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# # 6280012820 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT
KEYWORD: URBAN DEVELOPMENT, ENERGY EFFICIENCY, LAND USE, UTILIZATION,
TRAVELING BEHAVIOR
Nuttariyapat Triyavong : Urban Development for the Energy Efficiency
Utilization: A Case Study Passenger Behavior and Land Use. Advisor: Assoc.
Prof. Withaya Yongchareon, Ph.D. Co-advisor: Assoc. Prof. THANIT
CHINDAVANIG

The objectives of this research were to study the traveling behavior of the
passengers of the Bangna-Siam electric train route and to compare energy
consumption and expense in traveling between private cars and public transport
system. Also, to analyze the utilization of land along the route area. This study was
divided into two parts; 1) Testing 3 transport modes from the residential area far
from the BTS station to the work place in the downtown area on the Bangna-Siam
route and 2) Guided interviewing BTS passengers through a questionnaire. From the
results of the 3 transport modes of test, it was found that there was not much
motivation to change from using private car to public transport system, due to price
and time factors were at moderate level. Therefore, it is necessary to create
incentives such as lowering the price of service fees; and providing additional parking
spaces. And from guided interviewing BTS passengers. It was found that the behavior
of the passengers were different to choose the transport mode depending on various
factor, for example, the purpose of travelling, travel time, location of starting point
— destination point. Most travel patterns were travel from home to workplace. Lastly,
from analysis of land use, it showed that most of residences, office buildings, and
commercial buildings were located along the route area especially in the city center
area which promoting the use of public transport and leading to using energy

efficientlv.
Field of Study:  Energy Technology and Student's Signature .......ccoecevvieennen

Management
Academic Year: 2021 Advisor's Signature .......cccoeeeveveeeenen.

Co-advisor's Signature .......cccccoceeeeee.
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2.2.2 MyweTgviglluuilewaslasiasuilos

ANE1U150TUASITND WaENITLAR DUAINTTD5135 (accessibility and
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8 Walter Kulash.
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9IAUTZNDUVBINITOBNUUY - .
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Yo3d113U0AT 8-10 8 7
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NN (ﬂwuﬁagjmé’fﬂ) 5-6 4-5 4-5
szpzlos 60 a0 30
Sslveiaiaen (Curb Radius) 25 20 15-20

ML : AALUAIIIN Walter Kulash

mmé’mﬂ’uﬁ‘ﬁummiaaﬂLLwauuLLazgﬂmeﬁm (Road Design and Urban

Form)’ (Federal Highway Administration 2008) A1¥e8nLUUUTUNVOINITIEUTElasuNAY
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Y v o a &4 A o4 o« i Y] v saa
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ANVYULNIINIYATNVDIDUL VUIAVDINNG WALANWULVINIE ALAASIUNINA 2-2

° Federal Highway Administration, 2008
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£ W . W 4 Y
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Community Arterial Community Arterial Rgional Arterial
2 Lanes with Left Tumn Lane (25 4 Lanes with Left Tum Lane (30 mph) 2 Lanes with Left Tum Lane (50 mph)

3

A 2-2 Mioenuuuauuluiuniuanseiy (uigudnauilesdaunvuun).

AnLUasaIn Federal Highway Administration, 2008

szuulATUI80UY (road network system) wazn15.d eusevasauY (road
connectivity) {inaAUNUIMAE T v89uA AL dUNILa 194 surasE I 19 Ui laas
Usznaulunae 4 asAUsznaunan laun aulansyUszsiu (principal arterial) auuaenan
(minor arterial) au@18594 (collector arterial) Wagauuanueoe (local arterial) Wail nns

ponuuUUsEInVYuuuazIued iudAuAnavesnuL’® (Walter Kulash 2004) Hetayady

WULUA A LU DS TUN5 Y aUl89vDITEUUOUY bULS §9UDINTTLTY DU LEILAENITLY DUMD

10 Walter Kulash.
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1 Walter Kulash, 2004
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Yoinfineg1elitudAty 1o Cul-de-sac'? (Daniel Alegria 2013) fedninANEINUTTU

200 §11 300 #Wn (61-91.4 1n3) waglddrinansanuniinisveudeauuagliann sawdiis

5]

12 Daniel Alegria, 2013
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2.2.3 MENavegULuUilewangAnsIun1siunie’? (Rodrigue 2009)
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13 Rodrigue, Comtois and Slack, 2009
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91N Rodrigue, Comtois and Slack, 2009

