2.1

«

(Traffic Volume)

«

(Traffic Composition)
(Mode of Travel) ‘

»

(Traffic Pattern)



(Past Trend Method)
(Transportation Model Method)
2.2

(Past Trend Method)

(Growth Rate)

3

2.2.1  Autoregression Model

(ADT)
ADT 1 t
t-1

Yt = Bo+BtYtl +£

Yt o= ATt

Yt = AT t-l

BOBI =

t = (Random Error Term)
t-1

t .

First Order Autoregression Model



Simple Linear Regression 2.1

Autoregression Modei
1000 | _
m Observed
;:del

1 m-
> * AN W= BD+ BIYM
> U

T (VLYY
I /
1000-
0 0 20 30 40 S0 50
T (M
2.1 Autoregression Model

o= (Yt- Yti) * 100 %
Y

I =
2.2.2 Linear Growth Modl
AT |
Simple Linear Regression

Yt = Bo+8Bit +£

=

Bo.Bj

n ogoon
—
N—



Rt 1 (4 Y

2.2
a Linear Growth Modei
jl
7 10eenved
3(ID|— 1 IModel |
2500-
> N [ 1\
£ R S N o8 O
]m)]' ry? j“(“t) {
— \ |
50
55 B X 58 / 59 RN A R
2.2 Linear Growth Model

(VE - Yti) * 100 %
YL

r

2.2.3 Exponential Growth Model
Exponential
Yt = ARAIE/

Yt ATt
Ao Al

t!

—
I
—_
-



10

'Rt (t, Yt) I
2.3
nential Growth Mock!
et 5
! | Observed i
5000+—— - L |
i i ;Model
4]_"\00— e ————— — — e ————
g - Yt = AOsxp(A1 u. —\g
,3007 L ‘!— = | Q¥
20525 2526 2527 2528 2520 2530 2531 2532
2.3 Exponential Growth Model
AN A (Least
Square) Simple Linear Regression
(1+1) = ¢eA
100

r . (eM - 1) * 100 %
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1
)
) (Base Year)
2.3
(Transportation Model)
(Alternative)
(Calibration)
2
2.3.1 (Simple Gravity Model)

(Gravity Model)
F
I/tn t
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1
Tij = k(Pi-Pj)
dijn
Tij = I j
Pi,P] = I
dj = Impedance
(Travel Time) (Travel
Cost)
k, =
I
(Gravity  Model)
(Population) (Income) (Vehicle

Registration) I
Impedance
(Travel Time)
(Travel Cost)

(Traffic Assignment)
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2.3.2 (Urban Transportation
Model)

(Sequencial Models)

4
(Trip Generation Model)
(Trip Distribution Model) (Modal Split
Model) (Traffic Assignment Model)
2.3.2.1 (Trip  Generation
Model)
(Land Use)
(Trip Ends)
2
. Aggregate Analysis
(Regression Analysis)
1,
Method) I

(Growth Factor)
!

(Growth  Fi
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2. (Area  Wide
Forecasting Method) I

T(F) = {AO + AIXI(F) + ADXQ(F) + ADG(F)+.. Ana(F) }T(P)

T(F) =
T(P) -
XU(F)..Xn(F) =
A... An =
Disaggregate Analysis
(Zone)
Disaggregate Analysis Cross Classification

(Trips)
(Land Use and
Socio-Economic)



2.3.2.2
Model)
«
1,
2,
3.
2.3.2.3
3
1,
Generation of Transit Trips)
2.
3

Modal Split Models)

2.3.2.4
Model)

15

(Trip Distribution
(Trip Distribution) ,

3
(Growth Factor Model)
(Gravity Model)
(Intervening Opportunity Model)

(Modal Split Model)

«

(Direct

(Trip End Modal Split Models)
(Trip  Interchange

(Traffic Assignment

017201



4
1, (Travel Time)
2. (Travel Cost)
3. (Comfort)
4,
(Level of Service, Volume/Capacity)

(Travel Cost)

4
All or Nothing Assignment Technique

(Minimum Path)

Capacity Restrained Assignment Technique
Link
Unstable Flow
I

Link Link

16



. FHAA (Federal Highway Administration)
Link

T =To[1+015 (VIC)4]

