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PREFACE

In the day-to-day operation of most any State Department of Transporta-
tion, the planning for an evaluation of "special generators" is a fre-
quent occurence. The impact that these types of projects may have on
the various state transportation networks ig the very heart of the issue
because many of these propesals often require a change in the existing
design of future plans. During the last two years, several transporta-
tion Impact analysis tools have been developed for the regional planning
process which appear to have application in the anzalysis of special
generatofs. This report, Volume I~} in the Statewide Transportation
Modeling Series, examines these toels. For further applications of the

modeling system, see the following pages of this section.
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INTRODUCTION

In the day-to-day operation of most any State Department of Transportation,

the planning for an evaluation of "

special generators' 1s a frequent occur-
rence. ''Special generators'' are often classified as those proposed con-
struction projects that are large enough to have regicnal or statewide im-

pact on the transportation system.

The impact that these types of projects may have on the various state trans-
portation networks is the very heart of the issue because many of these
proposals often require a change in the existing design of furure plans,

A systematic method of identifying both the location and magnitude of the
travel impacts 1s required to identify the changes in the transportation

network necessary to efficiently serve new facilitdes.

During the last two years, several transportation impact analysis tools have
been developed for the regional planning process which appear to have applica-

tion in the analysis of special generators.

The multl modal analysis process developed for the Northwest Region of
Michigan required the analysis of travel patterns in the State of Michigan
by trip purpose and vehicle type. This analysils resulted in several trip
length frequency distribution curves which became the basic input to the
development of a gravity model-type trip distribution process oriented around
the simulation of travel to and from "zpeclal generators', The user of
Michigan's ''special generator' impact analysis process must speclfy a few
simple pieces of information in order to obtaln an analysis of both regional
and statewide impacts on Michigan's state trunkline system. The user must

specify:




1. The statewide meodel travel analysis zone where fhe proposed p?oject
is located.

2. Total number of trips into and out of the special generator.

3. Which one of the trip length frequency distributions the proposed

project is most likely to be.

Fe Once the user has specified these three elements, the "apecial generator”

gravity model process creates a zone-to-zone travel matrix for the 547 zone

system using the "special generator" zone as the origin and destination of

all trips. One of the key elements in this process is the fact that the

input and output from this process is compatible with the statewide trans-

portation modeling system. Therefore, the zone~to-zone travel times required

in the gravity model are available directly from the modeling process.

Once the special generator trip matrix has been created, it can also be

assigned dlrectly on the state trunkline system. The asszignment of the : _:
"special generator" trips can be easily compared with the existing travel

pattern and the magnitude and location of travel pattern changes can be =

identified.

Finally, the development of a graphic display, referred to as desireline

plotting, can be used to display the distribution of trips to all zones in

the state. Further apalysis may also be made by plotting the trip length

frequency distributicn.
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TRAFFIC FORECASTING FOR A SPECIAL GENERATOR

The establishment of a recreational center, an office tower, an industrial
park, or any such large attractor may cause a significant increase in traf-
fic. The increase not only may require changes in the transportation sys=
tem, but also may have impacts on land use and the overall environment.
Therefore, in planning and locating such an attractor, called special

generator, future traffic must be estimated.

This report deals with one process for the estimaticn., It describes a trip
distribution model specially developed for the single attractor case and
the total traffic forecasting process of which it is a part. A case study

is ineluded.

A. A Trip Distribution Model

1. General Method

A suitably bounded area is divided inte N zones, A single trip generator

is located at the centrold of one zone, say zone k. The total number of
trips, T, attracted from all N zones to the generator is given. The number
of trips, ti, attracted from zome i to the generator is assumed to be direct-

ly proportional to the mass M; and the accessibility Ry of zome 1, i.e.:

.= ¢cM, R, (1)
where

M .
c = 1/Zm,R, 2)

8o that

N
> to=7 (3)




The mass My may be defined as the population, the employment, or any other
suitable value associated with zone i. The accessibility, Rj, is a function
of separation di:
R, = £(d,) @

where d4 is defined as the shortest travel time or distance (or their linear
combination) from the centroid of zone i to the generator. The_function
f(di) may be defined in many ways. Some examples are:

a) Inverse Power Function

If we define:

o
£(ag) = 1/d1 (5)
where ¢ is a parameter, then Eq(l) becomes
M
ti = E:T';( (6)
i

This 1is the so called gravity model for trip distribution.

