{« }

5.1

5.2

(Trip Matrix)

4
3
(Passenger Car Trip Matrix)
(Bus Trip Matrix) (Truck Trip Matrix)
(Vehicle Trip per Hour)
(Trip Ends)

(Trip Generation) (Trip Attraction)
5.1
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5.1

PEAK-HOUR TRIP GENERATION AND ATTRACTION BY ZONES BASE 2531
| PASSENGRR ORR ; BS 1 TRIK ; TOA
ZNt 1 —

Y GN1 AP GN! ATj @G&N; ATi GNj AT ;
1; 134 i 177 ; 72! 840 ; 162 i 1708 i 378 i 3720 j
21 36 ; 3M5i 20! 320 382 ; 409 J 1018 i 1056 ;
3 & j 731 6i i ®wW! Ai 871 225;
4; FBi 1B j 2850 3RB9; 467 92 ; 1B i 245 i

; 7! 13®; 197 28 ; 26j 29 : 50j 7OLi
6 ! 5% 1 3B; Di i 64i 30; 160 ; a7 ;
70 120 ; 406 i Fi 22i 16i 5bi i Ui
8 i 241 D 9; Z; 481 &Ri 8; B;
9 i 18 j B! 9i 2 j 1 5 ! 58 i 112 i
10; 401§ 286 ; 219i 46 ; 6M4i 30§ 1240 72 ;
W1 716j 39i 471 2/Bj Ri 5660 2060 i 119 !
12; 463i 538i 260! 2640 510; 4630 1233 ; 1250 i
1B3; 107 137 j 67 j i 1% j 1R2i 30 j 39 ;
14 i 2Bi 2Bi 17 i 7! 100 i 1001 i 140 ; 140 i
131 425 i 66i 6! Bi 19i i 685 j 19 i
B! 23 1 i 14 ; 6; 22i 12 i 6j 28;
17 1 63 ; 87 i Vi 4 ! 66 j Bi W40 26 j
18 i ©; 6i 46i 3B1 288; 2731 4&4i 36 ;
19 i 10 i 13 13 13! 15 i PVj Vi 65 !
2 i A1 23 i %6 i 10 ; A4 ; VBj 124 i 66 i
2l j > ; D ; 1 i 17 i Vi 2! 66j 10 ;
21 451 5 ; j 2; 24i Hj 8Oi 11
23 i 20i 9! i 5 ; r; 53! 63 i 116 i
24 ; 40j 30; 17 i Bi Vi A % ; 8]
51 28] B j B! 20j B! 3P 80! %Hi
26 | Pj 24'!' i 3! 101i 108! 165! 169 i
27 i 2, > 17 i B! 5 4 1001; 8]
28 i 4i H1 VI Bi BiOXRi O 1MOj 1R
29 | Aj Bi 14 ; 2! 24i 21! ! 62]
30 i 2j I B! 231 Mij Pi 071 1A
31 13j 131 16]j 2! 5 ! 57 j o j al i
i 2 i 19 i 16 ; M H#i A ”i 67
Bj 2 V! Bi B 5% ; 5§ 108j 13!
#}j RRi Wi 9! 28j 5; 6j 10; 139 i
B AR B i 14 ; 15 i 52 i 5 08 i 11!
B! 40 41 14 B5i 5j 5 j 1U0; 12
¥ B/ 45 i 18 i B8i 24! 28 76 i a !
B/ 3 3B i 13 ; i e; 5j 108i 106 i
Vj 2i DI 15 “miji IB; Bj 77 i 7 i
071 7B j 7417 20 3Bi 57 ”ij 182 ; 18]
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5.3 t 1

«

(Trip Ends)
(Multiple Linear Regression)
Fratar
(Growth Factor Method)

h3.1 «

(Multiple Linear Regression)

(Dependent Variable, )

(Population) (Gross
Proviciai Product, GPP) (Vehicle Registration)

(Transportation and Communication Cost)
(Independent Variable, xi
4 3
(Passenger Car) (Bus) (Truck)



