusUFI

Y

SzErINeUUAAUTLaURgTIanrMISIated1avuiiviule Wesndletueuiain

'
€ a L4

¥94951930UAEUYRIRTITU g T U uRAUIgNALNARINET

2.3.7 wWIguWsuaneuzaluswnsy

Kaseko (2002)  lavianisdnwuieuiisuanuainisavelsunsudiaasanin
11595195 3 Wwnsu Usznausag VIMSIM,CORSIM wag SYNCHRO/ Sim Traffic Liiafniden
TWsunsufimsngandmsuldlulassnnsves Navada Department of transport [NDOT] Tng
Tunsanuliiinisusedfivarnuaunsavediuswnsy lu 2 Seude (1) dewlunisesiasuy
VIAIURAZNILENEANITZAU Telduuinssiaeseandu 4 anunisal Ussneudie uutaa
naruTlUluUSa Ramp Metering Vg9 NALAITT09959956@Me Hish Occupancy
Vehicle [HOV] wagluusadifinisneadsviedeunsuingsias (Work Zone) Tnglusunsudi
gnuszduludoulafifio VISSIM way CORSIM fiuiifnwiluideuluilde US-95 Freeway 14
381319 1-15 Interchange §i9 Lake Mead Interchange wag (2) Foulunsasasuulaseng
ﬂuuiuLﬁaﬂﬁb’ﬂﬂ‘%’!ﬂﬂm\‘iLLEJﬂQﬂﬂ’JUﬂ@Jéf’JEJi%‘U‘UéjﬁyEUﬂﬂJlWﬁ]i’WiLLUUVT’N’mUSzﬁWUﬁJu 1y
ﬁuﬁﬁnwﬂuﬁau%ﬁ A® Martin Luther King Boulevard %245¢#379 Washington 94 Carey
Feuszneulumemauendyaaliasas 4 maen ludeuleildlunisussfiuanuaunse
vaun 3 Wsunsudsuansiieuiisunuaunsavedlusunsuandoulafildlunisussidiv

719 2 Hauly wandluansnean 2.3
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A1519% 2.3 NsSsuiisuAuausavedUsunsy CORSIMVISSIM wag Sim Traffic 270

A1SANYIVEY Kasedo

WiardalunsiuTeuiiey Tusunsy
CORSIM VISSIM Sim
Traffic

1.nsadulassgnuuLay A e \gld fanudavgugueld | dediga
AUazaIN (Coding) UoYakALLIANUINNT
2.115 Run WuudnaeeanIw ladszy ladszy nefian
N1595193
3. Operational U819 38U vilala inla iladla
4. Operational UBITLUUVUET Bus Bus,LRT ildlel
UIAvY
5.11591889N SO UUYDIAULFY ilallel VNIUEN, FIOUY ilila
1
6.N15MunN TN UTEae HU HY HAY
7. 37nuwiludeyaves Output 1 WAL lalszy
8.1waue Output Tuseeiu Waue Livaue lalswy
Aggregate
9.4nuaue Output Tuswsy Uaue A lalswy
Disaggergate

= b2

91nR137197 2.3 nudlusunsu CORSIM - Hgauds fio nisadnlasstisouuluy

£ a

wuudaeeiladie wenainil Output  dkfissududeyaiiies Beusznauludigdidin

Uszansnmnisldaununisasasvan o ienuafsududmsunisiaseiussansninees

¥
9 o Y

TAsengaUULaryaLen Bnvedsaniiianeyislusedu Aggregate lay Disaggregate 8neng

Y
[ 7

yneauves CORSIM  lun1sfinwiasell Aeluaiuisaldlunisiiassanimnisasiasnieluae
Aeusazmsiunuuvosauiuild lusaeilusunsy VISSIM fqauds e faudaveugs
Tumsihuauuvesauduii duildeinudeviilallflulusunss CORSIM wag Sim  Traffic
ag13lsfinu VISSIM - figagau fe n1saialassisauulunuudtaesdedddnuiutoyauas
nannnniilusunsudy 4 wenanil output vesTusunsu VISSIM - Sawensanidunans
wiludaya Snva Jndnaue Output Tusgdu Disaggregate Wit @asmngdmsunisane

n15are9s1asludedn) inligldlusunsudevinnisszaiananisdinaedmdusedu
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Ageresate Tnglfindoafiosusnadmils ludiuvedlusunsu Sim Traffic figaudae n1sldau
vhldieiigaluisanulusunsy siludunisaielassdisouunasnisssananauuuiiaes
wsiogelsinu Sim - Traffic ldaunsaldlun1sdraasnsaidiunisas195U995s UUTUES
JagULazIIsule

Choa et al. (2003) lévinsnwiUSeuifisulusunsusiassaninnisasasudniign
1%&7148@:1‘1458’3%’36’]%1‘! 3 TUsunsu A9 CORSIM, PARAMICS wag VISSIM luuseifiuiiiendes
funsdnniondeyandududedilunmsiamuinuudiass muginiglunsaialassneg
auuluLUUI1899 ANUEDAAGDITRINANITTIARIAUNAIATIERlAsTEIEN15URS HCM way
MsilaueanINNI3a9195lugULUUNT AR (graphic)  wazamiadoulnd iledavin
Totausnuzlsznovlunmsdnduladonldlisunsudnansdninasnasifasnasuaziinang
ununsvudslimnganfusUsuureslasinisfididsiansan Tnglunisdnunldlds 3
TWsunsu Wawrlndu Single-Point Urban Interchange [SPUIl @ailumisusnsnaszsiu
suuuulmilusguedsiedide Ysmmansgoning dwansiSsuiiouluisdazsyifiu uans

Tupnseit 2.4

A5197 2.4 mMsUSeuiisuaisaninsavedusinsy CORSIM, PARAMICS Wag VISSIM 210

MsAnY Choa et al.

wavalung TUsunsy

wW3suisy CORSIM PARAMICS VISSIM
1.3 wnudeyaildly | dewndn Paramics | Tidfeyainnnda CORSIM 1asannuuuinaes
QUEGERNIRR RN way VISSIM dAnuagRgAuINnI
2. andildlums 36949y Tdoga1nnin CORSIM iflasannuuudians
WALV dauazdsnuInnI
3 35Msiaentd Link-Based Routing 3<lais095u Link 13 Path-Based
@unsluluuIaes ANNETITOENTT 50 N Routing
4.nmsusulmdniu lgenniiiosann gnansavlalagly aansavinla
Saihade@a U93911AT04 Link- Network Editing
11NNNUNR)VBISPUI Based Routing Tools vaslUsHNT
5.n5iaenlgves flaumanpdeu Wewindesdaves lifiaumannndeu
35735LU9 50 Link-Based Routing
NOUDINILYN
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Wadalunis Tsunsy
Wiguiiiy CORSIM PARAMICS VISSIM
6.aunaaedeuly | I udamnsaanadld | 8 widdgnunlaly | lilianueaisedeu