Link

(Free Flow Travel Time)
(Assign Volume)

(Capacity)

‘ 1 | | 1 I
115 —‘*\ Relative Speed vs. Vamyfnmnx Capacity Ratio

From Equation:

™ i "> BT B
\ oz .1 et Yooy

i
._5_:
& \
y
i

Dy

\\

1.5 2,0 2.5 3.0
Volumy"PnctiOLI Capacity

0 0.5 1.0 .5 4.0 4.5

2.4

Multiroute Probabilitic Assignment Technique
I I
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(Probability)

Equilibrium Assignment Technique
Wardrop 2 (Travel
Cost) Wardrop
2

1. The trip time on all the routes actually used are
equal and less than those which would be experienced by a single
vehicle on any unused route.

2. The average journey times of all motorists is a
minimum  which implies that the aggregate vehicle hours spent in
travelling is a minimum,

1

Equilibrium Assignment

« Capacity Restrained Assignment
!

2.4

1. Studies of National and Provincial Road Network in
Thailand (SRNT) . . 2522

2. Feasibility study and Detailed Engineering Design for
Provincial Road Improvement (PRI) . . 2523
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3. %
.. 2525
4, Highway Sector Project (HSP) . . 2526
5. Second Provincial Roads Project (SPRP) . . 2527

«
Road Development study in the Northern Region

.. 252
Road Development study in the Northeastern Region
.. 2526
Road Development study in the Central Region
.. 2532
Road Development study in the Southern Region
.. 2533
(Type of Traffic) , (Type of Vehicles)
2.4.1 (Type of Traffic)
%
4 2
2.4.1.1 (Normal Traffic)
I I
2.4.1.2 (Induced

Traffic)
I



2413

2.4.1.4
Traffic)

Traffic) (1
I

2.4.2 (Type of Vehicles)
, 1

(Road User Cost)
1, 2 (Motorcycle,M/C)

2. (Passenger Car, PIC)

20

(Diverted Traffic)

{

(Development

(Special



4 (Light BUS,L/B)
10-15
5. (Medium BUS, MB)
(Heavy BUS, H/B)
40
T ‘ (Light Truck, LIT)
() 1
8. ° (Medium Truck, M)
9. 1 (Heavy Truck, HIT)
13
(AADT)
!
(Passenger Car, PIC) 1 ‘
« (Heavy BUS, H/B)
2.4.3
| (Traffic Growth Rate)
I
(Elasticity)

E = (ATM)(alll

E = (Elasticity)

40

21

10



AT

Al

Growth = E* Al * 100 %
I
15-1.8
1.5-1.8
(AADT)
. 2508 Time Series Data
(Model)
Exponential
(AADT)
Y = (1 +R)x
- (AADT)
= exp[( Inyi - InXi) - 1]
= ( )
- (ARDT)

= X X

22
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, (Prefeasibility study)

2.4.4 Studies of National and Provincial Road Network in
Thailand (SRNT) . . 2522

2522 Loius
Berger International, INC. Asian Engineering Consultant
Corp.1Ltd. <
« 5( .. 2525 - 2529)
3 1
. (Prefeasibility study) %
2
(Feasibility study) 3

(Detailed Engineering Design)
I

(Dependent Variable)
(GDP per
Capita) (Independent Variable)
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2
.. 2921 .. 2530 2 .. 2530
.. 2544 2

1, (Passenger Traffic)
(Motorcycle)
(Passenger Car, Taxi)
(Pick Up)
(Heavy Bus)
2. (Freight Traffic) 2

(Pick Up)
(Medium Truck, Heavy Truck)

(AADT)

CTEY) = CTPY) + {i(PASS) - A(PASS)} *CT(PY)

LBFY) = LB(PY) + (i(PASS) - A(PASS)} *LB(PY)

HBEY) = HBPY) + {i(PASS) * HB(PY)} * {A(PASS)* CT(PY)
+ LBPY) * 0.14)

cr

i R ¢
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(FY)
i(PASS)
APASS)