3

(Trip

(Correlation Coefficient)
Stepwise Regression
(GPP)

(Trip Attraction)

13

(Multiple Linear Regression)

5.2

5.2
h—
VREE1 G AP GNB ATB GNT AT RP G R TO

Generation)
Correlations

WM77m wm

NS
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1, ' (Coefficient  of  Multiple
Determination, R2)

(Dependent Variable) 1.0
2. (The Standard Error Estimate, Sy)
3. (The Partial Correlation Coefficient®)
4, F (F Test) X Y
(Degree of Freedom) 1 2
F
F = X! =
Y/n2
F (F Distribution)
(L 2 F F

Critical Region

5.3



5.3

Trip Generation Model

Type of Vehicle

Passenger Car

(YD)

Bus
(Yb)

Truck
(Yi)

1
Yo

Yt
X
X2
X3
X

X X2 X3 x<  CONSTANT R X X
-0.08430 0.01286 0 -0.09203 72.01118 0.8018 -0.09693 0.01417

-0.04964 000879 0 -0.06584 34.85382 0.8492 -0.04042 0.00709

-0.08317 001582 0 -0.11520 81.81521 " 0.7949 -0.07224 0.01469

(Passenger Car)
(Bus)
(Truck)
Population (1000 Persons)
Gross Proviciai Product (Millions Baht)
Vehicle Registration, Passenger Car and Pick Up Car (Vehicles)
Transportation and Commumication Cost (Millions Baht)

X3
0

0

0

Trip Attraction Mockl

X CONSTANT

-0.10690 79.66203

-0.04958 34.59456

-0.10489 78.88967

R
0.5866

0.7921

0.7635

)
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5.3.2 I

(Growth Factor Method)

Y
(Average
Growth Factor)
4
4
3.6
(Elasticity)
Elasticity
(Demand) (Supply) ,
(Demand)

(Supply)



1
Q = f(P)
Q = (Quantity Demancled)
P = (Variable)
f(p) = (Demand Function)
Elasticity P
« (Rate of Change of Quantity Demanded)
(Rate of Change of Variable)
Eo = dQdP
QP
Ep =  Elasticity P (Point p Elasticity of
Demanded)
Elasticity P
Derivative Elasticity P
P
(Demand Function) 5.1
Elasticity '
Elasticity
Elasticity ' Gerald Kraft . .1963

(Power Curve)
Kraft Demand Model

115
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Variddle, P

Price elasticity of demand of poimt ( P1, Qi) is

5.1
Q = f(p) =~pt
S, = ufl 1
I |
Kraft Demand Model 1
Elasticity

Bo= dQP = dEp (5:1)

QP dQ



Differentiate Q p

©Q = 0ls.Pe:
P

Q (5.2) 0

B = CAgPELP
(i<pp

(5.4) E lasticity

Elasticity 1 Demand Mokl
Elasticity Demand Model

(Trip End Elasticity)

Elasticity

Elasticity

117



E lasticity
5. 5.7
E lasticity
Growth Factor) Elasticity
Demand
G
Ej =  Elasticity

118

5.4, 5.5,
(Average
E lasticity
1

Ej

Demand GiEj
Gj =
ITGj Ej

Kij = Gpopi. Bpogik + Goppi 1Eoppjk + Goopui *Bpopuik + Gl E Togjk

Kij =
Gpop
Gpepo

Gaoa =

i
Elasticity
j k

Epopk =



5.4 E lasticity
!

0.6479
0.4203

0.1540

5.5 Elasticity

0.7351
0.7006

0.8658

“

Elasticity

P P& TaC

04722 04214 0.3632

02918 02191  0.1956

0.2057  0.0835  0.0913
Elasticity

P P& TC

0.4609 03620  0.3147
0.7902 03513  0.3216
09660  0.6644  0.6988
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D, E lasticity

b 0.7442
0.8467

0.7056

5.7 Elasticity

0.6464
0.4881

0.4249

Elasticity

P PG TaC

07143 05834  0.5437

07418  0.6270  0.5923

0.6636 05906  0.5648
Elasticity

P PG TQC

09160  0.6655  0.6806
07216 07011  0.8295
08786  0.7686  0.7709
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Eapk = Elasticity

| k
Foopuyk = Elasticity
j k
Eicck = Elasticity
] k
TF = Tp . K
T =
= ()
K =
5.8, 5.9, 510 511
pnlida ver<bid .. 2545
7, 8 9
512, 513 514
5.3.2.1 (Trip Distribution)