5L I YDI95195
FANNIINTVAINNIA
Look Ahead

Distance

1nel% conditional
turn Movement

Y99hUshN5Y

version gabU

7.AMUATIANIGYN

Control Delay Tulu

Total delay lulsay

Total Delay 5274

lu Output ¥a1 weiag Link way Link 0 2 AlulAseng

TUsunsy Total Delay 9839580 LLaSSUE]\‘i‘ngEJ’JﬁVIN
BeaTimnaen Lben

8.AUNUL UV LAN1Z WAL LQWW%Q@%&‘&’NGUU LaNIZan Tagsauu

N1393195 Output Y9IauU (Link) LAZYBIATIAT WAZYDIAIIDT

voslUsHATY

9. A NUADAANDIVDS 95-99% 86-95% LunagIN 98-100%

U3unauasnasiilaann 984 Link-Based

N1581579UNT Routing 1ag Look

31899 ahead distance

10.ANNEDAARDS FINANEIN HOM | d@enadosiuaiild | 10.amdenndes
Y99 LOS 98999680 | 1ilosainiia Artificial 9710 HCM 989 LOS v8991988U
NITUADIIDT Barrier Viﬁ;m\'aﬁau ATTUEITIVT
(Weaving Section) 7| seming Freeway fiU (Weaving Section) i
Inuuusiassiui Arterial Inuuusiassiui
1% 91138 HCM 19 91138 HCM
11.n158519n5N 1% Rectangular 1% Triangular 11.n1583519n57%n
vaainglunuuiass Shapes Shapes YainglunuuTas
12.715MAAUAEUDS IGGIGRRGTG o9& launnnin 12.715MAUAEUDS
Togluwuudnaes CORSIM Tagluwuudnaes
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A1519% 2.4 (di0)

watoluns Tusunsy
Wasuigy CORSIM PARAMICS VISSIM
13 9nglukuuinaes | eruwmueUssan PIUNIVUE TTUU
4 9 YUAILIDVY AULAY

Win wagingdu 1

fulsT wazenens Wusu

14.msdiaue 2 1f (Auduilaign
nsin (Graphic)lu wandlu 3 §if 3 §id
sUkuunmedeulva | amiedeulniusd
dvonasdeInLaYl)
15.ANasalu laispesu 3043
NISUUNNAN
&
waaulm

2.4 manudaya

nmsiiudeya Ao nMssusinuazdnsizidoyaiieluiusznaunisinassanin

A 4

A1595195 %ﬂumuiﬁaﬁlﬁu%yjaﬂiwaﬁwm 2 FUanenUY Ao UaNaUSUINITIAT haY

Y

Gﬁa%aﬂﬁ’mL%’J“U@ﬂﬂi%LLﬁ‘\]iT\Ji

24.1 muﬁu%gaﬂ‘%mmamas

¥

matiudoyaUiunneses fie MIsniusukayinsgideyavaiidudeyal3unuse

a v

vizoauAui 1ieldUsenaUIeuNY 11908NLUY WATN1IAEUNMIVINIAIUNNTIIIRT AT
AATIVANUMALIZAUNILATEFAD NITAIVANAIUNITITIVTUALANINKINS DU HABAIUNIS
Fupiideniieldusuusanassiumsosnuuuliliaugndesauysaiuasiuaioiedu mie
Guaw%mmmwsazagﬂugﬂﬁumﬁuﬁa%ﬂm (vehicle per hour; vph ) fAusaiu (vehicle per
day; bpd) visluunaiienveglusUvesdetosnsnas liun dudedalusionisdesasas
(vehicle per hour per lane; vphpl)

N1581529U30I0N1599195 e nsTuduiusadua U naiifnuaway
aeluszagiandidiun Jsanusathluldusslend Tiun

- lensuUsUssnnauy

- ifennsussliuanImnIsasaskazsEaunshiuinis a Jaglu




a1

- e snewkuUTUUTIeEauu
- ENITIUANTEUUAIUANNITATIAS

- WENSAARLUUSUNINATIAT LB UNAR

nsnsvienanuaensivareInselasnas Minsuladnguauuivinsane

(%
Ty a a 1 Y a

oejiuiiUiinans1asgsnimiedesnitAeuquesau (Capacity) GainiiUTunaasasiun
IndiAsstuiaaguesauwinlinisindouivessangudululddn inaenuarilunis
LaumaLLawHL%ﬁhﬂiuﬂmaumﬂLﬁuqqsﬁu nelvAnnsgedeyarInIaAsugia uaNINTE
o1vilflonafingiRvauiugedudeiu deyauimumnsasandusvadldnauuduiiang
Sudusosfulgdliadunield thosesfuviinadoyatiunasasedisedomas
Ansory anansadluldmsnsansifisturesU3unansnas (growth rate) Wiennsaianisel
Ysunaasaslusuen

USunaasnasiadenodu (Average Daily Traffic) #® USnaun1sasnasie e
Pawils Wosnin 1 T) Minsdmanssnesnuiuiiineda

AUARINTSAEYAS (Traffic Demand) ABTTUIULININUEIIULIFYAFI3T (arriving

'
o o

traffic) luseningdagnanniinisdsia laeilvagiviedusdiuaudu/dalus (vph) Fein

] ] 1

S unmugiiadigendisnninnduIusuLE IR uAd 1Tz vin L AR
WnIARY (queue)

ANLqvesauY (Capacity) As sasinislvagegaimisinuauutidatimilslagliin
unARY (queue) AathufAudesn1sdeyas (demand) dosninauquesauy U31na95199

HANYIAUAIILADINITAYDT
2.4.1.1 Bsiuteyau3unasas

Brrsuteyauiunmesas aunsonilanaieds liun

e nsdmaleedsluAutiu (Manual Count Method)

o msdsnlagldiadasile (Mechanical Count Method)
o nisarsalagldninaie (Photographic Techniques)

e msd1salaelditindeunvessa (Moving Car Method)
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2.4.12 szezniansiudeya

v v

UingUszasAlun1sAne

q

szegIaInIsiudeyavzuanseiueaniy Tued

warideyalld tnevalufivasnisifivleya dadl

®  %ananseiau (peak Hour Count) azifiutoyauszana 4 dalussetu
TnewAulugaad 7:00 - 9:00 w. (W30 6:00 - 8:00 U.) wazLEW 16:00 — 18:00 1.
(30 17:00 - 19:00 1) frsilonaenenaoenlUmuAIVINE AT UANTNATIOS
waii

o 1y 12 Fala (124hr count) aziffudieyaseing 700 - 1900 U (30 6:00 -
1800 u) B99zAasuAgudayan1TaTIastIsnaeiu Tnslamzeg1sBausiom
drugsiasazmdudialunsdiiduuinaguinisdensdeswsisnaily

UH921:00 U,

® 1y 169l (16hr count) I utonasering 7:00 — 2300 u. (138 600 —
2200 1) B198ARDUARLTDLATTIATV NI URALNA 9P

e 1y 24 F3l9 (24-hr count) awiiuteyanaen 24 Faluavaaiusening
o o g s | 2 v N B YRV N 2~ S BV} s &
Tudunstenns laednamsiiudeyasunaunimesiudunstanesiuans (Au
= o P Y 4 = o ¢

1ies 24 93lu9) e UeiuAIuARInLAGauLlBIRINITINTREUAY

o  {uandunv (Weekend Counts) aefiusiaus 18:00 u. vasiuAn auda
6:00 UVBYIUTUNS

d1sesnisnudeyalildmugndeswasiiuaninnisasiasyalululyidu

nsAnwINaeInTsiewlun1s93195tY mwﬁmﬁmmilﬁwaa&aLﬁaqmﬂ{]aﬁfammﬂf
o fmgiiay Ml anuvieanasninadusie
o anmpioimadiuansnananimANsAuly wu iemgey
o nsUnauudansadsdmaliinnsdsudums

®  N15UsENIIMEANUYRINENNUTUTTILlAYANTUIAYY YTOTAUTIVN

2.4.2 mMaiutayanu?