L) Probabllity Distribution Functions

A simple probability distribution function is the exponential

function:
- [d
£(dy) = e " P n
where fg i3 a parameter. Eq{l) then becomes:
-~ Ads
ty=cmy e 161 _ _ {8)

Other probability distribution functions may also be used where

applicable,

¢) Discrete Functions
Sometimes one may wish to define a set of f values that are based
directly on actual surveys with some smoothing. This definition
does not allow the values to be varied using a parameter as above,
but has the advantage of not having to have aay closed functiomal

form.
...8_




In actual application, trips are often stratified according to trip purpose
{work, shopping, vacation, etc.) and vehicle type (auto, truck, bus, ete.).

Together with the type of trip generator (shopping center, recreation park,

etc.), they determine the appropriate choice of definitions for zonal mass

and accessibility function.

ﬁj 2, The Model

A computer model is developed according to the above trip distribution pro-

cess with the following special characteristiecs:
i% a) MNumber of Zones: ﬁ-= 547
| b} Computation of f(di)
Given: 1. The skim tree with origin at generator, i.e., the
shortest travel time in minutes, dj, (1 = 1,2,...547)}
2. A set of values Zy (n = 1,2,...100) where 2 is a
value associated with n~th 10-minute time band o

about the generator (Figure 1).

" Figue
EE Then the band number for zone i is:

=[di]+ 1 (9)
=

where[é]denotes the integral part of a, and

£(dy) = 2, (10)



e) Imput/Output
The input to the model are:
k = zone number Iin which the generator is located

T = total number of trips attracted to the generator

My = zonal mass (e.g. population}, i = 1,2,...547
d4 = zonal separation in minutes, { = 1,2,...547
Zn = value associated with n-th 10-minute time band,

n=1,2,...100
The output trip distribution (i.e. zonal interchanges), tj,
i=1,2,...547, between zone i and origin zone k, is given in the

form of a 547 x 547 trip table:

U= (uij) 1,3 = 1,2,...547 (11)
where
ugy =0 if 1,1 #k (12)
and
ty if 1 =k

in which ugy or ty is intrazonal trip interchange at the origin

zone k.

3. OQutput Display and Analysis

Zonal interchanges t, are displayed in two ways:
a) Printer output (Figures 7, 11)

b) Desireline plot on CRT (Figures 8, 12)

The latter display consists of lines of different band widths drawn from

zonal centroids to the origin zone centroid. Up to 10 band widths may be




specified, each corresponding to a magnitude range of ty. Zenal boundaries

form the background.

Zonal interchanges ty are analyzed by trip length frequency distribution.
The zonal trips within each 10-minute time bands are plotted against the
band numbers. The plot with statistical analysié are output by printer

(Figures 9, 13).

B. The Traffic Forecasting Process

1. Traffic Assignment

To obtain the induced traffic caused by the trip generator, zonal trips
uy from the trip distribution model above are loaded onto the tfransportatlon
network using a traffic assignment model. The input is:

a) trip table (ujj)

b) base network file with present traffic

¢) tree file

The output 1s a new network file with: ~
a) present {or "before') traffic
b) induced traffic

c) total (or "after') traffic

The cutput is displayed by:

a) printer output

®) network plot on CRT (Figures 10, 14) - Within a user-defined
rectangular area, all links with their traffic values ére plotted.
Three separate plots for present, induced and final traffic values
are displaved. YNote for centroid link, the induced traffic is

1/2 times (total number of trips attracted - intrazonal trips).

_1| 1'_



2. Summary

The traffic forecasting process which consists of (1) trip distribution

and {2) traffic assignment may be summarized by the following flow chart:

4

‘:"::-’::;} |

o Trip Trip
S Distribution Table

Desire Line

Trip Length
Distribution

Figure 2{a)

TRIP DISTRIBUTION

Display

New
Network

Traffic

Assignment

Net-Edit 1. ADT
2. Added

3. Total

Figure 2{b)

TRAFFIC ASSIGNMENT

...12_




C. A Case Study

A recreational park known as "The Little Michigan' is to be constructed

somewhere in the State of Michigan. Preliminary studies ldentified Genesee
County as one of the several possible locations for consideration (Figure 3).
The total number of trips attracted from all parts of Michigan and its sur-

rounding to the park is estimated to be 8,000 per day, 4,000 each way.