Fratar
(Growth Factor Method) "



Zone ; Growth Factor ( Per Year)
No. jPasssenger car; Bus 1 Iruck ;
Db 1249 1 6.93 i 3.27 ;
36 ; 11.71 ; 6.68 ; 2.89 ;
37 i 12.70 j 712 j 3.61
3 ; 11.92 ; 556 ; 3.08
39 ; 10.32 ; 5.66 j 262 ;
40 ! 9.75 ; 539 ; 244
41 ; 1081 i 595 1 2,77 ;
42 ; 9.60 j 525 ; 2.36 ;
43 ; 13.88 ; 7.73 ; 3.56 j
4 ; 11.01 ; 6.08 J 2.85 ;
45 Q.01 ; 498 ; 2.26 i
46 12.29 ; 6.87 1 348 ;
a7 14.00 ; 7.90 ; 3.98 j
48 i 8.63 ] 4.79 ; 2.29 ;
49 ; 11.68 ; 6.42 1 295 j
50 ; 827 1 444 1 181
51 ! 11.24 ; 6.15 j 281 j
AG 1114 j 6.17 i 2.88
“Foecene e LN W& BV YIRS )i e F

Zone Growth Factor ( Per Year)
No. Passsenger carl Bus I ruck
SEamm LR o Linn Fmn
1B 1052 i 171 ; 19.40
19 4 1213 ; 13.93 j 22.48
0 4 957 ; 11.00 ; 18.36
2a ) 7.89 ; 942 1 14.68
2 867 ; 1096 ; 16.68
B 8.13 ! 9.70 1 15.40
2 4 11.60 ; 1325 1 21.66
s 4 11.19 j 12,53 ; 20.84
% 1 5.83 i 6.93 1 10.58
/AN | 537 ; 6.92 ; 9.93
2 1 7.56 | 9.71 j 14.02
2 4 10.09 ; 10.40 j 19.18
0 4 6.37 ! 7.8 1 11.89
a 1264 ; 14.42 ; 24.37
2z | 832 1 9901 i 15.24
B 6.95 ; 7.60 ; 12.69
</} 14.07 ; 16.40 ; 27.78
AG 1 9.23 I 1075 ; 17.36
-F— F-----

U
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5

511

INNIBBAIBRRBIRBRRBE 7

5

Growth factor

13.82 ;
20.74 ;
21.78 i
22.67 ;
16.08 i
14.22 i
15.19 ;
12.29 i
1532 i
17.41 ;
23.03 ;
23.80 ;
17.64 ;
16.27 !
2534 i
2003 1
17.83 ;
13.12 |
11.05 !
857 ;
13.84 i
21.46 i
2043 ;
9.27 i

Gronth Factor

iPasssenger car;

| e e i o e e e e e el ol e —

>

16.10 i
17.63 ;
22.35 i
21.88 1
17.29 ;
24.37 i
1167 i
21.12 i
1854 ;
27.06 ;
17.49 i
8.63 ;
15.74 ;
19.10 !
1998 i

18.60 i

Per Year)
Bus i

14.85 i
2242 ;
2354 ;
24.45 i
17.33 1
1531 ;
16.42 i
13.30 ;
16.46 i
18.74 i
24.79 j
2556 1
19.07 i
1z54=)
27.20 J
21.62 !
19.13 ;
14.19 i
11.95 !
928 1
14.88 ;
23.06 i
21.90 ;
9.96 i

(* Per Year)

Bus ;