HT(FY) HT(PY) + {i(FR) - A(FR)} * HT(PY)
LT(FY) LT(PY) + i(FR) * LT(PY) + (A(FR) * HT(PY)

LT

(PY)
(FY)
i(FR)
AFR)

(AADT)

= 102.79 + 10.864 1 1
AADT at Base Year

6

2.4.5 Feasibility study and Detailed Engineering Design for
Provincial Road Improvement (PRI) . . 2523

.. 523 Renardet
s. A SAUTI Loius Berger International, Inc. Asian
Engineering Consultants Corp.,Ltd.
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(Feasibility
Study and Detailed Engineering Design of Provincial Road
Improvement, PRI) )

(Normal Traffic)
(Generated Traffic)
(Development Traffic)
(Diverted  Traffic)

1 2
1 5
(Motorcycle)
(Passenger Car, Taxi)
(Light Bus)

(Heavy Bus)
(Light Truck)

(Medium Truck)
(Heavy Truck)

3
(Population) (Per Capita Income)
(Transport Price)
(Elasticity) [



2534-2539

(GPP)
4 .. 2524-2529 . . 2529-2534
.. 2539-2548 20
5 , 1 8
i
1
Tijkl = Pikl + SIjkl-Uikl + ©JKI'tk
rM = | j
k 1
Pkl - =
i k 1
e, = (Income Elasticity)
K=
i k 1
ek = (Price Elasticity)
tk = k

Tijlel = aikl - bjkl

27



2.
(Normal Traffic)
3.

4,
Traffic)

5.
(Diverted Traffic)

2.4

.. 2522

.. 2525

«

28

(Induced

(Development Traffic)



< o — v —

(AADT)

(Normal Traffic)
(Diverted Traffic)

(Induced Traffic)
«  (Development Traffic)

3

24561

(Through Traffic)

(Regression Analysis)

T = aP" +blx +cG +dV2

29



30

abcd = )
Xy, = J
*t
T=p+tel ;e = 133
T=26 ;e =100
T=nptel e/'= 1.00
« (Prefeasibility
Study)
2.
(Trip Matrix)
AB = k (PA. PB)
Jdn
PAPB = A B
T = A B



All or Nothing Assignment

2.4, 2
2.4, 3
(Trip)
Di - D
T2-Ti
L.
(Provicial Finger Roads)

(Prefeasibility study)

2. »
Travel  Demand)

2.4, |

2.5

3l

(Travel Cost)

(Demand)

»

»

Tl
W

»

(Elasticity of



D] Tronsport demond curve

#

%

Cost

per trip
C
Cz2
(o}

o

2

2.5

AADT

Genesated
Traffic

J
N
Y Tl T? umber of trips

Normal trips SR~

Generoted trips

« «

Tratfic with improvomcnt

Traffic without inprovomom

Opening Year
i YEAR

« «

« (AADT)

32



(Through Traffic)

(Income)
= EPNI”
100dn
E =
P =
N =
| =
d =
m =
(Elasticity)
-0.40

W = ADW(V2VI)(0.15t, +0.4t) 1
V2 100

.3

33

-0.15



2.4. 4

» »

34

ASHO
(AASHO Diversion Curve)

P = 100

1.4 [T\

&
P =
T =
T =

Diversion Curve 2.7
2.4.7  Highway Sector Project (HSP) . . 2526 Second
Proviciai Roads Project (SPRP) . . 2527
Highway Sector Project (HSP) Second

Proviciai Roads Project (SPRP)

»

&
» Highway Sector Project (HSP)
.. 2526

(Asian Development Bank, ADB) »
Project

«

Highway Sector
» » Loius Berger



90

80 +
PERCENT
TRAFFIC
DIVERTED
TO NEW ROAD.
70 o
60 -
S0 4
P %

40 -

30

20 +

o T T T T T T

20 1.75 150 125 1.00 ors 0.50 0.25 0

T

2.1



International Inc.
1.

2.

(Normal Traffic)

. .2524-2528 . .2528-2533
" 15

Renardet S.A.-SAUTI
2

. .2533-2542

36



2524

2.1

37

Highway Sector Project

100.0
107.