It 1s desirable to forecast the resulting new traffic on the roads, espe-

cially near the park.

= The State of Michigan and its surroundings are dividéd into 547 zomnes.
The trip generator is located im zone 139 (Figure 4). Thus the input is:
a) number of zones - 547
b) location of trip generator — zome 139
¢) total number of trips attracted - 8000 ;
o d) =zonal mass - population based on Bureau of Budgets 1973 survey |

&) base network file — with zonal bhoundaries, centroid and node

coordinates, network, and present traffic
£f) tree file - all zone-to-zone minimum time routes
g) skim tree - all zone-to-zone minimum time in minutes
h) acecessibility function - for comparison purposes, two curves are
used, both based on an actual trip length survey:
Curve A - Auto-Recreation (Figure 3)

Curve B -~ Auto Vacation (Figure 6)

) 2. OQutput
3 The cutput igs:

a) trip distribution (Figures 7, 11)

_1!3—"
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b)

c)

d).

e)

desireiine plot on CRT (Figures 8, 12)
trip length distribution (T1D) plots (Figures 9, 13)
new network f£ile - with induced and total traffic

network plet on CRT (Figures 10, 14)

3, Comments

Curve A is much steeper than Curve B (Figures 5, 6). Thus the trip dis-

tribution model using Curve A as input distributes proportionally more trips

te the nearby zones, as shown clearly by the desireline (Figures 8, 12)

and the TLD plots (Figures 9, 13}.

Since the trip generator is a recreational park, the estimated new traffic

pattern based on the auto-recreational curve is assumed to be more reliable

(Figure 10).
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ATIRACIUR LOCATED 1IN ZONE NUMBER 139
TOTAL NUALKER OF TRIPS ATTRACTED 8000 . '
=k
ZBNAL TR{P DISTRIBUTIAON
. &
ZNE FOP TIMECHIN) R=FAC TRIPS X : A

t 7173 178 0.089 0 0.00 _ ' 2

2 L4 177 0.089 ¢ 0.00 '

3 3516 Y. 0. 000 0. 0.00 -

4 1947 456 0.000 0 0.00 i

h 2174 487 0.000 0 0.00 : ‘

& 551 473 0.000 0 0.00 -

7 11565 181 0.071 0 0.00 : b

i 8740 204 0.052 0 0.00 ’

9 14688 174 0.089 0 0.0t st
10 140355 182 0.071 0 G.00 o
11 e g 184 0.G71 0 0.00

2 IS5 4760 170 0.089 0 0.01 it
13 15286 zor 0.052 0 G.00 : ~
i 11762 210 0.052 0 0.00
14 b9hl 216 0.052 0 0.060 , . v
to 4125 215 5.052 0 C.00 - v
17 4247 257 0.014 0 0.00 -

18 Lhls a6 D014 iz 0 0.00 P -
19 3892 94 0.369 0 0.01 = 4
¥ $348 118 0.219 0 0.00 @

¢l S1tG 102 0.274 i) G.01 ~ .

o H0% €10 G.000 i} g.o0 ' n
23 © 2735 625 0.000 i 0.00 ‘

24 5¢% 604 0.000 a 0.G0 , v
25 7109 125 0.185 il Q.01 . ,

¢6 12547 133 0.142 1 0.01 -

27 11923 11z 0.219 i 8.0t 4
28 16174 L 46 0.130 0 0.01 i
29 56204 ‘ 64 1.138 21 D.26

30 16415 67 1.134 6 0.08 o
51 22400 64 1.134 8 0alt >
3 G374 65 1.138 b 0.07
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44 12413 224 n.0s%2 ] 0.00 ‘ hel
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4 wLid 224 0. 052 G G.00