16.90 !
17.54

23.64 i
22,75 ;
18.60 i
24.94 i
1259 i
21.20 i
18.71 i
27.84 ;
18.49 ;
8.18 !
15.01 !
18.89 !
1956 i

18.99 !

ruck

13.57
20.60
21.54
22.53
16.10
14.27
15.25
12.34
15.28
17.38
22.91
23.65
17.64
16.06
25.17
19.96
17.70
13.24
10.99

8.52
13.77
21.33
20.39

9.18

16.55 -

'y

Truck

17.37
18.79
23.93
23.76
18.45
26.07
12.17
22.16
19.37
28.53
18.58

8.65
16.26
20.06
20.64

9.65
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(Origin Zone) (Destination Zong)"
(External
Trips) ' (Through Trips)
1.
2. , (Trip Ends)

(Trip  Generation)
(Trip Attraction)

(Trip Interchange
Fratar (Iteration) 1
Trip Interchange

FURNESS Fratar
Trip Interchange

Tij = GILAJTI.S)ti]

Tij = , j

G = i

A= j

t = i ,-

ri = RowBalancing Factor ZiTj= G

§j =  Column Balancing Factor iZTij= A
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FURNESS Trip
Interchange 10 1.0

5.3.3

(Multiple Linear Regression)

(Parameter)

«

«

I 5.3.2

5.4

(Traffic Assignment)

(Speed Flow Curve Relationship)



Equilibrium Assignment
Capacity Restrained Assignment

(Travel Cost)
(Travel Time)
(Vehicle Operating Cost)

Link Cost = a(Time) + b(Distance) + ¢(K)

Link Cost
Time
Distance
K

a,b,c

5.2

541

(Trees)

Impedance

| (Link)

(Toll)

(Traffic Assignment)

Multi-Route Trees
(Travel Cost)

132



Base Year

Traffic Volume

133

Base Year

Higlway Networks

Matrix Estimation

Base Year

Trip Matrix

Model

; uuuiﬂaaeuiuwmnwstﬁunweﬁgﬂUaﬁu
3 - 4‘ -
2. LUURIADIFNYSEANSANT LY

Speed Flow Curve
Definitions

Future Yesr

Trip Matrix

Proposed

Highway Networks

5.2

Traffic Assignment Model

Link Flows
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Equilibrium Assignment
Technique Incremental Loading

Vi = (- 20 DM By

va = (Main Link)
0 = (Auxiliary Link)
N = (Travel Cost)
(Travel Cost, Z)
Z = & [c8vB)av+ dE(BbCHO(B\/B
(B(Va) = I a
V8
Cdc =  Turning Penalty a b ¢
vl = Turning Volume —a b ¢
ecdl = 1 (Link Cost)
™ Speed Flow Curve ™
NoBe= Turn Penalty
ricr(v8)dv =

Speed Flow Curve
i
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(Link Cost)

ca = aT +bD +c.CLAS 3

O = a
T = ' ,
D =
CLASS 3 = Link Classifies 3
abc =
(Trip Matrix) Iteration
Iteration Iteration
10
10
Iteration 10 Iteration
5.3
5.3
BH\ET
3
1, (Trip Matrix)
3 (Passenger
Car) (Bus) (Truck)
5.3.2
2. (Highway Networks) «

(Control Section)
Node-Link



Trip Matrix

Speed Flow Curve
Definitions

136

Highway

Networks

5.3

EHNET

Traffic Assignment
Model

Loaded
Networks File

PLHNET

Print Loaded

- Highway Networks

Link Flows




Node-Link
3.
Curve Relationship Data)
Link
(Travel Cost) Link
Link
Link
5.4
40

EH\ET

Iteration

3.4.3

Impedance

Link
Link

137

(Speed  Flow

Link



Link

Multi-Route Trees

Link
4, Link
Link
Link
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Feasibility study and Detailed Engineering
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(Urban Transportation Modelling)

(Matrix Estimation from Traffic Count)

Equilibrium Assingnment
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