(Sequential Models) (Trip
Generation Model) (Trip Distribution Model)
(Modal S plit Model)

(Traffic Assignment Model)

2.1 (Trip Generation Model)

(Trip)
(Land Use) trip
production trip attraction
trip production
(Residential zone) (Origin) (D estination)
(Home-base trip)
trip attraction

(Non Home-base trip)

1. Aggregate Analysis

2. Disaggregate Analysis



Disaggregate Analysis

Aggregate Analysis

(Regression Analysis)

1

aP

a,b

(2.1)
(Trips)
(Population)
(Employment)
(Coefficient)
(Constant)
(Trip Distribution Model)
(Growth Factor Method)
(Gravity Model)
(Intervening Opportunity Model)
(Growth Factor Method)
"(4)

Fratar Method



Fratar A \3
Y (trip;table)
(Origin &
Destination table) (base year)
(trip end)
(trip interchange)
(iterate) i

I
—
—
L
—_—
=
N>
M
—.
—_—~~
=~
N>
—
M
—
=~
N>
—_
o
o
—

Tij (k+1)

Fi (k)

Fi(k) = Ti (2.4)

T ij(k)

Fj (k) =
Fi(k) = i

Tj =



k k
Fi(k) Fi(k) 1
2.1
\
0 N 1 2 3 0 = (Origin)
1 4 6 15 D = (D estination)
2 5 6 4 15 1424,3
3 6 4 5 15 4.,5,6
15 15 15 45 k3
45
2.1
\/\\\
\2.2.2 | (G ravity Model)
.\\/ )
Newton -
relative
attraction spatial seperation
") (travel time) spatial seperation
1
T ij = Pi Aj Fij Kij (2.5)
(Aj Fij Kij)
5=1
i
Pi = i
Aj = j
Fij = - 1tn



2

2.

K ij

Tij
P(Dj)

Oi

(Intervening Opportunities Model)

0iP (Dj) (2.6)
(e LB - e“LA) (2.7)
i
j
A
j
natural log 2.711828

*(6)



2.3 - (Modal Split Model)

1. Trip End Modal S plit Model

2. Trip Interchange Modal S plit Model

Trip BrdMcH Solit MicH
Trp Intedate Med Salit

y
(trip maker)
y (interview)
2.4 (Traffic Assignment Model)
(road
network) . . 2493 Two-path

Traffic Assignment Method(7)

(freeway) , two-path

Single-path Traffic Assignment Method

2.4.1



(route selection criterea)

2.

(tree building)
3.

(allocating vehicle trip)

(zone)

W ardrop( ) 2
1.
2.

(total vehicle hours)

Wardrop

W ardrop f

, n-best paths
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2.4.6
all-or-nothing capacity restrained m ultipath assignment
equilibrium assignment 2.4.7
2.4.2 (Traffic Flow Characteristic)
F
3 (volume flow, v)
(density concentration, d)
(speed, )
/
/ /, 2" space mean
speed time mean speed
space mean speed (Us)
time mean speed (Ut) (arithm atic

mean)

space mean speed

v = sd (2.8)

Us = space mean speed



2.4.3 (Fundamental Diagram

of Traffic o)

I f 9)
2.2 ,
tu
(am
2 (capacity)
2.8 2.4.2 space mean speed (Us)
0A
2.2 space mean speed va
da 0B
space mean speed db
dj space mean speed
space mean speed
(mean free speed, Uf) space
mean speed 2.3 space mean
speed 2.4
(traffic asgmat nacH)
2.5
2.3

(ore) (ot
aotrdled aness 1)

2.5

udgddeflov



(miles/hour)

SPACE MEAN SPEED

ur

%

QQ

c

m

Mean Free Speed

i /— Maximum Volume ¥y

g g

O
Space Mean Speed
0
%
DENSITY (vehicles/ mile) -
2.2

Meon Free Speed uy

™~ Maximum Volume m

Yo ]

VOLUME (vehicles/ mile )
2.3 If ' space mean

speed

( minutes / mile)

TRAVEL TIME

3

n [ o
Qi @ -0

(miles /hour)

S

SPACE MEAN SPEED

-Jam Oensity dj

30 80 120 160 200

DENSITY (vehicles/mile )