[ oy Gul30 -

[y

(LY R '

i EEARR

I VO B S R




bl

Y9

b/
ba
L
f{
71
e
i3
T4
2
It
if

79
60
H1
Ha
3
S4
89
B&
&1
1]
89
40
91

wilide r
[
L]
A6T1
615
38654
Lelo
fill
25596
10740
&fr3
Y109
10796
HZ231
2RGE
1ary
12622
202
[
Lassr
Fova
6194
2429
2l
5510
3096
2069
3is7
PRy
B75H
5443
504%48
2910
14784
24L28
108%
1821
9134
2am0
6600
foiry
LEEY
691
L4843
Agle
5009
3856
974
sy
3024
L1783
2499
5053
17002
T3th
2463
121373
1bHG
SHAY
14491
3940
190
G604
Bty

199

253

253
356
164
402
345
337
359
115
131
129

65

53

e

&3

89
73
59
a0

171

180
L8B4
ABY
476
478
L
LW 3"
Lyl
549
995
S4L0

i

"y

el AU

0.140
0.130
0.130
0.130
0,185
0.185
0.13%0
0.185
0.142
0.219
6.219
0.185
0.219
0.219
0.142
C.219
0.219
0.052
U.052
0.052
0.052
0.071
0.052
0.052
0.014
0.014
0.052
0.014
0.014
0.014
0.652
0.014
0.000
0.000
0.000
9.000
0.614
0.000
0.219
0.142
0.185
1.138
2.362
(£ )
0.530
1.13%4
0.530
0.85%5
2. 362
0.530
0.089

0.071

0.000
G.000
0.0C0
0.000
0.000
0.000
4.000
0.000
3.000
G.0008
0. 40

G.nil

v

PN OO OO OO DR ONNR SR MO DO D000 ORNOC OO SO, OD NN OS]

Uy

Gg.00
G.00
0.00
06.00
06.03
0.00
0. GO
0.02
0.01
c40i
0.00
0.01
¢.01
0.080
0.08
¢.01
0.01
0.00
0. 00
0.00
0.00
0.00
0.00
C.00
0.00
¢.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00

0.01

0.013
Qe ity
0.0t
0.0t
0.02
.01
0.01
0.03
0.03
0.00
.00
0. 00
0.00
0.00
0.00
0.50
Q.00
0.0
0.00
G.00
0.00
0.07
G.01

sy
L ¥




EIN IR

117
i1ty
119

RS
20zU0
404
LETS
3742
4872
LEA0
6557
Tele
3137
S5HL3
LOHT
12875k
140064
L0604
9021
25043
331402
L3aa?
5712
26323
Gu47
6lre
13435
20610
5199
2921
6206
igve
LuyB/
10632
114
615
(X
hau2
22esa
10 549
60494
12480
2v12
14107
9228
0323
9399
2rne
Hs09
LPif
5837
4860
4446
4225
hEYs
S29%
11641
13221
2ibl
10%1
1799
2801
L1l
3147
7410
[ARAFR
el

i04v

119

19

550
riz
237
231
224
224
224
i01
108
109

4]

@3
141
137
145
144
160
135
138
124
657
679
Lih
629
£6?
bbO
Y]
136
171
149
[
Fid

B SR S N . O

ey

1.138
0.530
0.530
0.278
0.855
0.530
0.855
0.014
0.014
0.014
0.014

16,293

10.522

10.522

29.581

15.293

29.581

1n.522
4.93%

29.581
4.57T4

10.522
9,527

38.79%

10.522
0.219
0.219%
0. 185
0.278
0.000
0.000
0.000
0.000
0.000
0.052
0,052
0.052
0.u52
0.052
0.278
0.2708
0.2768
0.5%0
G.ib6Y
D.130
Gal42
0.130
0.130
0.130
0.1472
D.142
0.145
0.000
0.000
6.000
0.000
0,300
G.000
0,009
0.142
0.08%
G.t30
0.719

G.142 "

COOMNE oD

—
= el e N e NN e = o e N~ o s o N o = B ai g = R e B e e B o B e = o o o~ =)

CEEuY
Q.09
0.01
0.01
0.00
0.02
0.01
0.02
0.06
Q.00
oL00
.00

31.34
d.52
2.1t
4.3%
1.95
L.07
0.h0
0.12
.21
.19
0.29
0.53
31.29
0.14
0.00
0.01
0.00
.01
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
G.00
0.00
0.02

L0.01
0.01
8.01
0.00
0,00
0.00
0.G0
C.00
0.00
.00
0.00
0.00
G.00
.00
C.00
0.G0
g.4ap
0.0
0.40
C.04
0.00
G.00
[(RVE