2.2.4 MTIATIEVFULUUL B
a '3 = vV a 6" 1 =1

maamiﬁwgmwumm AENTILASIENLASIUN8LE B (urban network
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YULASIVIOAUULAT DALY tngaSu1efdnwuelaTetgauy Nawentulaseng auu
N5 UTEURIDIANT NTLLANITITITNIBAIVLAUY NITNTLINYVDIANNUUTENBUNITIIUAN
wazuInstutTunvesan ndunaeuiies el mslieseilasaiigleiusgivusunves
LARENUT LD NS BUADITLIWINBIANTHALAUY FIHBI9IRENNISIATITNNTLRADI TS
(traffic flow) miLﬁaﬂamuﬁﬁﬂﬁjﬁﬁ] (business location choice) #3851A17HU (land value)
3 dy A [ o 1 Y a 1Y =~ a = Ao w <) a 4
il 9msnegerdunaliiianistuindsufanssuveuilesidrdglasidugmsudunis
WUNUagRd uganIAEnI Ay yadnasidunivedlasiiisauuinduiuisessy

N1539195N Ma5EWIN9IANT

% Sevtsuk, 2010
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15 Khisty and Lall, 1998
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wngga (THB/MJ) dwmsusandeany waziunggadeilaiuns (M/km) duiusnsinisld

WA gostunmsmealdangsundinuraseIunIviug fell

V.Energy = P x F.E. (1)
Toe?l  V.Enerey = AIYAUNRINUYDIIUN UL (UI9/NLL.)
P = SIATeINAS (VI/ Nz ga)
F.E = 9n91N1slENaNU (Wngga/nu.)

2) Alnenundsusienlagans (Passenger Energy Expenditure) lngil
makUsnddyiduagiuAldIe UGN IUNIUE ki TeUTINUElagaT

Inganserunmuzegsig lnganunsaduindansil

Px F.E
PEnergy = ——— (2)

C.L
lg#  P.Energy = Alddremundsnuselagans (Un/glagans-Alawns)
CL = UIUELALAT (AL)
& < N 2 = { 2 Y v
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serlagasiluegnaunn lnewmzlusalagaisuszdmnsassalnirvudaiasunaunse
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MnAldsesundn tdun lagans Aldsesy 4 andemas wazadlddrelunisldse
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Wisuguiumsiiunismesaeudauyanala

Fare]
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| Ppr D
87 Exper = Al918TUAISLAUNIMB TEUUIUEANA5 TS
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Fare = AlAYAISURISEUUTUEIESISUE (UN)
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D = sreen e (Alawns)
2) AnlganglunisiaunieiigsasuidIuyana (Personal Car Commuting

Expenditure) @eii@uusznourosanldaneninninssuuaudsansIsuy Ao SIALTOLNEY

gnsnsldwaanu aldinglunisldsosud aldiedu 9 uasUSnadieears dudulady

[

PasnanaAlga1899adY IneaunsamuInlanadl

(PxF.E.)+C.E.+(%)

| EXPear = L (4)
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Useinmse SR
MJ/km AL/AY MJ/km/person
sneuyAAa (1500-1700 3.07 1 3.07
cc)
sowaglsy 20.2 1.56 12.9
ol BTS 16.55 35.97 0.46
vanews 1. Suglasarsiafevessoglsniviniu 3% veanug
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glanddu uarsalasansUszsmndldfesssurmidudomas f8msnslindsnueyf 202
wnggasedlawns uiainduiuglasansiedevessalnsansusedmaglaygwinfu 3% vos
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N3 10 Gmvw) wudsalin BTS dnsinslindsnueg 16.55 wnzgaseilawns
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Aleane | Adlddnesenlaluns
Mitsubishi Mirage 1.2

(U ) (U )
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ANUNTITNYT 0.15
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* fnafisvermsldaueay 33,333 Alawnsaed
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Aldaneinde naniild
FULUUASLAUNIS (U w/Aw) (W) | szeEna ()
dowfien | denlawms | defien
gULLUUﬁ 1
. 55 2.12 114 26.0
SYUUIUAIE5158U (BTS + Bus)
gULLUUﬁ 2
N 88 3.15 87 28.0
0ALAS (BTS + Car)
gULLUUﬁ 3
- 120 4.64 96 25.9
FOYUAGIUYAAR

4.2 M5AEtanataduausULUULIDY

Y Y
4.2.1 anwaznshuselevinemunarenms (land use characteristic)