126.8
136.9
1501
162.8
171.6

100.0
1200
1345
144.4
1557
161.6
149.0

. Highway Sector Project

(Annual Growth Rate Factor)

Growth Rate in %

SNT .. 2522

2.1

1 PRI SN
100.0 100.0 100.0
1089 1124 108.9
114.6 1184 117.7
1186 1224 1254
1232 118.7 n.a.
1158 116.0 n.a.
1215 117.9 n.a.

. 256

0.5{(1+ P ){1+ Ga+ (I+ » )1+ g )8}
100 100 100100

100(Annual Factor - 1)
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P =
g =
(GPP per Capita)
a = 2.2
2.2
Highway Sector Project
()

. .2524-2528 . 2528-2533 . .2533-2542

1.3 17 2.0
1.2 1.2 1.2
0.8 0.8 0.8
0.5 0.5 0.5
1 9.0, 5.0
3.0
2.4.8
«
[
(Japan International Cooperation AgencyJICA) «
3
1
1 Road Development study in the Northern Region

.. 2524

«
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«
|

(Feasibility study)

2. Road Development study in the Northeastern Region
.. 2526

«

| «

(Prefeasibility study)

17

3. Road Development study in the Central Region
2532

« «

(Feasibility study)
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4, Road Development study in the Southern Region
. 2533

JICA
2 Road
Development study in the Northern Region ( . . 2524)
Road Development study in the Northeastern Region ( . . 2526)

Road
Development study in the Central Region ( . . 2532)
«
(Eastern Seaboard Development Program) )
Road
Development  study in the Northern Region Road

Development study in the Northeastern Region
Road Development study in the Northeastern
Region ( . . 2526)

2.4.8.1 Road Developn
Study in the Northeastern Region
2
1. Growth Rate Method
2. Assignment Method

{
Growth Rate Method

(Normal Traffic) (Diverted
Traffic) (Induced Traffic)
Assignment Method
I



Growth Rate Method

(ADT)

(Average Occupancy) )
(Average Load)

(GRP)
(Elasticity of Transportation demand)

(Traffic Composition)
Growth Rate Method

2.8

Assignment Method

Growth Rate Method I 2.9

41



Mome Interview Survey

e e e D e N o P B e B S B o B e et S o

2.8

Future
Traffic
Cowposition

Occupancy
Rate

| Populetion Growth Rate
Rosduide Interview
Survey l
I Tuture GRp
Yeaflic Counts Tratfic Volum: I Oeveloped
Surve by
e Vehicle Type I Rate % eV
2
T —— ——— e e f 1982 ' g 1o
Manual Count ‘
Passenger Movesent Tuture Passenger Total Pes:
Avtomatic Cownt e on  Proposed Route (Normal .mn-::""
in Base Year Tratfic)
L4 '
we
e I
T |
Traffic Counts ar Induced
by T raffic Mat |
(159 of Norma
o] v Tratfic) I
| = \
I Correlation
model for
I Expected Mon=Agrl.
Won-Aqricultural Comodl ey
l Frelght Movement
| Iy | e, R e |
] |
' 1% : Total Freignt
i Aqriceltursl ' Movement
| 'lo:\'z::n‘::l- Agricultural Freioht Expected
I In the Ares of on 2 Tuture Aqriculturel '
l a1 moute In Base Year Freight “ovement

Growth Rate Method

Th

Puture Passenger
Tratty vehicle

Type

Tuture Freight
Traffie by Vehicle

Future Motorcycle
Traffic




Roadside Interview Survey
(0/D Survey)

Road Network
(incl. committed

Road Links)

Passenger
o/0
Mode)
Travelling Time
by O/D Palr ™ 1 J00T
==
9
Mo t E:
Traffic Passenger O/D nger Movemen xpe e
on ¥ Route « Freight L—-—. Veh
zoning Volume Ag | Traffic by Vehicle
(Normal, Induced) in Base Year Moverent 1 Type
|
|
Population in |
Traffic Zone |
Overlap on :
“Crowth Rate ]
| Method" I
| |
| 1
|
I 1987
l Future Preight
Tutal Frelght
=y b—»{  Traffic by venicie
Movement 1
|
’ |
! I
b e
Motorcycle
Mode ]