G.o

w3

ke

flj



PR

1835
164
165
146
1a7
L88
149
196G
191
192
194
194
195
196
19/
198
199
20
201
202
203
204
209
206
207
208
209
210
211
212
z13
214
215
21t
217
218
219
220
221
222
23
224
225
ek
221
228
2ad
234
23l
232
253
254
2455
23t
247
23
nid
240
val
?!Il’:.‘
241
R
A

ol

1vd /o

L

256351
14441
10374
7959
4199
2497
hirfl
697k
hH32
5354
5009
2793
5216
39L0
4549
6871
8457
4104
[
5329
4280
1807
42140
3615
793
1904
234631
6174
4050
6054
LG4
LiOE
45491
21947
11908
19515
L7 i0Y
Tira
6430
4939
3151
S440
114049
4953
10887
Lelh
16522
B99%
4130
19643
52848
1474
215930
10000
29091
194 %1
PRIt
L, 70
7 guY
SE57
b
Bty
11

Sl

—

569
627
119
110
120
125
119
137

98
101
112

96

90
111
103
1035

99

91
1452
152
145
139
147
156
157
156
205
198
V37
129
143
147
130
I43
132
139
126
16HE
144

I T L

(PR t

1.138
2.362
. 855
0.855%
0.530
0.8%5
0.4855
2.362
L.138
0.278
o.z278
0.278
0.278

0.219

0.219
0.369
0.369
Juls
0.142
0.142
0.142
0.130
0.000
0.000
0.000
0.000
4.000
0.219
0.219
0.185
0.185
0.219
0.142
0.369
0.278
0.219
0.3569
0.269
0.219
0.278
0.278
0.36¢9
0.369

0.130

0.130
0.130
D142
0.130
0.130
0.130
0.130
0.052
0.0%52
G.142
G.185
0.150
C.ii0
0.142
0.130
G.142
G.142
0.185
J.130

D.1%0

3
e S O O R O R R O O D OO OO U O O m e NN RN OO DO ON OO OO O MmO OO e 505 OO0 m iy ™ by

ATy

.93
G.24
0.05
0.04
0.02
0.01
0.01
0.04
0.03
0461
0.01
.01
0.00
0.00
6.00
0.01
0.01
0.
4.00
0.00
0.00
0.0t
0.00
G6.00
G.00
0.00
0.00
.02
0.01
0.00
0.00
0.01
0.0G

Q.07

0.03
0.01
¢.02
0.03
.01
0.01

L0.01

0.01
0.01
G.06
g.02
0.01
0.00
0.01
0.00
0.00
0.01
0.00
0.00
0.13
0.01
0.02
0.1
0.00
0.01
0.00
0.00
0.0

0.0u

G0t




261
zu?
2635
204
2e5
266
Sud
2&d
269
2r0
271
2re
273
27k
275
7ih
20f
274
)
280
281
2He
AR
SH4
24
RS
287
2H4
28y
2yl
291
gy
291
294
2935
2496
297
248
299

500

Syl
jgeg
$455
304
100
ton
L7
j04d
[
0
i1l
I

T

2e9/f
Lush
22¢0
LGra6
60% 3
5603
Fany
t0392
J393
10164
4621
11/
5317
20496
5620
L0630
L4073
18550
S044
1728
5344
%553
12987
B794
| AT
16461
16537
G479
L4274
1085
2157
3992
3240
17248
2250
94715
221yt
2Ltdnh

101438

20166
19662
143485
14570
1hAlY
1RGE
5561
24a0n7?
10z2%
4H00
9694
L4792
3793
3524
10299
L1075
RNV
EEVEN
13544y
6Ch
5140
RLY
4500
11647
401
f.,.: ot

405

i63

224
204
el
246
S21
517
553
529
537
536
570
237
222
235
234
179
180
152
150
163
559
1y

il
9.000
0.052
0.052
boB34
J1.138
0. 855
1.138
1.138
2.362
0.85%5
0.014
D.OL4
0.014
0.278
0.278
0.278
O.219
0.278
U.130
3.219
G.142
0.219
4o934
2.362
10.522
2.362
10.522
1.138
0.000
0.000
¢.000
0.014
0.0060
0.014
0.000
0.855
0.530
0.855
1.138
0.53%0
0.855
0.369
0.0452
G.0Hh2
g0.052
0.014%
0.009
0.000
0.000
6.000
0.000
06.000
0.00Q0
0.052
0.0452
6,052
¢.052
0.009
0.071
0.1306
0.13%0
G.1310
C.a00