N15IATIERANEAENTITUTE e TN AULAL 1A TANULUIEUNI UUEYLIN
- uaun Fadliduneansfineiuasususnaaalsalninasn wasduannusndlenuian
I3 a Y] d’l’ n:{'l = v < o ‘:9‘, dll .:4'
Juszeena 16 Alawns lnganaunsadaiungeglunisfinudeyaidudiuiu 31 wunges 1o
NI15U1NINBAULNSITUTTeTUNAUIALAINTINVDINUT WU dnwaznsiauselevtnmy
dndlngunsldussloninaulssinniiegends (fosay 46.853) n1slduselovuinfuuuy
NAUNEY (Se8ay 22.902) harn15ttUselavun aulseennnImsenssy (Saeay 6.995)

v a 1

AUEU (1197971 4-4) Teaziulaiinisldussleninaudssinniegandeddadiulndifes

(3

Aufanssumaasegna lneiundiulngegluuinuqudnarmdnveiles daudnans

Y

\ATYFNANEAY TG UANIN g1uplAn E1UNDMIED EURANEY MABALUILEUNIIYDINUY

gUaIn-uu Aaandluninig 4-1 uay 4-2



15NN 4-4 Snuauen1sLEUsElevURAULAEIA1TANLLIOUNEYLIN-UI9N

nslaussTovifinu UINBIANT Nt (m5.30.) Sauay
fogjonde 21,629 2,438,002.840 46.853
WRYENIY 3,501 1,191,706.242 22.902
WAL 5,308 363,958.911 6.995
9AEMANTT 327 127,455.117 2.449
AdsAUM 246 91,842.893 1.765
assayulan 64 43,173.175 0.830
an1dunsAnw 363 191,086.032 3.672
an1UumIaun 427 72,584.032 1.395
A0UTIS1BNS 447 173,054.305 3.326
Nufidumnns 52 69,253.928 1.331
fiufloying 7 4,985.084 0.096
571 35,909 5,203,489.042 |  100.000
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4.2.2 prmvannviansvesn1siuselavifiau
AsiAsIziaua natsvesn1slduselosiiinu (land use diversity)
finnsanandndrunslivsslovidiuluurazuszian un msldussloviffuussiamiied
ofe misldusslevifinudssiammdasenssy msldusslovdfinudssinnmaunay nsle
Usglovifiuussiangnamnssy uagmslivseloviifudseiandu q fauandunmil 4-3
sxnuuiluvsnadiulanaradesnzdunstdusyleviisuussinmmdsenssulag
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Wuvigae 500 winsg (grid) \
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@ 510,000 ' ®
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= N e,
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A Industrial 4. \,\? ~/
Lo Mixuse ) y . G B
Other —— J Kiometer ~

AN 4-3 WHUNBESAREIUNSITUTlovUinAuLRazUsELAN

4.2.3 AMURUILUUYBUIDY (urban density)
N1TIATIEVAUNUIRUUYDINGUATLUUIAFUNWOUUAYNIN-UIUT WU &
Aedsnsnszeivengueiasoglusziiugs Tnslamzegisdadnuguinataiios éun
UIUEUEY UShguTnau-umaudn ushaguelan-uiu ushaguneavae-tande
UG UNTEIILE USINETUEDUYY USNAEUEANETY kavUTIMNETUUINE lngseiuay

LUNVBIALAIRARIUTANINTNTEINMIVRINGNRIATToE UMY Aakandlunini 4-4
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CETRUL UL

Fufiton 500 was (grid)

wuulasitienu

Yk
ArmmNdise
0- 232.2778608
232.2778609 - 720.0613683
720.0613684 - 1,231,072662
1.231.072663 - 1.718.85617
1,718,856171 - 2160.184105
2,160.184106 - 2671195399
2,671.1954 - 3,414.484553
3,414,484554 - 4,482.962713

LT

4,482.962714 - 5923.085449

AT 4-6 NTIATIAUAUILUUYDINGNBIANS

4.2.4 \aseai1adaugnuilod (urban morphology)
a Y A & Al @
n1yiAsIenlastaswesdaduiiunfny wuln SnvaesliuuaIAuaL

¥ '
' =1 (Y

fluidnafinnsnszgndegtommauiy esnnduiufigudnaraasvsivondes Taun
AUgNa1INIIAKaEIIAlYENTIN waraasainauluuTnug Ay grulinau-Lnduin
Mg iuamsdiinauiaglsust Tuunuguelen g1unesias-lonss wazduilegende
nkdugvesnguerAsaouladitdey Tugunseluws §1ugauan wazuaun dsuanslunm
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- A a Y =
AN 4-5 A2 Lﬂiwﬂﬂiﬂﬁﬁﬂam@umm