2.4

space meai

speed '

d - « .
qUn 2.5 AduduiusTInIY
a9 ¥ P
vaann g lunns tiun-

AuUSuINNAISAS195

LINK VOLUME

013063

( vehicles / hour )



4 .4 '
(Flow-Travel Time Relationship)
Davidson(io)
Queuing Theory
(delay)
(arrivals services) (random)
wv (2.9)
h(l-c)
Wy =
h = (anival rate)
Z (service rate)
c = h/u
Davidson service time travel time
Queuing delay travel time '
, 2.9
WyC = Cc2U =L 1=¢C 91
[/ u h(l-c) u2 ’ '1—€ I-c Noeoug
service time (travel time) to
L x = _L (2.11)
to 1-C
, Davidson Queuing
Wy = to.J. C (2.12)



travel time

to + . (2.13)

to(I+J.|£I.(): = to.1-C (1-3) (2.14)

2.6 2.7
y Toronto(11)
841 peu / J = 0.117 to = 3.05
t9.6 31.6
2.8
Metropolitan Toronto and Region

Transportation Study (n)

\Y = /
q = =
vO = (free flow
speed), Ao !
300 [
- | Vv
q

= -25-4 IVO- (50+0.1d) -30 (1-0.8) -0.4 ( -65) (2.16)

d = , dual carriage way

peu = passenger car unit
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30 T
r o aec (1) Filted curve @ has parameters ,’
;o ——— s =841 J
so- o 25l V=071 !
t=3-05 !
in the expression !
1 l-eti-d) ;
40 20} ’0 - I-¢ /:’
b is curve used in Toronto
Sludy and obtained from ,
30 it (sl same data /
()
20
1-0 05
0 I OO VS O [ U N B, ™ 0 ] | | 1
01 02 03 04 05 06 07 08 09 |0 0-2 0-4 06 08 I
c 3yls C-V/S
=26 (2.14) 2.7 (2.14)

ya Toronto

14 ~
12 -
Rural Roods
-~ 0
-
E
™~
S 8
3
e
E
- 6}
w
Z S or more signas per mile
-
4 |-

d S or more $1anols Hm“e-3° -
= mile )P
< less tron 5 sgnals oer -
e
= e
e

0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2.00Q
VEHICLE VOLUME (vehicles /hour/lane)

Toronto



(12) Japan International Cooperation Agency (JICA)

2.9

Velocity (km/h)

Vmax
(Design speed)

Vmaed
(=Vmax x0.5)

Vmin
(=Skm/h)r-

Qmin
(=Qox0.4)

2.9
Vmax
Vmed
Vmin
Qo
Qmin

Qmax

Traffic volume(veh/day])

(Traffic ccpacity ) (=QoxI.5. Maximum ccpacity of link )

Designed Speed
Vmax X 0.5

5 A

Traffic Capacity
Qo X 0.4

Qo X 1.5 Maximum Capacity of link



20

2.4.5 (Network Representation)
(coding) links
nodes 0
(zone)
centroid
dummy lin k node
nodes, links centroids

2.4.6 (Route Building Algorithms)

(Route Selection)

2500 E.F.Moore "The

Shortest Path Through a Mase"(13)

Moore
(0-D pairs) tree
(label) node node centroid
node |j i, d(j) i = node impedance j
d(j) = impedance node |j centroid
impedane 4
impedane
Moore
node d(j) 999
centroid” tree tree

sum node sum



J I Troflic - Anolysis Zone

Boundory

ROAD NETWORK

Link

Node
From
315
315
316
316
317
317
318

319

/Hode
315 /| 316 nr
/
/
/ 2. 0
/
kLY | CODED NETWORK
\
.| Centroid / \
/s
\
318 / 319 320
Dummy Link to Connect
Centroid to Network
Node Distance peed
To (miles ) (mpb)
316 0-7 20
318 0-6 25
315 07 20
3 05 29 COMPUTER
316 0-5 15 DESCRIPTION
320 0-6 20
319 0-7 20
318 0-7 20
Origin node 1
node 1 label = (-,01
node 2sum =0+2 =2
2 < 999 node 2 label = (1,21 node 2 connected to 1
node 3sum =0+4
4 < 999 node 3 label = [1,41 node 3 connected to 1
node 4 sum =0 +3 =3
2 11