J. 0’

~n .
COLCODOOCOMNMYVWRNVNSOO—COCNORMNODEOWNSWNNE-O O

LN e s

e

.02

0.00

g.0¢

< g |




4 et

31h
il6
117
5ia
119

328
129
550
151
i3z
155
534
335
336
157
33y
559
40
341
542
LR
A4
545
546
547
S48
549
a0
51
182
ih3
Shk
299
356
a7
348
$99
160
361
Je2
i3
364
365
566
36s
S6u
569
374
i1t
372
173
ifa
P
(WA
i/

Indids
5972
10417
6103
rar9
4182
1545
2410
25865
22595
5962
5521
b34r
7553
26024
a0y
Laby
HELH)
Los
L3498
7944
BLOY
LA,
6509
BT84
5996
5648
GL2GY
5551
13770
ehaGY
2e2l
3371
Los7
6EYE
11648
labb4
Iaoe
35499
5744
5601
5359
S 440
Br7LG
2019z
825404
T4f2e
L7l
19959
25313
JOEZ24
36335
505359
124506
L3657
62HGY
16181
{19z
20736
22511
L1one
B RINY]
et

Y,

R IRV

0.08
.01
0.02
0.0t
0.01
0.00
0.00
0.00
0.03
0403
0.01
0.0t
0.01
0.01
0.03
.01
g.01
g.02
0.01
06.01
3.900
6.01
0.00
0.00
0.00
0.00
0.00
0.02
0.040
0.01
0.01
0.00
0.00
0.00
0.00
3.00
0.01
0.00
0.00
0.40
0.00

T0.00

Q.00
1.78
0.45
1.32
0.73
0.30
0.19
0.25
0.b63
G.35
0.19
0.32
D.28
1.28
.74
0.3t
0.90
.72
0.11
0.00
0.00
0.0

no

i

o

Lk




308
b9
$90
3yl

§62
194
394
L]
396
3497
39H
LA
400
401
402
433
404
509
406
Ldut
L8
409
410
411
412
413
414
w15
G416
LT
“18
419
420
421
bz
he3
A4
hin
L26
w2l
420
W29
430
Lit
41312
453
434
445
430
487
hid
4349
440
iy
Lhaz
U
ik

LA
5849
JE43
3898
1742
2rz2?
2591
5369
4798
3748
4106
5662
3a51
BwPes
G247

25106

L0938

7585
26286
2u0fo
1r671

fOHt
19242
43od
ranz

3(:()2

28832

9140

452
94714

4101
339494
16182

4/63

Lubt
1158

THES

954

4995

1905

fary

5760

7979

r214

5070

rasha

5437

4168

4750

4333

4604

1704

2h48
148169

427
104809

rach

Ly

LYta

2940

4047

7121
s iuy
e f6i
Laary

T

688

154

151

(VI R
0. 142
G.145
0.000
0.000
0.00a0
G.000
0.130
0.130
0.130
0.071
0.089
3.052
0.052
0.052
g.089
0.1306
0.134
0.130
0.130
0.04a9
0.130
0.089
0.130
0.014
0.G52
0.052
0.130
0.130
2.362
0.855
1.13%4
2.362
1.138
4.934
o934
1.:38
G. 5%
G.5350
1.138
2.362
2. 362
10.522
0. 145
0142
0.509
0.219
0.1%0
0.278
G.18%
0.000
0.000
0.000
10.522
4.934
29,541
10.522
L4274
29.581
L4934
10,522
4.9 %4
0.219
B.z219

a.