'
LY 1 =3

2 9 P o 2 & & a o
ﬂ'ﬂ']llLirJLUu@maﬂﬂmgmﬁqﬂﬁ]@EJ'N%UQGUENﬂ']ﬁ"UﬁTﬂi N1539ANULS VUL T U LTU

>

ANNSTUNITANYINIIATUIAINTTUAIIS Lﬁ@ﬂﬁﬂﬂl}ﬂ%ﬁﬂﬁ]&ﬁﬁ’ﬁmi@EJG]iQﬁUﬂ’J’]ﬂJL%UéIUR]S

ANAVNATYFANERS AINUAOAME LIANAUYING WaTAINESAINAUIEY ©1NA1TI1AIUE7

¥
Y 1A

Fuduiuana “AunINUeInIsGeunivesnses”
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Y

ANIGT Ao Sn31veensAfouivednsnas Inaludndiunesssaemengiudlumily
Fraan wdevesrusilenlddu Alawns/alus (nu/vw))

nsinanuisuads Taevnlunuady 2 viede
® au5IIYA (Spot Speed)

®  anuSIaLLAY (Travel speed)

2.4.2.1 mmﬁaﬁﬁm (Spot Speed or Time-mean Speed)

AUFINgARUSE 2 Ussian fie
1. musuededeaan (Time-Mean Speed) #io ANL2AEAIUEI0950
U aa = | A o
nAUTIURatgaunilslugiwaInimvun
2. ANUSIRAENDIIYEENS (Space-Mean  Speed) #B ALRAEAI1ULEY
YaasnNnAUTRRuYMNaLLAsut e luvaglavugnils lnenisaieAretiansauday

AUl IUUYI9ALEINANNUA

n3AnEIANLEITIgR (Spot Speed Studies)
N15AN®1A15INER ¥HI8E N1TANBIAIISIVRINITITINT U ANSD

Uit munuuay S938msnusadeyaannianseiinlivaisds fe
L ms‘v‘hLﬂ%wmauuﬁuﬁ’mmm (Pavement Marking)
® slanaas Enoscope (Enoscopes)
o nsldindesiietndidnvsedind (Electronics)
® Asleisnns (Radar Meter)

o misldnangny (Photographic Techniques)

o (%] < 1 2 I ¥ a [l [ dy
dmfumaiiuteyaninuiangeenaudale 3 wiialve 9 dail
1. N19ULIAVUTLEENNNIAUA (Measuring Time over Distance) &9
ANU150A1UIUANNLELAINAI LA LN US TENINITLHLNINAINADLIAMNTNN  FaLEAAILY

AN59% 2.5
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A15199 2.5 SEELAINUAIUNISAN®IAIIULE?

snanuiaade szeznafinsly aun1slunisAuIn
(wns) A5
(n../%.4.)
198A71 40 N.U./T3. 30 108/t
FENINT 40-65 N.U/FU. 60 216/t
17NN 65 N.U./F4. 20 324/t

198 t Huaeduiund

FEn1sifiudoyauuud Idun nsinaTosmunsvuiiuiiesias n1sléndos
Enoscope uag nsldiasesdiodiannsefind (Electronics)

nsTLATaiINEUURUA5193 WIS azmnuagUsendn gUnIninnaes
Usgneumeunfimunaiuasmuinszesma fnaassenatiites 1-2 au ensuuinmuioy
yhnsvnaeaid Ildinmuiaszerns nieuduiniadesveuuiiauunieveun 2eo1ald
gunsaldy setlnlfilelyiiiusiude mnlunsdlldannsavineionsngasasuuiansld 819
oylaalAldialniiunuldlasFuduiunailosinenAmuaiomnedunsnuasvigndu
nandlogagULAUNUIATD SYINESUTIAeN

n15l¥naae Enoscope  1TuITie avainuasUsyundadudenduisusn way
fumeunisuaassiindiedu isausldgunsaindes Enoscope wnun1sviuAiasviansuuin
395135408 Enoscope tJunapsgusa “L” Snuaiynviodoidin wazdinTgankaIeyinygy 45°
vt iazvieulanilofisndewiny

a

Rildsnvaseu Ao annsadnwanudalunananduld Tnensldlwaiedes
Tuuwasaanniundes dlesouduruasdnduadlvians slifvnassdanmeatiuld 35139
3undneeein “Flash Box”

nsldinasiinindiannsatind (Electronics) nisiiudayadieiianuisaan
anueaedoulunmsiunmld Tnsiedesdlaansedindagldtadunsiiuuagngadunan #e
flansens 2 Wy Nanavuinauwihmihfidusdeasdedyaaniiesauduniuasiuaisens
duusndeazdsdygraldaninlnsudunauaslimeailosafufoafunauriaees

Eunae Tudnuaizdanunsamuinimuslaanssesrinaeasend 2 LEUrISeean

2. N13IATLYLNNUUYINIANAAIMUA (Measuring Distance over Time) s

[

A1U90A1UIUAULS LA INANNAUNUS SEUINTEE NN TR DA TIArUe 35U Tuu e
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A (Photographic Techniques) lunismissegnansaalulauugaanaifdmuadunis
MvuanaazInsreenanaIsiualinmgug1eyn 20 Juantuaginssesniise
Falanamanetu dnvasiuresnsidnndiede tteyaniandsuasuiug usavduldes

ANYINIUINTAYRNIEDE19TINISANYAINNIIDINIA

3. MTlIAI$IUAIIUSY (Radar Meter) nuwiuldvuosnsaindisialalunis

ﬁi?%%Uﬂ’ﬂiJL%TU@ﬂEJ’J@EJ’m

guwugu

[ a ) ! I = o Y I Ao [
ANULSURAY (Average Speed) L TuAIAMULIIRAYINTIUIUAIDE19TTALAUIAY

RAEINAMITIAREAIDE19VDITIWIUATRE1IINNA LALgRINISIATIIREE Wandesil

ANUSRRedean (Time-Mean Speed)