3 < 999 node 4 label = [1,31

node 3 sum =2+1=3
3 < 4 node 3 label = [2,31

node 5sum =2+ 4 =6
6 < 999 node 5 label = [2,6]

node 4 sum =4+2 =6
6 > 3 node 4 label = [1,31

node 6 sum =4 +2 =6
6 < 999 node 6 label = (3,61

node 6 sum =3+2 =5
5 < 6 node 6 label = [4,51

node 6 sum =6+ 3 =9
9 > 5 node 6 label = [4,51

node 4 connected to 1

node 3 connected to 2

node 5 connected to 2

node 4 connection remains

node 6 connected to 3

node 6 connected to 4

node 6 connection remains

Moore

tree



node | d(i) + 1 (i,])
d(i) = impedance node i
I(i,]) = impedance link ! node |
node i
sum node j d(j) label |
sum node j d(j) label ]
d(j) d(j) i sum
noden node tree
Moore 2.11
Shortreed W ilson(14) Moore
node label 3
tree table 2. link table 3. list
tree.table centroid
centroid tree table
link table link
node impedance node
list link node
impedance
2.12 centroid 15
table 2.1
1. tree table impedance
node centroid 999
centroid 2.2
2. list node node
tree table ncde 15 centroid

22

node

node

link



LINK-TRAVEL TIMES

Vo

10

Node  Node  Travel
Fom To time

2.1 Link table

OINONO P = AT TNONONO QO QO RO OO

3 S 7T 35 = N B FO N A N 35 F S E N T = e =

Node  Total  Node
0 fime  From

999 0

§ 2.2 Tree table

_oLOLOLOLO
O COCOCOCO

S =RalS S
28

OO

OO
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3. list "Node To"

tree table

tree table

4. 2 listg
tree 1 2.12
1 tree table
2 list
Node From Node To
15 12 3
1 1G 1
a J 3
0.0+3<”7999 node 12 , tree table
0.0+1< 999 node 16 , tree table
tree table 2.3
2
Node From Node To
12 10 4
12 13 1
16 13 4
16 17 2
a J 3
3+4 < 999 node 10 tree table
3+1 999 node 13 tree table
1+47 4 , tree table

1+2 999 node 17 tree table
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Node Total  Node
To  time  From

-

999
999 -
00

1
999

2.3 Tree table

s o= IT N =

Noge Total  Node

T time  From
10 I 2
% 99% ]g 2.4 Tree table
B3 4 12
14 999 0
il 3 1o

Node Total  Node
To fime  From

10 1 iV,

poi B |

ﬁ é % 2.5 Tree table centroid 15
IR 0.0

16 1 5

17 3 1o
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-zuﬁ 2,13 Minimum path tree wmay

12 3 14 s
centroid 15
15 [ 17
2.6
centroid 15
ORIGIN DESTINATION NODE
NOO£ 0 0 r 1B 14 1B 17
15 100 200 200 300 100 500 300

100

900

10 /u
200
6§00 100 % 2.14
2 13 14
centroid 15
800 300 P
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tree table 2.4
list
node node 2.5
centroid 15 { tree table
(tree path) centroid
15 . 2.13
(0-D table) centroid 15 2.6
links centroid 15 2.14
2.4.7
(Assignment Techniques)
! 4
1. All-or-Nothing Assignment Technique
tree
path
(0-D pairs)
desire lines
2. Capacity Restrained Assignment Technique
links
Unstable flow
links Wayne
Mosher Tomlim Traffic Research Corporation

FHWA (Federal Highway Administration).

1 FHWA(-8) lin k



T = To 1+0.15 (v/c)' (2.17)
T = lin k
\%
To = ‘
(free flow travel time)
Cc = (practical capacity)

«

2.15

I | I |

1 Relalve Speed vs. Volum%ncuul Capacity Ratlo
L From Equation:

8

\ —_—
Asslgned Volume )4
\ o lorrma TvTo ‘[“O'H(,Pnctlczl Capacity ]

©
o

3
o

-
o

Speeg/Spced at Practical Capacitly, Percent

~
o

~

N
\\

0.5 1.0 1.5 2.0 2.5 3.0 .5 4.0 4.5
Volume//Practical Capacity

2.15 '
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3. Multipath Assignment Techniques

(probability)
Mc LaughlinC15) BurrellC 16) Dial(17)
4. Equilibrium Assigment Techniques
Wadrop 2 F
(travel cost) Yosef

S h e ffi(18)
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