Future Motorcycle
Traffic

2.9 Assignment Method
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{ 4

1 (Normal Traffic)
2. (Diverted Traffic)
3. (Induced Traffic)
4, (Development Traffic)
10
{ 2 {
(MC)
(PIC)
(PIP)
(L/B)
(HIB)
(H/B)
(PIT)
4 (4IT)
(6/T)
4 (10/T)
{
2 | (Passenger Movement)
(Freight Movement) Growth Rate Method Assignment
Method {

{
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Growth Rate Method

(Average Occupancy)
(Average Load)

AT =
0.95
2.3
Assignment Method
1, (Zoning)
(Zone Centroid)
2. (Road Link) (Existing
Road Network) (Proposed Road Network)
(Link) Link

Link Node



2.3

10

vj = k@ Q)

Vi

3.0

3.8
145
20.
38.7

(9

(1)

0.60
0.74
2.17
8.01
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roYe!
L

ahk =
ab Kk
(Least Square Method)
(D Pair)
2.4
«

2.4

a b k

0.470 1194 1679 0.96

(Normal Traffic) (Diverted

(Induced Traffic)

Traffic)
(Development Traffic)

«



Normal ViiN = k(Qi.Qj)a
Divert P

Induced VJ(I> = kQi,Q))B
U k(a.QJ)
Development ViiDJ =k(Qi.Qj)B
L
'k(Q’QJ)a
tub
Vil = _
J
Vi) - _
| J
ViD) = _
| J
Q - |
Q- i |
t - | J
g )
q - J |
tj = | J
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All or Nothing Assignment

Exponential

Z = aVib

o < N
(e

2.5

2.5

a b
0.00576 1.288 0.98



«

Fti
FN

FAA

Fra

Gt

Fil =

Fni

50

Fm (Faa/Fna)

«

(Elasticity)

G = GcEc + G.Ei + GpEp

«



Ec = (Elasticity)
BEx =
Ep =
2,
I
Exponential
«
(ADT) |
MC = [3.817 - 0.490 log ADI + 0.167(L/B + MB)/ADTJ*ADT
MC = (1)
AT = (1)
LB = (1)
MB = (/1)
(ARDT)
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(Traffic Composition)

2.4.8.2 Road
Development study in the Central Region . . 2532

(Urban Transportation Modelling) ,
(Gravity Model)
2

(Trip Matrix)
(Traffic Assignment)
2.10

2536
2543 .. 2591 6



Present Vehicle
Registration

Present Population
& Production

| S |

Present Road
Network

0D & Tratfic
Count Survey

Existing Traffic
Count Survey

Future Economic
Indicators

Plans

Deveiopment

Vehicle Registration Model—}._.

Prediction of Vehicle
Registration by Mode!

\

Vehicle Registration

Future Road
Network
with Project )
without Project,

Y

Gravity Mogel

Prediction of Future
OD by Gravity Model

Tratfic Assignment

"4

X

Check

—— ——— —— ———— —— — — —

e ———————————— —

. Modification of Gravity Mode!

Expression of Gravity Model
Tij - (a@iCi- GICI)“
Pij¢

2.10

YES

NO

(o]o}

Normal Traffic

(o]o]

Induced Traffic

A

Future OD Table

A

Tratfic Assignment

\

A

Vehicle Composition

Ajustment

Factor

Future Tratic Volume

Road Development study

in the Central Region

53
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26 194 19
213
2

1, , (Existing Road Network) ,

!

2. (Base Road Network) ,

(GPP)
.. 2524 .. 2528
!
(Simple

Gravity Model)



Tu = 0°CiCj0n

Tij
cl, Cj
D.J
A ,P

Fratar

(Diverted Traffic)

«

55
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2.11
L]
!
& 0 n; B, Tr
Pi = J- fi(Xi) f fAX2dX2X]
p2=1 - Pi
PL = 1
p2 = 2
1 = 1
2 = 2
2.11
(Distribution Function)
2.12
0.75u b 1.25@®

Distribution Function
= Average Expected Travel Time

2.12 (Distribution Function)
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