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pro)o}ems S

124

Given: Cross-classification data for the Jeffersonville Transportation Study Area
Develop the family of cross-classification curves .
Determine the number of trips produced (by purpose) for a traffic zone containing 500
houses with an average household income of $35,000. (Use high = 55,000; medium =
25,000; low = 15,000.)

JAs Oe Cufvel dﬂl (‘ea‘_;_;:m}(nj L) o)) sl Sl 2
Qe M) dolual) (& @ CurYes J
(;Q"@"U’ Ny Qi) b)) 2k 075l W&

Number of HH per Level of Income Percentage of HH Owning x Vehicles
Income | Percent | HH/Zone | Total HH | | Auto ' Income
Ownershi K ]
Low 1 /A 500 55 P Low | Medium | High
Medium 15/ 500 375 0 19 3 0
High 14 / 500 70 1 68 64 14
Total 100 500 2 13 32 58
Trips per HH per Income Level and Auto Ownership 3+ 0 1 28
e e e e Total 100 100 100
Alto Income ]
Ownership Trips by Purpose (%)
Low Medium | High , - o
0 2 3 7 Trip Income
e S T— e Purpose T
1 7 13 Low Medium | High
2 12 13 18 HBW 38 37 18
P 17 18 23 HBO 34 34 38
NHB 28 29 44
TOTAL | 100 100 100
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128 A small town has been divided into three traffic zones. An origin-destination survey was
conducted eardier this year and vielded the number of trips between each zone asshown
in the table below. Travel times between zones were also determined. Provide a trip dis-
tribution calculation using the gravity model for two iterations. Assume K; = L.

The following table shows the number of productions and altractions in each

one,
Zone 1 2 3 Total
Productions 250 450 300 1000
Attractions 395 180 425 1000

The survey’s results for the zones’ travel time in minutes were as follows.

Zone 2 3

1
6
2
1

W2 b

4 2
8 3
3 5

The following table shows travel time versus friction factor.

Time (min) 1 2 3 4 5 6 7 8
Friction Factor 82 52 50 41 39 26 20 13

12-10 The following table shows the productions and attractions used in the first iteration of
a trip distribution procedure and the productions and attractions that resulted.
Determine the number of productions and attractions that should be used for each
zone in the second iteration.

1 2 3 4
P 100 200 400 600
A 300 100 2% 700
p 100 200 400 600
A 250 150 300 600
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12.12 For liu: travel pattera in Figure 12.18, develop the Fratar method of trip distribution

for two iterations.
, Observed trip ends First lteration
i |2 x ml T achual.
prowih—L (3) Otwserved zonal s
M s lﬂch&” s Zones | Present Growth —Estimated
: e Totals Factor Future Totals
= 150 & 100 3 300
B 250 4 1,000
- 200 o
S 9
o ke C 400 2 800 |
]
gure 12,18 Travel Pattern D 300 i 300
12-18 Determine the share (proportion) of person-trips by each of two modes (private auto
and mass transit) using the multinomial logit model and given the following informa-

tion:

Utility function: U, =A,-0057,-0047,-003T, -0.014C

Parameter Private Auto Mass Transit
T, = access time (min.) 5 10

T,, = waiting time (min.) 0 15

7, = riding time (min.) 25 40

C = out-of-pocket cost (cents) 150 100
Calibration constant, A, -0.01 -0.07
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12.19 A mode choice logit model is to be developed based on the foﬂpm'ing ufl'ormatmn.
A survey of travelers in an area with bus service found the following data:
Model Parameter Bus
X,. waiting time (min.) ;(;
X, travel time (min.)
X, parking time (min.) lﬂg
X,. out-of-pocket cost (cents) .

Ay, calibration constant

The following utility functions were calibrated based on an observed mode split of

84.9% private auto use and 15.1% bus use.

Utility function: U, = A, — 0.10 X, — 0.13 X, — 0.12 X5 — 0.0045 X,

After implementing service improvements to the buses, the mode spli} cha.ngcd to
81.6% private auto use and 18.4% bus use. Determine a value for the calibration con-

stant for the bus mode that reflects this shift in mode split.

12-21 Determine the minimum path for nodes 1, 3, and 9 in Figure 12.19. Sketch the final
trees.
S mi 2 min
4 min 3 ml{ 4 min
2 min 61:1:'{ 6 min
6 min 3 min
@ ® ®

Fg 12 - 9
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12-22 Assign the vehicle trips shown in the O-D trip table to the network shown in
Figure 12.20 using the all-or-nothing assignment technique. Make a list of the links in
the network and indicate the volume assigned to each. Calculate the total vehicle min-
utes of travel. Show the minimum path and assign traffic for each of the five nodes.