4.3 Myinsendeyadaduiiunisiiunig

nMlesinguiladesunafunis Ussneusgnsiesgdduusiiiedediu
MTNURUSUN TALANYLES ilafiansanadTusUeIdnvAIL NEANLAY SANLIAN
yudsasiuiiAnw laedsoazBondsl

4.3.1 aNWULNNNIEAMNYDINUY (road geometric characteristics)

N193LATIEMAMUTATUANBULNILATNVBIOUY IINNITANYINUIOUY

ayAndunuummasruiudonsonsiunszrinsngammamues Sminagmsusnig
waznanziueen lagisuAnwianuinaouunsssy 1 iuaaisaluinasiy uenie
Uszaed Wgouunaudn uazidndouuariin duuenalan gruvewmde-tande danuauy
Wz 4 wennsrlous Bughusouyy - Yuadd - 9auay uasAuaauenuisn duandly

ﬂ"lWﬁl 4-6
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AN 4-6 52UUTASINEN UL UAUA AN 1A ULUAAUN DU

4.3.2 NMILAUADTENINNUN (node and path connectivity)
N3LURUFBLAENSUNTITENINNUNAURULFUN O UUAYLIN-UUY WU
HUNUSNAUINaNLATYINIELAEIN INEETR alan nawde wanily lsedunisiveusiowas

N1SBeNITRUNINEe ddluiunusnagunselous Yl anuguwazuaun awisyau

NSFBNABLAENNISNINSIAUNISUILNANY AauanslunIng 4-7
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a a i & A P
AN 4-7 ANTEDUADITEUIWNUNATULLUILAUN O UU

4.4 MTIATIZALATIVIBLEBY (Urban network analysis)

Azt uUN15INANIT LT UVDINITLT N 9AE A URUNLUULT IR U VLT ATII g O UULAE
= a = % 1 1 d‘
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91AN5 WALNNSNTLINYVDIDIAT UUSUNVDIENINEILINADULIID

4.4.1 MAAATANIWBNAYRIIAsIuSATilaesoU (reach index)
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a = & A a I a gy Y
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shwdegdnwal
rcieion 500 WAy (grict
il oo sawgeent
Tvedwdes
Reach
000000 - 13217602

13.217609 - 38025512

38.025513 - 84587089

84587090 - 1T1.97TTR2

1TLITTTES - 336000000 L —

PN a | a R a
HINN 4-8 ﬂ']ﬁ'll,ﬂi']gﬁiﬂiﬁslnﬁ]l,llaﬂ reach index m’]ﬂJLLu’]W’NﬂUU?jﬂQJ'JW-‘U’NUW

4.4.2 mnngiduiniadoulesssvinediud (betweenness index)

wdunisuendasziuanudugudnansvenguennisuazngueinnsd ue
Tnsseunuidnaiuisiuelan - qsqﬁmﬁ?u Uinafilsziuamnuidugudnansgs fe Juauu
olanuus’ druluguBaay vinauidssfuamnudugudnarigeiian Ae vsnasunasuay
wau uaruinafidugudnaissesannie vsnasuauuauundsaulndivaiuauiid uas
Uinamonedurindaiugaiavesaunsigiiuasauumauin wazguneamae - onifeiiy
vinaifiszduanudugudnarsgeiign Aeuinalaesevanidsaludia 8BTS ldun annil
salwilmiounsy aniiesmae uazanfienis uazunaidugudnanssesasn Aeuina

sovandsalninlut95AT 500 WA AILEASIUAINT 4-9
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Fcitian 500 wet (grdh)

:
bz asqrace

000000 - 14.206181

14206182 - 100053621

100.053622 - 618826401
618.826602 - 375172990

—
3753752991 - 22098000000 [ —

AN 4-9 NMTIASIEALATIEEIDY betweenness index mmm’mwmuuq“qﬁwmqm

4.4.3 MyaTzvineiaudnaisduniems (straightness index)

1< a ¢ v M ! a [
A UN1TIAIIELAUN1IR TN VR BUAI8NITAUNS (nodes) TUd
U3nadurienguenasitnaian 1a1ninvzidugafeganisiiunisunnian sl funindu

=

ARINANINTIAR FD USLIUTUARDILAULAULALAUUTIYAT INALALITUIARRYDINUNTIVATS
a a a s Y = v a & a v = N al
wazauUINELIn USnaaudnsAduniaian usnusaillneseuaniisaluihdd

1@ 500 wnskonn anndsalWiinseunay aodsalidmesnas wazantonile USSy

=< a

auwelAnuumsvaaiuigwelan usnaiuiiiaininduyafmeanisiiuniuazeyindyn

Y

el' i a 41 a d a Y a ¢ Y
WAYUNNENITIAUNIE (nodes) TONIULENVYDINTITLAUNNUINNER ‘UiL']ﬂﬂ,ﬂaLﬂEJQﬁUEJﬂqiﬂq