- pIaliinnsdnestaya

—__ X(fiuw)
Ol B (2.1)
Lfi
9 Up= Auedeneiivads (arithmetic mean) vosruiEaae 7oA
fi= Swandeyatiogludasnnnuidad i
Uj= AMNAINYBINANARILSIT |
I M Yo = v
- nsallilddaEestaya
— LU
Uy = (2.2)
t N
= 1 < o A .
B9 Uj = AIANUSIVOITOAUN |

N = 9ru7usi9819
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AMUL5RRLTD9528ENe (Space-Mean Speed) — (JuanuSIULAUUTYNRIN

NsAgaNALYDINGNMBE 19N MUAUUYIAUUAYINSANY TgnsAuiuee

U = ——= (2.3)
s = ti - £ .
Y@ Lt
T Ug = Awadevnsigadn (arithmetic mean) 183mM 5 ARAEND

YOS
ti = AnuSuAUNINEIREUALT |
d =szevna

AMU3IAINAN (Median Speed) - HuArAusirnavesnusiigaiiula
& U A A A v 2 aa i < i) | a v 2 a0 !
Veuntufelisoiaaepnudaiiiuniianusirinaiied 50% Lariemaeaiusafising,

AN L5IAINA1DE 50%

ANUIANTiEN (Modal Speed) —tluananusnddiuaumesiiiulddign

:th

ausaf it - Wasifudlng (The i —percentile Spot Speed) - 1fuen

2 aa o Y} I < o I 1 2 A 'th Gl GO I3 W, & @ 13
AIULIINUIIUIUAIBY NAINULIIFINTIAIAIULIN 17 - LIJEJ?L"’ZJUGTIVI’& g | WUBILIUAUDY

ANUIUFIBYIVIINUR

85™ Wesiguslndvesanunsafign thiluld
1) WuAnnuiioenuuuaunlunIseon UL YIVISIALS
Y o 1o o < 3 . =
2) l¥imund1d1inA1an3I898e (maximum speed  limit)  LitoA
Uaaniy
- 15" WesiGuslndueseaniaifige thluldmuunadrfinanansagsgs
(maximum_ speed  limit) tiaA21UUaDAABLLDI91NIIABIUN I

a

uLAUlY 2EAnY219011529125 dunaliminaufunladne s1ufeAlu

El q

ARDIFIVDIITIVIANEA
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daulaauuunsgu (Standard Deviation) —uArinnisnszaneivesminunsa

- nIniMsIntedaya

YAV
- X(f iuiz)——(zgl;il) -
X ro-1 .

9 S = dudsavunnsgiu (Standard Deviation)
fi= Snnudeyaiieglurasminudf i

Uj= ANGNUDINGNATINST |

- nialliilddaisedaya

9 U = ARagn1aiwaAme (arithmetic mean)
1 < o A 3
Uj = AAMILSIRI5aAUT |

N = 99u7uf2989
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289339 1 L1imuAn12imAUL5I98INITLARI195TIanNaY kaslAeNlladsUnN13931957

2 dgl’ o 4 = IS v ! IS a a 1% o a Aav = dy
wangauiuiuieliiasasllafnaniiusydnsningsan sensaliun1sidednisfnyiil
Usznausme nsiauwuudiaesseiuganialagldlusunsy VISSIM

Wonluuniagtdauen13iAsIerAIMNILANYRILATRIIBAUNITITINT WaY
AMILEIVDINITLAIIIRSTIanaY Inediddiuimidenisunausnsd

3.1 aglamuiavtunoulunmsfiny

3.2 Yayaiunnyiin1sAn

3 v

3.3 MSNUTIVTILTBYA

3.4 M3aFuaEMIIRLILUUTIABITEAUIANIA

3.5 NMSAOUWIEUKAENIILABULUUTIADY

3.6 vlnvonAsedlleasuasRsaentd warszelumshinisgunsainldlunuuinaes



49

3.1 agUdrduuaztunaulunisine
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3.2 dayanunnin1sAne
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L

AR DEADIRIAN.
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i

5UN 3.2 Wundnw
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3.3 N13NUIIUIINVDAUA

3.3.1 mMsiudayan1anenn

MNTETIANUNLAYTEULATUSLIATILABIVRIUURABINTI L  FIUVIANIN
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dilnvioayanang
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3.3.2 nsnudeyan1adAINgIuass

Arnnsnees vaneds Imnssuvumils faRedesiunisnasy mseeniuy
MIAIUANTFUUITINITVBINUUN VAN Aaeaaunsliudnsluiidulndifes uaznsfnm
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vossalernuiiurzasmaintmuussianvessa wazanuiinldlunisdudaziiy
Tudluslisasiou 1Wudu duandusuil 34 deldlunisdrasswnelusunsudiasssydu

9a01A

AMNAUNUS TERI19AUSITUUS UL
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2 AN
- // RN —
A X\ s
AJiLya| \\ T
[ / A\
10 /

39-47 48-56 57-65 66-74 75-83

AUIANU/IL.)

JUT 3.4 anuduiussendninnudaiviinasaeuiuazsadnseeudniuteyaaniiuiiass

3.4 N13E3IUAZNITHAINILUUINEBITEAUTANIA

3.4.1 N1SUBTININNUKAS

Tuduneuivirlalagnisduiinninaisnisernimanlusinsy Google Earth

withluuSunasdlulusunsy AutoCAD  a1ntiudadndnglusunsy VISSIM Tagiden
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#&1 View—> Background—> Edit—>  Load uagUsingnmiundstusnlulusunsy
VISSIM fauansluguil 3.5 uazguil 3.6
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3.4.2 N1585191ASIUIYVBIRUUINADY

A15A519LASIVNEABNITAS1LUINUL FUABLIATIVIHALANNITONINUATIUIU
LYDIVINATINT ANIUNINYDT19T Wazdnuwauzludu  vesauuls lngldads Link & Connectors

v lmAnlasenevesauy duanslugun 3.7

fle fdt View GsseDsts Traffc SgnelControl Evglustion Simulation Dresentstion Test Scipts Help

HNo, of Lanes: 1 Behavior type: |1: Urban (motorized)

Link Length: | 1538551 m Display type: |1: Rosd gray

=% -

Lanes | Display, | Other

| Lane width 350 m

I Various pane wiekhs... )
. ane Clgsure.._

Mgl Ghaogtn, 4

-
o
®
A
v
@
8
[}
=
=]
=
(]
A
P]
X

5UT 3.7 uananthiansentayarasauy

3.4.3 N1SAMUAADULSI (Desired Speed)

2 !

