Awuraualy

NSNARIULLINADIATHAITVWEIAINIDNIIAA R LIULULAD LIRS 4 2ADW LNBAIA
m‘mﬁﬂ%mmgﬁﬂﬂmiﬁ‘l?’f‘mw%damﬁ"rsmz‘luum% g1ae
Developing a Transportation Model based on 4-Steps Sequential Decision Method for

Passenger Demand Forecasting of Public Transportation in a University

e IWdIunt’, 2%z 33aswawn?, USen Roeius®, dgws wifiadsassd’
Jessada Pochan', Wachira Wichitphongsa®, Preda Pichayapan®, Nattaporn Nawakitrangsan®
Received : 17 April 2018 ; Accepted : 17 July 2018

uUnAnga

[
v AAw

M99 wmmqﬂs:mﬁlﬁaﬁ%aua%‘ﬁmiﬁwm wuuraasarunsanaslunsananmaidiunmgle N3N T I0UUS
smImzuasdnneiannmianasfiasionudadluluamineds aunanmidadulauuudaiiios 4 Tuaou Tag
SEdnAnmudeanidu 4 duaan ldud 1) MsdnswgAnssumadiunma 2) mivawnutdasimsdasulauuude
los 4 Tuaau 3) mISudiounuLdaas uss 4) mydszgndltuuuiines I@Umﬁﬁmﬁ"l,é'fﬂszqﬂ@ﬂ%uum‘i’maoﬁa
NANAUARAINERENTAYAUSFIATIN lANanIIANEN Wi a:a‘i;ﬁﬂsJmsﬁlﬁu’%mimwmmmim:ﬂszmm 2,143
\fiEaw/An (9.41% Basmatawmeranaaluuminenas) assans amwmssmasmeluaminendofinswasuudss
Tluwnmsfiadu Tagszaumsiusns (LoS) Tumwaannauuaznansiisnauasaminzagluszau LOS B uaz LOS
A aNAGL

o

Ad1a: PusiamIme Aonidadulanuudaiiias 4 Tuaen szaumIMLINg

Abstract

This research proposes an approach to developing the transportation model for passenger demand forecasting of
public transportation in a university according to the 4-steps sequential decision principles. The method is divided into
four steps: 1) studying travel behavior, 2) developing the 4-steps sequential model, 3) calibrating the model, and
4) applying the model. This research applied this approach to Pibulsongkram Rajabhat University. The result of the
study shows that approximately 2,143 passenger trips using the public transportation per day (9.41% of total trips in
university), which result in the improvement of traffic conditions in the University. The level of service (LOS) before

and after the public transport is LOS B and LOS A respectively.

Keywords: Public Transport, 4-Steps Sequential Decision Method, Level of Service
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Figure 1

Transportation in University
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Level of Service (Year 2560)
LOS A LOS D
BN osg B 0SE-F

LOS C

Period = 07:00 1. §14 19:00 u. (12 %Ta19)

Figure 4 Traffic Condition in Pibulsongkram Rajabhat University

2) WANIINHWILULINADY

Warnadrsralunesuwusnwawnaz sy
Wouuuusiaes Ieuundaasaoil

1. WANINAWILLLINE8INITAANITLABNI
(Trip Generation Model) W31 Y3unasnstAamsLaunig
LLa:ﬂ’%mmmsﬁu@@ﬂﬁilﬁumdﬁu’mmmawﬁuﬁﬂaua:‘ﬁu
agiudIunmnssesTugldiu (fia3un) §98a10
fuiusrasdiuds (R?) aglunmaid lasdidn 0.8931 uaz
0.7826 @NEIGU FIUWHANITATIVFOUAFNUT=RNT L
wiiugud (T-Test) wudn lwnauat laafidn 9.5812 uas
6.4568 AUETL S9TA LA 1.96 ATI9ANNLTaNY
(Level of Confident) ‘?'i 95 % lABHANINAUILLLINAEY
waadly Table 1

Table 1 Trip Generation Model

Model Equation R’ T-Statistic
Trip Production P‘ =0.1965 XI +265.7311 0.8931 9.5812
Trip Attraction A‘ = 0.3468 XI + 228.4750 0.7826 6.4568

By = Total trip production of zone i, (PCU/Day)

P
A‘ = Total trip attraction of zone i, (PCU/Day)
X‘ = Total student seat of zone i, (Seats)

T-Statistic = Coefficient of 95 % Confidence, 2-tails > | to 025| (1.96)

Remark: PCU = Passenger Car Unit

2. WANMITRAWILUUII80INNTATLINEMITLEY
1174 (Trip Distribution Model) WU91 WUUF1889LUU Dou-
bly Constrained Gravity Model filftasnsmnuSunmms
Wumaszninaglon uas Harfuanldaslumaauns

e IsNuitas (Exploit Form of Impedance Function) 7
leanmsdSuifisu (Calibrate) Aung@nssumadunialu
Yilagiu A3dunusunisasuaadlu Table 2