9 U

v =

g vihaiufinaiadndugadganisiunaazeylndaadsuaienisiiuni

(nodes) %30M1LENYBINITAUNIUIUNANNTZABAIBETINUT UTaNUATIRIAI1Tuge
Aeganisiaumanazeglndgauisunen1siiunie (nodes) I8NIULENTBINTITAUNILUT

U4 aglnalAssivanudng aandusivnis wavlsanenuia dawandlunini 4-10
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afvwigdnwal
fuitdor 500 ww (gricy
wibudwizen unsganst
Tmeswsilos
Straightness
000000 - 19.9358%4
19935895 - 23.384671
23386672 - 43322564

43322565 - 158.49656¢

158.49€567 - 823881870

e —

a a 1 & f . 2
AN 4-10 MTIATITALATIU LB straightness index ANHUUINNOUUFYNIN-UNU

4.4.4 mywnsgvinviaudnansieglnanan (closeness index)

Junsinanulndifesiu vesermsuiangueimsluiuifiaunsaiuni

1 el

Tnowild madumalaeviiiduiignazinsideudentelusnniigamelussosmaiiduiign
w1 dumsiiduiigausslinsdoudesnniiaaio

Uinawesayain 18 uavgyuin 20 Mnsidfsiugeunazyossineg USnaSuIuUaYLIY
Faduissnguernandn 4 iy fdnsugnmanenduresenistuseislinuiuiumn

wazUInanTtINlswsuagantuan n3unny INanuTuAaoLauLay Wagnaue1ansnd

eulndlAssiudiunansianunsaiunidagwinlaun usaduouwing daansduning 4-11
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oduredyinwal
Fhaildon 500 s (grid)

.
wbvbssen arganse

Closeness
000000 - 00009S
00009 - 001710

001711 - 029162

029163 - 493870

—
A9SET1 - 8430270 L oo

AWM 4-11 MTIATITATIVIEBY closeness index AUUUINIOUUFYNIN-UIIU

4.4.5 MTAATILVUUUTIADIUBINITAWA (gravity index)
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a o
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Wvredefinvel
Frion 500 wmt (grc)
S as

Imvevmdos

Gravty

000000 - 17.633995

17633996 - 23902038

23902039 - 41.536033 o 1/
41536034 - 91146060 -

91.146061 - 230.714818 —

A 4-12 MIleTeilasieiied gravity index AMAILUINNAULEYAN-UNL

INMSANBINUTT dnuaiznistiusslevififulnesevasiidninasgrsunsenis
AoliAamsiiume Snnslivselovdiinussssanfugeniinvaznsiunsiiunnea
fuduifleswnanAanssusing 1 Fefuunsdnedneaznsldusdleviiinuidasivsandiu
Smiinnsliusnisvesssuusaliin wulunsgInvesssuslunsiiunwIgiantssuy
yuARnaTuIzkandsiuoanlUTueg AU SAuNY Fuandlunadl 4-0 dwsy
nsunveIlduINIslaensRwRElissesn1eUsennn 0.6-1.0 Alawnsananiil’e
(Institute of Traffic Engineers 1976) WagaINNANITANSILNULN UNTEUVBUA I8 TUlY
nyawne lasnsiaueuuzindaiinsliuinisvesssuurudianssuzaslissezrnananiil
Uszanas 500 wins daduszeymefidunlduimsamnsafiusindsaandldazmnuaz
annsafialdda 1 Alawns Juogiussddsznounig q luusiagiiuil” (The Office of
Commission for the Management of Road Traffic (OCMT) 1994) 1% AN@LAINEUY
gasmsiiusi Usinaeudiusi Wudy Snuasuiiuandiduinssesdssninaniingg

agluyae 1 Alawns dwsulasanissalaiivudanarunsamnumuasisseeniasening

!¢ Institute of Traffic Engineers, Transportation and Traffic Engineering Handbook, 3rd Ed. ( New Jersey: Prentice-Hall, 1976 ), pp. 230.
" The Office of Commission for the Management of Road Traffic ( OCMT ), Mass Rapid Transit Systems Master Plan”, volume Il Final
Report ( Bangkok: 1994 ), pp. 4-23.
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salAEETUIETNN 3.2-6.4 6.4-9.7
FOUANT 4.8-6.4 6.4-9.7
sosuddIuyAAa (Foavanitl) 6.4-9.7 9.7-16.0

i Transportation and Traffic Engineering Handbook
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