Trips Between Zones

From/To 1 2 3 1 5
1 0 100 100 200 150
2 400 0 200 100 500
3 200 100 0 100 150
4 250 150 300 0 400
5 200 100 50 350 0

Fiqure 12.20 Highway Network
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Dr. Randa Oyabizfatht

Question 3 (3 voints):

An airport is being planned to serve a ity of
3600 1t long. Indicate whether or not thefollowing
fo nir navigation by the FFA. (HiINT: | nautical mil

« A 220 0 iower that is nol in the landing 1

Yunway

36000 pecple. The Visual. r Blobe
objects wil beconsidercd obsfruch on
e = 60768 | mile-= 52680 A

pproach, located 3.1 milcs from ihe
the oweris 25 CF , Wanthe

alpoct reference point. The ground clevation at ‘
hic i levation? Ph ' S\WQT Hq Qv |
established auport ¢
pestion d (3 oints): Ny
“The data givea i ;h.-,'ubl:s;iﬂ“‘- R 7 U e ! o these prevaifiog
i “w “wld » ﬂl.
Wil i imim aTovable s e i
ctoss wind is than the maximitfi
r’blt ;:m mﬂlﬂgc ofllmC
. directien. .
T f (P
Orienulion 06 | o4 o )
sy o —a
qablc 2: The perccatage of overbop (4,5) between the differen’ orientations
“Cvicnualion_{__%0-270 0-130 20210 10340
.78 1% 100 % 0%
0-140 100% 100% Y%
e et akl 100%
10210 MY T —gti——
T : iy 95%
160-Hi 98% 100% [T T
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Question 1 (23 Paints):

Answer the lollowing questions:

1-1.  Whatis the minimum and maximum grade nsecl in the deslgn of vertic|
slignment for main milroad iires? (1 point) max. = | 7. 2min. = 0.3/

1-2.  What are the forces that affect the :scvement of train +"en moving on a cusve”
(i S points)

1. weight
2. Resis |'in3 L:rce €Xcrejfecf be Yhe Vail
3. Cen"n‘gu‘qu, Loree

1-3.  Draw the following curves, and show the fi-foveing 1. each: (*.5 points)

- The twain points on the curves,

- The change of centrifugal force 2long the ¢yrves
- The change of radius along the curyes

1, Comyxsite curve

@2{9—0 QLgJ/L«Jf O Low )
- b\

2. Viholly transitional cupve
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Question - pintsl:
) " "y Aiielies 3 fag WAV
The folha ing teble Wwrates e pumbes 0 “w'“:} :" B Gt ceazaesy €0
4 1AL 4} A ak .
pivals ad depattures ate €APO ‘4 o (it L) MEOE et &

where their ’
o) and § exits &t depupv

cles iV
eut?

pyvaitabie o veh ol ,
{he system and the pro fity of walting 4 o
- . '-—_‘-.-‘_’_M___J—-'"'—' v
Time perlml Wf‘ of nrrivals Owerved M‘M‘E
[ g:00-:10_| ‘»‘q I
Ty
8:2 t‘m

Question & (3 points):
e the minimuin path ‘orno

des 2, 4 n Figure selow.

o Delermir
Sketch the final skim trees for nodcs 2, 4.
1 S En
.5!111'!? 1'}__!1““‘
// 6 rin
S fek
min. Path 8 [2)e 4]
v U2
2—| ‘Y3
23 'y
Q-4 —5
y -5 ,4->l

934 ,§—5 {
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P Rorrvafa (qabAtigalit
urve= 174500,

Qucstion S (2 points):
Given an intersection angle A=~ 23700'00" and a degree of £ int of
compute the tangent distance, curve length, and the station of point |

tway track. The stavon

tangency (I'T) of a circular horizontal curve for a rai :
of the point of intersection (PI) is 27+85.507 (use metric units)

Dr. Rarda OqabMujalli
1-7. What is the routc capacity if the vekicle sexring capac’ty is 70 pesenpers, a..f
sltimate vehicle standecs capacity is 20. for safery the s stem operu'. .« daes ot
aliow 0 have mere *han 40% he alrmate capacity o’ udess availabl of boa J
any veblole, knowing hat the mini-iem Ycadway botwe n successi e « shicles is

equal to 10 minutes? (1 pcint’

What sre the types of mass traosit gystem clessifcn:ion? Draw a-sketeh to

1-8.
illustrate cach? (5 points)
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@Pae,‘hj (@) is 70 Passengey qvmc:{ HWEME Ve\r\lc\e
Standees Gpacit| (Cb) = 20 5 for <oty Yee stem
oPevalo, does ok qllow Fo have more Wqﬂ@) Yo7e Wie
ulhrho,!re QO\QqQ;\fﬂ o Chandee¢ on board any Vel {C\e ,
]Cm:oo'mé \\/\q!\, %\A& N Um \/\eo\c‘wqc‘j }Oekweeb\ <uesSS Ve
Vehides s o mint 7 (1\%}}'\'6)“.{ omg

5ol =
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CE- Ca+ECy = Jo+ ol (QO) :
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I¥. Runda OgabMujollt
What are the sources that can be used to finance mass transit” (2 points)

1. Genefql_ (ﬁq)(eg (proped‘j)
2. fAuto disinentive kixes (99ling)
3. Divect i)eneQil" Q-Enam:wj (Local- QOVW?“\W‘C)

1. ron ~fvansit  Yelabed bages ( (',igqre\'\-c b e )
what is the nedian walking distance that a parker will be willing to walk o

! '90

I*IO-

her/his parking space ina CBD? {1 point).
Hoo Q\' —p o.| Mi[eg iy l6() m

A parkng . . o
' into the paiking lot is cxponentially
veh/min. when more than S cars ure in the
onto the road and fTect the trollie

istributed with a mean
erofcarsiithe system witl

ue s up (

d ;
i is the probability that the]

gv-stem, the quc
,“o\'cmcnl .
oxeet
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