G.e7R°

-~

——

™~
NN OO OO O OO S DM R RWECWHIWNWVF WD O™ RO ~00 o000 Tl

ny

R VRV

0.00
0.00
.00
6.00
0.00
0.00
0-00
0.00
0.00
0400
0.00
0.09
0.00
0.00
0.01
0.01
.00
0.01
0.01
0. 00
.00
0.01
0.0y
0.00
0.00
6.00
0.048
0. 00
0.91
0.01
0.18
0.14
0.04
0,10
0.27
0.04
0.03
C.01
0.01
0.08

0.06

G.35
0.01
0.00
G.01
0.00
0.00
0.01
6.00
¢.00
0.00
0.00
G 7%
0.0v
1.32
0.33
O.14
.60
0.06
0.18
0.14
0.05%
0.02

.07




5454

455
456

454
4459
L]
4ol
LYY4
G673
Wik
iy bt
bbb
457
468
469
470
471
a2
473
il
45
46
4¢7
Wig
419
L0
Ldl
Ly
4#d
GH4
YiEt
Lo
Lt
L84
4859
a3
491
92
493
494
494
&Y6
497
LY
L5
500
501
502
503
RIE
5049
w6
Lis
RYVES
fnibd
BRI

LY
fhua
5196
346 5
3463
11427
53145
67z
T4i?2
3189
B4555
3842
fTH0
3910
4593
636
LYb 3
4691
hG17
LET0
igue
6598
2on4
R
7216
LL1z9
10624
AOR4
5145
6771
3th9
249735
1051499
37803
Bbh4
9718
31207
15005
Hidh
14614
3110
I4ib
301e
izl
3806
7569
47 1b44
196647
SHiL0!
L5974,
208760
6782
1133
45102
17390/
146904
F6ear
by G
10694
B4yl
20rs
Y]
0t
IR

LA

G. L4y

0.369%
0.369
0.369
0.855%
0.04a%
¢.130
0.089
0.089
0.130
0.071
0.089
0.089
0.530
G369
2+362
0.550
0.369
1.138
0.278
0.530
0.855
1.134
G.369
0.052
0.089
0.071
0.071
0.069
0.052
g.052
0.130
2.302
2.362
1.138
2.362
1.138
1.138
2.362
0.68595
0. 855
0.369
0.369
0.8455
0.855
2.362
0.534Q
0.855
O.H855
0. 855
0.5%30
0.530
0.369
0.53¢C
(.895
0,855
0.530
1.L46
d.089
0.089
0.05%2
4.071
0.219

Dalido,
Tk L 1r1tq}

it

-
RO OoO NP,V WNN R WHMNOO D OO D OO = =omr O e~ 0000000 OO

L G0

0.01
0.01
G.01
6.01
0.90
0.00
0.00
0.00
0.,00
0.00
.00
c.00
G.01
¢.01
0.06
.01
0.01
0-02
0.01
0.01
0.02
6.01
g.01
0.00
0.00
0.060
0.00
0.00
0.00
G.00
6.01
1.02
0.04
0.04
0.09
0.15%
0.14
0.06
0.05
.93

"0.01

0.00
0.03
0.01
.07
1.03
0.6%9
2.0%
1.b4
0.46
0.195
0.11
0.10
.61
0.52
0.17
0.33
G.00
.00
g.00
0.00
Q.32
0.8

Goo0

[

&

G

LT




N 1

YOdlYiou
GHLE
32603
39330
8520
3635
3B%6s
839987
3973555
9494
2470C05
469054
7TAB9GL4
Sh0604 1
1721576
LYLTGS
141375
08085
LY 647
433965
1517841
25%063%1
12614
62343
617605
g9023%6
122553
5095406
1755009
337501e
AT22 170
2903729
4041817
9999999
VY9G

Yedulsun

562
L6l
570
34t
303
is7r
245
268
240
217
191
208
204
L65
162
1148
155
145
155
500
339
rir

6348

824
j7o
380

G
0.052
0.4000
0.000
0.000
0.000
0.qa00
0.000
0.000C
0.000
0.000
0.000
0.000
D.000
0.0L4%
0.6G00
0.014
0.014
0.014
0.052
0.052
g.052
0.0%2
0.130
0.130
0.219
C.130
0.130
0.130
0.000
0.0L4
0.000
0.600
0.000
0.0040
0.000

=

—

Eol ]
el w

45

W SN ™ L G- OO0 C o0 o ™~

CGnda b
1.04%
0.00
.00
0.00
.00
0.00
0.00
0.00
0.09
Qul0
04.00
0.00
0.00
0.14
0.00
0.04
0.01L
D.02
0.04
0.09
.28
0.5%
0.04
0.03
0.56
.53
2.53
2.73
0,00
0.19

G.00.