Wudunoulunisiivuaninuiivessawsazussinnluwuusiasslnian
donrdesnuiundne Geniiunislagldads Base Data —> Distributions —> Desired Speed

Fauandlugui 3.8



55

In km/h P90 m/n

MY AN 0 0N

a o Y v <
E‘IJ‘VI 3.8 EMNNTIUNVIVDLAAINNLT

3.4.4 NSAMUATUAFAEIUYDINITAT1AT (Vehicle Compositions)

WWutusnoulun1si19un sns1d1uY98 1 UN I NUSLAaZUSZAN WazA11L57

IUN N ULEARLUTELNN LY UL UUTIaDI Id oA AR BN UNUNTVIINISAN®T Feniunisiagly

'
o w

A& Traffic —>Vehicle Compositions é’auam’lugﬂﬁl 3.9
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SA001 &
o _ o .
Ele Edit View BsseDsta Tpaffic SgnsiControl Evplustion Simulstion Presentstion Iest Scripts Help

=%

Nos 1 Name: PC
Vehicle Type Rel. Flow Des. Speed —
100, Car 0.100 1: PC (40.0, 29.0; Vehicle type: |100, Car
; Rel. flow: 0100
Des. speed: |1:PC (400, 79.0)

CREPEHREA Ro2QLJdPO RN

5UM 3.9 LansmsmnuAdnaILYeIn1593199

3.4.5 Msud1UsuIaas1335 (Vehicle Inputs)

Lﬂwﬁ’umu‘iumsﬁwL%ﬁﬂ%uﬂmaswaiﬁwm TRz USZLANEIUN UL LAZUA

aviiAne Ganiiunslagldends Vehicle Inputs fauandlugun 3.10

Unk /o itk o lagat Show 0
Number ~ Name ™ Name Label - 3600
il Il 108

7 e
faeC

Violumes are shown in veh/h. Yellow cells indicate exact (nca-stochastic) volumes.

e

5UM 3.10 uanan1sdnd1UIIanI59s19s
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3.4.6 N15a519.8UN1995195 (Routes)

WudusaulunisasradunialasUsuiansasvessunivus lunsaziang
Aa o =

Y99 WuUnMinsAnw Feddunislagldends Routes daanslugun 3.11

Vehicie Classfes): | All Vehicle Types
2302 A Vehicle

e e At o | HE
2835 Anvence T im Weooss [T =),
1463 AN Vehicle,

No.

N 1 15319 2

1135 Al Vehicle _ P ¥
11 S 119.484 2% £ 3

1,575 AN Vehicle T

4234 AnVehicle

11 1 240631 0 | =
1 7 3497 1
L113.A3 Vehicle, =

@
]
(]
=
]
1
©

c RE

¥ ol 173 show only routes over knk
Static Fouting Decisions: 11
Static Routes: 110

SUM 3.11 Banssa0g 19N SivLaLEuIg
g N
3.4.7 nsadsiiufanaauSvaseunInLe (Reduce Speed Areas)

2 ° L & a i all o & v 2

Wudumeulun1simuaiuiiuTiinee 9 feunvugddufesananusiag
Wy 9aae50 ganause Wusu Jendunislagldmds Reduce Speed Areas dauandlu
JUN 3.12
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{73 VISSIM 5.40-01 - C\users\micbook Bro\de kop\um model the i 2208 19\ unLing [—— —— Y
Ele Edit View BaseDsta Tpaffic Signslontrol Evplustion Simulstion Presentstion Iest Scrpts Help

RRHRES.RIBAC. A 2. pPE.

“(T&%uE

JUN 3.12 uanansmvuniufiveasniIug

3.4.8 msa%’mmuﬁu%’aga (Data Collection Points)

W’ o AW §, & v = 2 v Ay

Judureulunisdnsgaiivteya lasisiamnsaideninudeyaineanis lay
\dandl Evaluation —> File 37n1uuAdenA1NdeIn15In F9lud? Data Collection 32@11150
TaA1USHaT13s AnuSweseunnugls Wy d1desnnsmanmandn (Delay) Aaiunsa

dendl Delay Lusiu dawanslugun 3.13

A R Rel

Auto (Groups) B} Compiled data
[[] Raw data
Auto (Al)

be
fb
-
o
®
n
v
©
8
g
2°]
&

[E]

] Analyzer database:

] Special evaluations

CRE P&

JUN 3.13 uanamisnensideniivioya
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3.4.9 n1sUsTUNaNaLuUdIaad (Run Simulation Process)

I3 q’.’/ o a o U
Wutumaulunisiirunsieazidenlun1suseunanakuuingad Inganunsausu
1 1 1 <@ o =l aa a d’ v
AR 9 LU AREluNSUSTIRaRALUUIaY Tngd1uTalaenInn1sAuse (Seed) Nla
PMNkUUINaRILANANA Ul Ferfiumsiegltands Simulaton —>  Parameters AL
lusun 3.14

8 VissiM 5.40-01 - &\ T thel o |

Bresentation Test Scipts Help

;x - X

[ Use gradient fromz coordinates
3600 Simulstion seconds
00:00:00 . fhemmss)
vYMMDO]

5. Jume step(s) / Sim. sex.

-
[
(=)
A
v
©
8
o
=
&
1 o
(]
A
P}
X

sUN 3.14 uanavtienanisusue Simulation

IngnsUssananawuuiaesaunsoglanslusuuuunmnsaesuazanuiiala

Fauandlugudl 3.15 faguil 3.16
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- BT PO - st i R =8 ]
file Edit iew fsseDots Tosffic SignalControl Evalustion Simulation Presentstion Test Scripts Help
A2ERS. BAJ A 9. I>ME.

- REPGH BB ROLI>O RN =[]

5UN 3.15 Uansnin 2 87 3nmsuanrazeslusingy

LR Lt e b g s P LR 3
N R IOV AL EhS L]

«n

TP —_— g TP T DR ¥ /g I .

A9 N

‘. \‘\‘.

E‘Uﬁ 3.16 wannn 3 46 nnsuanwavedlusunsy
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3.5 N15EUTIEULASNIUFDULUUTIADY

NNSADUIBULAENIUADUKUUTIAY AB N1TATIAABULUUTIADUNINAIIUGNADS
Lzt Teievewuuanilnaiiatu wasuiuuiludiuvestoyandmalingfinssunisdul
luwvuitassraianiou tngluidenisaeuiiivukasnivdeuiuudnassidunay As N3

ATIVEOUAINAIALAFDU NTUSUNBU LazN1TNIUEDULUUTIGDY

3.5.1 NISASIVEDUAUAAIALAADUYBILUUTNABY (Error Checking Process)

N1395I9FBUAINAIALATOUVBIUUUTINGY AB N1TATIVABUAINUYNABS
& v ° VY 1
Uesurotuudnaadtnewdslalu 2 diudal
- msnumudeyaiindd (Data Input) fie N1sATIAdEULBYaUg LNl
MFUNTMUUTIEDINAS VU 1Y SNYALVINNIBATNTBINUL UTSAVOUY N15LT0NADUDIS
a e L a & v cs' Yo ] ° 1
auy Usnn1395196asdndiureiuiuinnisnsas iudu welviuladnuuuitasslill
ANuEnNAInludvaIMsiiIleua
- MIMUMUNsLERINaINLUUIaesnmedeuln Wislidudangfingsu
= = U a ° & v o a ° V& v oA
n139uAn kil usssuRvetwuuItae e sy kasniounazialuglunsunisusuiiiey