Table 2 Trip Distribution Model

Model Equation

Trip Distribution T = al.Bj.pl.Al.F )

Load Impedance Function Flc)= cﬁ”'”“oz'exp (-0.1513-c)
By TIJ = Total trip from zone i to zone j, (PCU/Day)
P‘ = Total trip production of zone i, (PCU/Day)
A‘ = Total trip attraction of zone i, (PCU/Day)
F (cu) = Load impedance function between zone i and zone j
O(,i, [3] = Balancing factor of row i and column j
c = Travel cost between zone i and zone j, (Baht)

3. WamIWawuuuiIaaInsiRengUuuuns
L@uN14 (Mode Choice Model) WU LuLF1aed MAen
Likelihood Ratio Index (p?) ffige fiszéiu 0.3065 uas
fanTnadunanganssumadumelailuesned deuaas
1 Table 3
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Table 3 Mode Choice Model

Model Equation
Mode Choice eUm
F()= o
. e "
J€Cm

Utility function for walk UW =-0.0007 TW

Utility function for bike UB =0.8903 - 0.0097 TB

Utility function for motorcycle UM =4.0222 - 0.0650 TM - 0.0342 CM
Utility function for car U, =22768-0.1145T -0.0413 C_

Utility function for public UP =1.5770 - 0.0224 TF -1.5770 CP

transport
By Pn(i) = Probability for traveller n by mode i
Uin = Utility function of alternative i for traveller n
Cm = Number of alternative
j = Alternative j (ex. walk, bike, car, etc.)
T = Travel time of alternative (Min)
C = Travel cost of alternative (Baht)

4. WAMINAWILLUIIRBINIUANUAINI AU
(Trip Assignment Model) W31 LULINR8Y 92UAILILTI
ATITUHIATIETZULANMIANGI g deATnTuanuas
LWUY User Equilibrium la UﬁEﬂLLuuaumié’d uaal Table 4

Table 4 Trip Assignment Model

Model Equation

v,
Miny, [C,(o)do

acA ()
,EZ,J’U =gV, el,J
J

Trip Assignment

f720.Y,€R; jjel,]

By Ca = Travel cost on link a
A = Setofa
1‘”r = Volume between zone i and zone j on route r
q. = Trip between zone i and zone j

3) wan1suszand lFuuusIaes

Lfiaﬁ']Lmuaﬁwaaaﬁ"lﬁmﬂizqﬂ@ﬂ%ﬁuamumiti
AilasemInausz U REIT s I luuninends
ITAYAYARIATIN LT §NINN1393193018lu
wnAngndoimaasuwudadldands Taswamenisal
ﬂ%mmg‘%ﬂmiﬁlisnmuaammimz LRZHAAIANITOL
RNIWNTITIVTVBIARULAL VI TEU UV I T T 1M
nsliilassnsuaziilassnmsuaasluTable 5 uas Figure

5 19 Figure 7 @NAGL

Table 5 Passenger Demand Forecasting of Public Trans-
portation and Traffic Condition in Pibulsongkram

Rajabhat University

Case
Traffic Unit Without With Comparison
Condition Project  Project
(W/0) (W)

Ridership (PT) Trip/Day - 2,143 Up 2,143
Others Trips Trip/Day 22,777 20,634 Down 2,143
Volume PCU/Day 14,325 12,977 Down 1,348
- Motorcycle PCU/Day 13,353 12,408 Down 945
- Car PCU/Day 972 569 Down 403
VKT PCU-Km./Day 17,432 15,792 Down 1,640
VHT PCU-Hr./Day 348 314 Down 34
Average Speed Km./Hr. 50.04 50.29 Up 0.25
LOS - LOS B LOS A Up 1 Level

Ua8Lne: PCU = Passenger Car Unit
VKT = Vehicle Kilometer of Travelled
VHT = Vehicle Hour of Travelled

LOS = Level of Service

5.64%. 119%
15.73%

EWwalk
M Bike

B Motorcycle
W Car

g

(a) Proportion of Travel Mode (Without Project)

Ewalk

M Bike

O Motorcycle
W car

@ Pulic Transport

(b) Proportion of Travel Mode (With Project)
Figure 5 Proportion of Mode Choice in Pibulsongkram

Rajabhat University
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Figure 7 Traffic Condition in Pibulsongkram Rajabhat University

in Pibulsongkram Rajabhat University
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(b) Traffic Condition of Road Network (W)

Public Flow Diagram (2560)
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(c) Traffic Condition of Public Transportation
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