0.00
0.00
0.00
g.0¢C

&5



OR 2 TO CHANGE PARABETERS UITH PRESENT ORIG. 20HE

ENTER € TO GUIT.1 TO ENTER NEW ORIGIN ZONE,

L Figure 8
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SPECTAL GENERATOR TRIP DISTRIBUTION MODEL ' ) “

LEA R B L 0 bbbl DA T LY AL LIRS YL L 20 a1 21 ¥

ATTRACTOR LOCATED IN ZONE NUMBER 139 )
TOTAL NUMHER oF TRIPS ATTRACTED 6000 .
Gl
LONAL TRIP DISTRIBUTION _ *
ZONE POP TIME (MIN) RuFAC- TRIPS % ) . A
LA R L LR A ARt P LI LR AR 2L Y 2L D b Y YR LRy P 2 L LR ]} .
1 7173 178 1,200 1 0,01 U
2 1633 177 1,200 0 0,00 g
3 514 ' 462 0,200 0 0,00 ’ . ,
4 1947 456 0,200 0 0,00 5
5 A1Td 487 6,200 0 0,00
4 55 4ry 6,200 0 0,00 .
7 11568 il 1,100 1 0,018 b
8 ATqa 204 0,900 i 4,01
9 146848 174 1,200 2 0,02
10 fu03s 182 t,100 1 0,02 , L
t “557 184 1,100 { 0,01 :
Y 15476 170 i,R00 2 0,02 :
13 15286 207 0,900 1 0,02 ‘ , L
14 11762 250 6,800 { 0,01 ‘
18 PR 216 ¢,800 0 0401 . : .
14 G125 215 0,800 0 0,00 b
17 LS 257 0,600 0 0,060 :
14 aU18 246 0,600 .0 0,00 )
19 1R 1" 3,400 1 0,01 o
20 3338 118 2,600 { 0,01
21 516 102 3,000 ! 0,02
22 4265% &18 0,040 0 0,00 . i
24 2456 - 625 0,040 ¢ 0,00
24 %23 604 0,040 0 0,00
4 7109 o125 2,200 { 0,02 : &3
26 12547 133 2,100 2 0,03
21 11923 112 2,600 3 0,08
24 tai¥o 1u4s 1,800 2 9,02 i
29 Su2od , &4 7,000 35 G 43
L] 184515 &7 7,000 10 0,13
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a4 4t 228 0,800 0 0,00 -
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2929 181 1,100 0 0,00 .
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2069 U0 0,600 ] 0,00 ' <
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2910 253 0,600 o 8,00 - O
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49138 337 0,436 ¢ 0,00
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5006 . 63 4,000 ‘2 n,02 .
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505% 140 1,100 0 9,01 : )
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tug 252 119 2,600 $ 0,01
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) i0&32 719 0,020 0 0,00
147 3314 704 9,020 0 0,00
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te < 2Tee @3 3,400 1 0,01
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168 AUk 160 1,400 { 0,04
166 HE2S 118 2,100 | 0,01
1467 0849g 138 2,100 i 0e01
(¥ 5293 124 2,200 § 0,01
tad 11811 . 657 g,040 1 6,00
170 13224 : 679 0,040 9 0,00
171 plhst &84 0,040 0 0,00
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191 69T 4 0,05
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195% 27153 1ot 3,000 1 0,01
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200 ReXY 127 2,200 2 6,02
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209 1908 627 0,000 0 0,00
210 2163 t19 2,600 5 0,07
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2ia 505p 120 2,290 1 0,0t
213 ALY 12% 2,200 i 6,01
214 67806 119 2,600 2 0,02
219, 4708 137 2,100 i 0,04
214 459914 98 3,400 Y 0,17
217 21987 101 3,000 6 0,07
218 §1908 112 2,600 3 0,03
219 19918 Gé 3,400 6 0,07
20 171058 99 3,400 5 0,08
2oy 1872 1114 2,600 2 0,02
2o HA30 109 3,000 2 0,02
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224 1751 99 3,400 1 0,01
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229 w214 139 2,100 1 0,01
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