WUUTNADIDE1NALLDYN

3.5.2 nasUSuMgULluua1aad (Model Calibration)

A15USUMIBULUUTIABY AB ATEUIUNTITUSULNAIAILUTUIR b ULUUIaDY
4{' v Y [ a o d'r-:l & a d' % o
e llANaaNS LazngiAnTsuvesuuudnaemilanumilonsss lnenailldanuuudnaesasgn
Y1UIRSIVEBUAIUTUADUNITNIUADUKUUIN1A0 L AS TN U buN15US UL B UL UUI18 DY
(Calibration Target and Criteria) lun1sAnuilaglalaenuaninuginiy DMRB &9lasunis
gousu uargnldiusgawnsuaslunmsuiuiiguiuuinaesseavyania Inglunsdnuile
T tidTnnasalul

- USRS

<
- AT

3.5.3 NISNIUABULUUDIA89 (Model Validation)

A1TMIUADULUUINADY AD ﬂ']‘i(f]ﬁ'ﬁ]ﬁE]Uﬂ’J’]iJQﬂ(;faﬂsUaﬂLL‘U‘UT\(]”WaEN %QL{]U

[
[

TupauinaIvaiuluiutunsunsUSuLiluUIIaes Bamnnraansnlaainuuudiasdlaf

v N cal ¥ o Y v ° ) 9 ° oAl Y v s
mmgﬂmaﬂlumummLﬂm%ﬂlﬂﬂﬂwuml’i %G\E)ﬂﬂ/ﬂﬂ’]iﬂimmLLUUQWGBQIWJLW@I‘mﬂNa ANg
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9NADIVBILUUTIABINY DMRB fawandlunisnan 3.1

A58 3.1 InausilunisuSuidfisunuudiass (DM.1996; jdilng leetlywn 2553)

Fr¥3an1sUTuidioy wneusin1susuiisu wWmunen1susuLiigu
USHUAT199 GEH < 5 >85% Yoensalfavue
FvnsSeudiou
LNATUNSIAENG +15% (3elaiiu 1 wsiand >85% YpINTANIVLA
mnmmmﬂﬁauqqmﬁ 15%) fvmsUTeuiiou
ANLSUNSAUNIS +20% >85% YPINTANIVLA
fivnswdeudiou
AIIUYNILDIADY +20% (W30 +5 Audiann >850% Yoensalfiavue
gmumeeeTid el 10 Au fvmswSeudiou
W0 +7 fu Elenuem
weAeeTidnsaaleiiiu 20 Au)

38N15A1UIUAY GEH - Statistic M1kgtunSUSULABUAIUSHIUAS195 (VISSIM

Calibration and Validation 2006)

(M-C)?

0.5X(M+C) G

M = US11045195N b9aNLUUINad (AUsadIlug)

C = USUMU95719579INN581979 (Fumadalug)

3.6 vilavaunsasisapuasasidenly uavsserlunshiansgunsainldluwuudnees

INNITNUNTUITIAUNTTY LAENQENNLAEITDI TIUNIAN ¥ IwazdI5I9dNYENI
NMENNlAETOUNUNANYILAINUIT ATl UaTITzidenldiuluiAnwiAe IHurras
A5 (Speed hump) waztlususzannus) (Speed table) lngagidoninfaiiusiu

< 1 [y a Y @ 1 o o a Y 1 (%
Y2aAI1M57 (Speed table) 2 gasieiueldlunstind s uauAuYNT N Las
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dunisnmdeidonldilurzasninusi (Speed hump)  Aauanslugunl 3.17  1lesain

.:4' = o Yy & = A Ay Yo | ] a Y
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sansAneiluuniidunadildanduds auufgiu wagisnsiinandsduuni 3 an
mMssaesEnnaastagldlusunsy VISSIM 5.4 firnunisususiliiidnuazaniwadsiua
Lﬂuﬁamﬂﬁqm ilosrasniniesiiedsunisasasidanunyaufuRuiAng wasHadnsd
Idannmslduuusassanmasnas Tnefldnduidevrlunsyaue el

4.1 WaNSERULTIBULAENIUABULUUINABY

4.2 AATITIHAINWUUII@89 VISSIM
4.1 Naﬂqiﬁa‘ULﬁﬂ‘ULLazm?uﬁaULLUU‘S']E‘?EN
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AU lunsAune (Rlawns/dlue)
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Y2ADAUSD Y2AaANNE LANFAIY
S8UR 54.23 41.56 -23.36
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Run_05
Data Collection (Compiled Data)
File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:
Date: 15 anAu 2558 18:42:44
VISSIM:  5.40-01 [31360]
Measurement 1: Data Collection Point(s) 1: ch1 -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number
from: Start time of the Aggregation interval
to: End time of the Aggregation interval
Speed: Speed [km/h]
QueueDel.Tm.: Total Queue delay time [s]
Number Veh: Number of Vehicles
Distance: Total Distance Traveled in the Network [m]
Measur.;from;to;Speed;Speed;QueueDel.Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;5 :Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;CarBike;all veh. types;Car;Bike;Car;Bike;all veh. types
1,0,3600;42.3;45.8;0.0;218;624;15.2;15.2;,15.2
2;0;3600;43.2,47.4;232.2,99;387;1206.5;1370.4,1337.0
3;0;3600;45.0;49.0;,129.9;46;151;1265.9;1236.9;1243.7
4,0,3600;39.3;41.2;0.0;26;110;17.5;17.0;17.1
5;0;3600;35.0;39.4;47.5;56;132;275.6,234.3;249.7
6;0;3600;27.3;31.2;123.6;18;118;774.5;790.0,827.1



I

Table of Travel Times

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 manAu 2558 18:42:44

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m

Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike;;

No:g F 1; 1,752 ka2’ BT N3 % AN \ 5, Do N G

Name;St-End -L-car;St-End -L-car;E12-kd4-car;E12-kd4-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E 12-RNP-bike;St-End-L-bike;St-End-L-bike;

3Q0D; 185 .4 AL A o2y 30N ATN BANANN e T2, o1, Bek;

Run_10

Data Collection (Compiled Data)

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAu 2558 18:43:11

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: chl -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval
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to: End time of the Aggregation interval
Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]
Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel.Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;o ;Mean;Mean;Mean;;;Mean;Mean;Mean

;5 ;Car;Bike;all veh. types;Car;Bike;Car;Bike;all veh. types
1,0,3600;41.1;46.3;0.0,237;648;15.1;15.1;15.1
2;0;3600;42.7;44.6;208.2;104,399;1237.4;1353.8;1329.7
3;0;3600;43.1,48.2,106.6;45;162;1362.2;1213.6;1245.9
4,0;3600;37.5;40.8;0.0;12;100;16.7;17.0;,17.0
5;0;3600;33.8;38.4;49.1;156;242;255.3;276.9;273.7
6;0;3600;29.3;32.2;116.5;105;318;697.5;773.0,727.1

Table of Travel Times

File: = c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 @anAu 2558 18:43:11

VISSIM: ~ 5.40-01 [31360]

No. 1 (St-End -L-car); from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m

Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike;;
No.; 1, 1, 2, 2, 3 3 4, 4, 5 5 6; 6
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Name;St-End -L-car;St-End -L-car;E12-kd-car;E12-kd-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;
3600; 186.1; 35; 63.3; 48; 141.0; 4; 56.5; 85;121.8; 24; 180.0; 96;

Run_15

Data Collection (Compiled Data)

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 nanAu 2558 18:43:32

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: ch1 -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-kd
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval

to: End time of the Aggregation interval

Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]

Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel. Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;5 Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;CarBike;all veh. types;Car;Bike;Car;Bike;all veh. types
1,0,3600;41.0;46.4;0.0;,231;607;15.1;15.2;15.2
2;0;3600;42.4;46.6;271.3;106,412;1304.9;1325.0;1320.9
3;0;3600,;44.2,49.3;,155.2;,52;149;1234.9;1161.7;1180.6
4,0;3600;39.5;40.3;0.0;19;87;17.1;17.2,17.2
5;0;3600;30.9;37.4;55.8;113;443;265.9;239.6;243.7
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6;0;3600;27.3;30.2;125.0;101;233;817.5;817.0;817.1

Table of Travel Times

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAu 2558 18:43:32

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m

Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike::

No.:; = 1k~ 1257231 18; 3 Gsdah O\ S (565 16;

Name;St-End -L-car;St-End -L-car;E12-kd-car;E12-kd4-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 186.9; 27, 53.5; 75; 139.2; 18; 48.6; 133; 126.2; 26; 179.8; 76;

Run_20

Data Collection (Compiled Data)

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAu 2558 18:43:51

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: ch1 -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
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Measur.: Data Collection Number

from: Start time of the Aggregation interval
to: End time of the Aggregation interval
Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]
Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel. Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;o ;Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;CarBike;all veh. types;Car;Bike;Car;Bike;all veh. types
1;0;,3600; 40.5;46.1,0.0;226;643;15.1;15.3;15.2
2;0;3600,42.4;48.9;245.0;103;419;1285.8;1291.1;1290.1
3;0;3600;41.2;50.5;121.9;55;156;1219.9;1219.2;1219.4
4:0;32600;38.1;43.0;0.0;16;81;16.6;17.1;17.1
5;0;3600;29.4;32.7;50.3;13;94,275.9;263.9;235.7
6;0;3600;19.3;24.2;122.3;81;174;817.5;787.0;779.1

Table of Travel Times

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 @Ay 2558 18:43:51

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m

Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike;;
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No.:; 1, 1, 2, 2, 3 3 4 4, 5 5 6 6;

Name;St-End -L-car;St-End -L-car;E12-k4-car;E12-k4-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 187.0; 31; 52.1; 59; 141.8; 13; 49.0; 154; 123.5; 21; 181.5; 93;

Run_25

Data Collection (Compiled Data)

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAu 2558 18:44:13

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: chl -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval

to: End time of the Aggregation interval

Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]

Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel.Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;5 :Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;CarBike;all veh. types;Car;Bike;Car;Bike;all veh. types
1,0;3600;41.1;43.9;0.0;,229;617;15.1;15.2;15.2
2;0;3600;41.7;45.4;228.6;97;419;1233.6;1342.8;1322.2
3;0;3600;42.8;46.3;109.1;55;140;1270.0;1241.5;1249.6
4:0;3600;40.7;39.6;0.0;13;95;17.0;,17.2;17.2
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5;0;3600;33.8;39.1;52.3;69;254;257.9;,262.9;253.7
6;0;3600;28.3;35.2;119.7;171;348;717.4,757.8;795.1

Table of Travel Times

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 wanAu 2558 18:44:13

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd4-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m

Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike;;

No.:; 1g " Tl 2.7 P gty AN TN D636,

Name;St-End -L-car;St-End -L-car;E12-kd-car;E12-kd4-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 185.1; 36; 55.4; 57; 146.7; 9; 50.7; 160; 119.7; 24; 180.2; 85;

Run_30

Data Collection (Compiled Data)

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 @anAy 2558 18:44:36

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: ch1 -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-kd
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Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval

to: End time of the Aggregation interval

Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]

Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel.Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;. ;Mean;Mean;Mean;;;Mean;Mean;Mean

;; sCar;Bike;all veh. types;Car;Bike;Car;Bike;all veh. types
1,0,3600;41.4;46.5;0.0,234;629,15.1,15.3;15.2
2;0;3600,42.6;46.3;256.9;105;407,1253.3;1343.4;1324.9
3:0;3600;42.5;48.9;136.6;49;146;1351.9;1199.4;1237.7
4,0;3600;38.3;39.4;0.0;17;102;16.8;16.9;16.9
5,0;3600,;37.3;42.1,50.6;29;150;267.9;236.3;243.7
6;0;3600;30.5;36.2;120.6;83;214:767.9;795.0;817.1

Table of Travel Times

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 a1 2558 18:44:36

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m

No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m
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Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike;;

No.; 1, 1, 2, 2, 3 3 4, 4, 5 5 6; 6

Name;St-End -L-car;St-End -L-car;E12-kd-car;E12-kd-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 188.5; 32; 53.3; 72; 148.1; 15; 46.7; 171; 127.2; 27; 182.6; 80;

Run_35

Data Collection (Compiled Data)

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 @@anAy 2558 18:44:59

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: ch1 -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval

to: End time of the Aggregation interval

Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]

Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel. Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;5 :Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;CanBike;all veh. types;Car;Bike;Car;Bike;all veh. types
1;0;3600;41.3;46.4;0.0;,263;639;15.3;15.2;15.2
2;0;3600;43.0;46.1;213.4;103;388;1297.6;1325.3;1319.5
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3;0;3600;43.6;48.3;111.9;52;155;1316.5;1217.2;1242.2
4;0;3600;39.3;38.8;0.0;12;75;16.8;17.2;17.2
5;0;3600;32.9;38.8;54.3;12;99;269.3;276.9;224.7
6;0;3600;24.5;34.2;118.7;34;117;813.5;807.5;831.1

Table of Travel Times

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ¢anAy 2558 18:44:59

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m

Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car; Car; Car;; Bike;; Bike;; Bike;;

No.:; 17 al;  2¥d2a (3 "0 Qds W53 S5, J) 646"

Name;St-End -L-car;St-End -L-car;E12-kd-car;E12-kd-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E 12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 185.3; 36; 54.9; 53; 148.6; 9; 46.8; 135; 134.2; 24; 179.5; 91;

Run_40

Data Collection (Compiled Data)

File:  c\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAu 2558 18:45:18

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: ch1 -L-St

Measurement 2: Data Collection Point(s) 2: Ch1-R-St

Measurement 3: Data Collection Point(s) 3: Ch1-R-end
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Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval

to: End time of the Aggregation interval

Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]

Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel.Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;. ;Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;Car;Bike;all veh. types;Car;Bike;Car;Bike;all veh. types
1,0;3600;41.1;46.5;0.0;208;594;15.2;15.2;15.2
2,0;3600,;42.0;46.2;240.9;99;403;1238.2;1303.3;1290.5
3;0;3600;43.0;49.6;129.1;43;159;1273.1;1180.1;1199.9
4.:0;3600;36.7;40.2;0.0;18;104;16.9;17.4;17.4
5;0;3600;35.9;39.0;49.4;163;359;255.9;230.9;245.1
6;0;3600;28.1;31.2;123.5;145;397,758.5;773.0;811.0

Table of Travel Times

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAu 2558 18:45:18

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m
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Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike;;

No.; 1, 1, 2, 2, 3 3 4, 4, 5 5 6; 6

Name;St-End -L-car;St-End -L-car;E12-kd-car;E12-kd-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 185.2; 25; 58.6; 74;140.4; 13; 51.4;175; 123.8; 30; 180.7; 85;

Run_45

Data Collection (Compiled Data)

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 manAu 2558 18:45:41

VISSIM: -~ 5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: ch1 -L-St
Measurement 2: Data Collection Point(s) 2: Ch1-R-St
Measurement 3: Data Collection Point(s) 3: Ch1-R-end
Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval

to: End time of the Aggregation interval

Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]

Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel. Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;5 :Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;CanBike;all veh. types;Car;Bike;Car;Bike;all veh. types
1;0;3600;42.5;46.1;0.0;,251;606;15.3;15.3;15.3
2;0;3600,41.3;44.8,221.7;103;406;1282.5;1315.0;1308.4
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3;0;3600;43.6;48.0;114.9;61;130;1305.2;1210.5;1240.7
4:;0;3600;39.9;41.6;0.0;14;72;17.5;17.5;17.5
5;0;3600;32.4;37.9;50.9;123;239;256.9;216.9;247.9
6;0;3600;25.8;30.7;120.6;154;315;742.5;734.3;770.2

Table of Travel Times

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAu 2558 18:45:41

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m

Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car; Car; Car;; Bike;; Bike;; Bike;;

No.:; 17 a1, 2¥2a (3 "0 Qs W53 S5, J) 646"

Name;St-End -L-car;St-End -L-car;E12-kd-car;E12-kd-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 185.4; 42, 62.8; 46; 145.4; 9; 52.4; 99; 126.8; 12; 180.6; 83;

Run_50

Data Collection (Compiled Data)

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 @Al 2558 18:45:59

VISSIM:  5.40-01 [31360]

Measurement 1: Data Collection Point(s) 1: chl -L-St

Measurement 2: Data Collection Point(s) 2: Ch1-R-St

Measurement 3: Data Collection Point(s) 3: Ch1-R-end
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Measurement 4: Data Collection Point(s) 4: Ch1-L-end
Measurement 5: Data Collection Point(s) 5: E12-k4
Measurement 6: Data Collection Point(s) 6: E12-RNP
Measur.: Data Collection Number

from: Start time of the Aggregation interval

to: End time of the Aggregation interval

Speed: Speed [km/h]

QueueDel.Tm.: Total Queue delay time [s]

Number Veh: Number of Vehicles

Distance: Total Distance Traveled in the Network [m]

Measur.;from;to;Speed;Speed;QueueDel.Tm.;Number Veh;Number
Veh;Distance;Distance;Distance

;. ;Mean;Mean;Mean;;;Mean;Mean;Mean

;; ;Car;Bike;all veh. types;Car;Bike;Car;Bike;all veh. types
1,0;3600;41.9;46.2;0.0;,254,672;15.2;15.1;15.1
2;0;3600;42.2;46.8;230.4;98;389;1247.3;1346.3;1326.4
3;0;3600;44.8;48.3;128.0;43;144;1425.7;1172.5;1230.7
4:0;3600;41.4;39.1;0.0;12;80;17.7;17.0;17.0
5,0;3600;37.4;42.9;52.5;267,523;236.9;266.9;243.8
6;0;3600;29.8;33.4;121.8;197,415;817.0;817.5;839.1

Table of Travel Times

File:  c:\users\macbook pro\desktop\run model thesis\22-08-15\runl.inp
Comment:

Date: 15 ganAN 2558 18:45:59

VISSIM:  5.40-01 [31360]

No. 1 (St-End -L-car): from link 2 at 6.6 m to link 2 at 1525.3 m, Distance 1518.6 m
No. 2 (E12-kd-car): from link 6 at 112.0 m to link 2 at 772.1 m, Distance 252.6 m
No. 3 (E12-RNP-car): from link 6 at 116.5 m to link 2 at 1427.9 m, Distance 903.9 m
No. 4 (E12-kd-bike): from link 6 at 110.2 m to link 2 at 770.8 m, Distance 253.0 m
No. 5 (E12-RNP-bike): from link 6 at 114.8 m to link 2 at 1433.0 m, Distance 910.7 m
No. 6 (St-End-L-bike): from link 2 at 9.9 m to link 2 at 1529.6 m, Distance 1519.7 m
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Time; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh; Trav;#Veh;
VehC; Car;; Car;; Car;; Bike;; Bike;; Bike;;

No.:; 1, 1, 2, 2, 3 3 4 4, 5 5 6 6;

Name;St-End -L-car;St-End -L-car;E12-k4-car;E12-k4-car;E12-RNP-car;E12-RNP-car;E12-
kd-bike;E12-kd-bike;E12-RNP-bike;E12-RNP-bike;St-End-L-bike;St-End-L-bike;

3600; 184.9; 36; 62.5; 50; 144.5; 5; 49.3; 83; 121.9; 13; 179.5; 84,
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Using Traffic Micro Simulation Analysis Technique for Evaluating the Effectiveness of

Traffic Calming Devices: A Case Study of Chalongkrung 1
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Abstract

Nowadays, the traffic management is one of the main parts of economic development including effect
the quality of life in the country. But the main problem of the traffic that always happens is the accident that
causes loss of life and property. This article is presented about apply using proper traffic calming device for
the study area of Chalongkrung 1 near King Mongkut's Institute of Technology Ladkrabang. This article use
collected data in rush hour and the velocity of traffic flow in normal period by using radar gun and the speed of
the vehicle when passed speed hump. The data is classified by types of vehicles; cars and motorcycles and
use these data to create a micro stimulation by using VISSIM program. This program is used to analyze the
traffic condition before and after using traffic calming devices and to evaluate the effectiveness of the traffic
calming devices. After case study, | found that the speed humps have ability to decrease the velocity of the
traffic flow and be suitable in the Chalongkrung 1 Rd. The information that can use to determine along the
setting of traffic calming devices are as followed: the velocity of the cars decrease from 54.23 km/hr. to 41.56
km/hr. decrease as 23.36% and the velocity of the motorcycles decrease from 56.63 km/hr. to 45.34 km/hr.

decrease as 19.94%

Keywords: traffic calming, speed, speed hump, micro simulation modeling
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