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l.

3.

4.

2.

iru*lf'Afr:;#::n " 
give their answers in their own words as for as practicabte.

TheJigures in the margin indicate Lalt Marks.
Assume suitable data if necessory.-

Dsfine model and model developing process
preference survey with exa:rrples.

p3 Uolutility that a vehicle witl rurn teft
independence, calculate probability of;o Exactly4 outof l0 will turn left
o At least 4 out of l0 will turn left

I{ow fransport network-is represented during kansport modering? Exprain the varlsrmerrors in modelling and forecasting process. 
r^rvBv*u.i &']\P ,,r *oa Y*tr@ 

t4+-41Describe the importance of kafiic forecasting in demand modeling. when the Eilt, g@ tea waterpark was Rs.20 per visit, the ao*mge-numb;;;i*fi;;;persor was**peryesr.since the rate has risen to Rs.25, the deiand has faller- io'io p". yem. shat is tbeelasticity of demand over this range ofprices? * 
1o*-u1what are the base year inventories needed for transportation modelling? Explaip ie wi*rthe roadside interview survey. 

--4 v.w'erv'*Lruu *\'(reurngr rxp'lalE B Srlr 
{4+4I

3":*#' 
home-based and non-home-based trip. Discuss various factors atree*i'g sip

[3+5]

ftJfiffi#i'#?*Ll*'divided into three zones and limired survey has re.suttd ia
{81

Estimated future total trip generation for each zone are given berow:

in brief. Expiain staied and revealed

[4+4]
at an intersection is 0.20. Assume

t8l

5.

7"

Zone i 1 J
I 25 25 25
2 l2 ,l 

? 2A
J 30 25 35

use Fumess Method to estimate future inter-zonar movements up to 2 iterations.



Differentiate between the Trip end and Trip Interchangenumber of trips &om,zone i to ,;;i; +Ioo. currenay,government has two alternatives_ to int oOu"" a metuo or aand respective coefficients ,i"ff ,ir" 
"f"rrJr,ives 

are givenbest altemative in terms of nips .r*#.-'--
C; = altijv * urti*'* + a:tri, * -uor_i 

iri,i

Trqd split model. The toral
all trips are made by car. The
bus. The travel characteristics
in the table below. Decide the

I2+-61

:__*rg*=
Travql rime (tfi)

Coefticient Car Bus S:tr
t70,04 2s 35Walking time (tii*ulk 0.03

')',

I t4lgiting time (rr 0.08 6 5rqg{Iit
Comfort

0.3 8 6
0.1 6

9' Two routes connect a city and a suburb. Durilg th" peak-hourmonring commute, a totalof 4500 vehicres travels rr* tir- ,ru*u.to trri;iCil#; has a 60kmph speed limitand is six kilomerers in length, ;";r" 2; three kiloriet*rrlrir"rerl, with a 45 rcnph speedlimit. studies show 
lhat ft;r"rJ o"rli',ime on;il t;;;;;yg tuo minutes for everyadditional 500 vehicles added' iuinut"*ortruva t*. ""i"ri" 2 increase with the squar€

"ffi'mYffiH:;;*;X**,t ll;f Jffi ;L":iJ: per hour o"i",,otiJ.,**
10. write short notes on: (Any Two) [8]

a) Category Analysis {2x4

b) F'actors affecting mode choice
c) Multipathassignment

+:**
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1.

2.

Describe transport planning process. Expiain the role of model in transportation planning
process.

The posted speed limit of Ring Road (Koteshrvor to Kalanki section) is 50 kmph.
Concemed authority claims that more than95% of vehicle exceed this speed limit and has
decided to conduct the studl'. In a certain section it is found that average. speed ofvehicles
as 53.34 kmph with standard deviation of 1.88 kmph. What proportion of vehicles exceed
this speed limit? Comment on the claim.

What do you understand by TAZ? List out various zoning criteria. Explain various errors
in modeling and forecasting process.

Discuss Elasticity model and its type rvith example. Wiry traffic forecasting is needed in
transport modeling?

Explain, in brief, different transport survelrs that are carried out.

A neighborhood has 205 retail employee and 770 HH that can be categorized with each
type having characteristics as follows:

3.

4.

5.

6.

Tvpe HH Size Annual Income ('000) No. of worker
I 2 40 I
2 J 50 I
J 3 55 2
4 4 40 1

There are 100 type 1,200 type 2,350 tlpe 3 and 50 type 4 HH. Assuming that shopping,
social/recreational and u'ork-based trips all occur at the same time, detJrmine the total
trips.

lhopping trips (Y) :0.12 + 0.099+ HH Size +0.011* Income (.000) -0.15* Employment
in Neighbourhood ('00)
Social/recreational trips (Y):0.04+0.018*HH+0.009*Income+O.16*No. ofworkers.

7. There are five zones in a study area, where zones I and2 are complete residential, zones
3, 4 and 5 are complete industrial area. The production and attraction are;

ZoneI Pr A.J

I 1000 0
2 2000 0
aJ 0 600
4 0 900
5 0 1500



The travel time between zone 1-3 antl 2-4 is 5 minutes, between l_4 and 2_3 is 10
minutes, and between l-5 and 2-5 is l5 minutes.
Distribute trips from l, 2 to 3, 4 and 5 using gravity model (perform at most two
iterations).
Take Friction factor = Travel-tim e.-t.e2s
Socio-economic adjustment factor as given in table below.

B. Briefly explain the factors that affect mode choice.
There are 4000 work-based trips originating in zone A and ending in Znne B. The mode
choice includes transit and automobile, and ihe utility function is eitimated as:
{Jtransit = 0.8-0.05(cost6*r1)-0.03 (travel-timeo*r11)
fIautomobile : 2.2-0.05(costnu1qrns616)-0.03 (travel+imeur1o,ro6;1.)

Where cost is in rupees and time is in minutes.

For all r'l'orkers, the cost of driving an automobile is NRs.60.0 with a travel time of 20
minutes, and the bus fare is NRs.10.0 v,,ith a travel time of 25 minutes.

9' An eastbound urban corridor is composed of a tr*,,o freeway. The frst freeway is givbn bytl :5+3(ql/cl) where cl is the freeway capacity of 30b0vph, tl is the traveicost in
min-utes and ql is the.volume using the frieway in vph. ihe second freeway has a
performance function given by t2:6+2(q2lc2) rvhlre c2 is the capacity in vph. rhe flow
on the second freeway can be described by a Greenshield reiationship of *r" fur,,
V = 100 - 0.725K, rvhere V is the speed in kmph and K is the density in veh/km. If the
total dernand from the main line is 4000vph. \Vhat u,ould be the volumes and travel times
on both freeu'ays under System optimization?

10. Write sliort notes on

a) Differences betu'een Prociuction-Attraction matix and Origin-Destination matrix.b) Generalized cost of trar.el

Klr J 4 5
I 1.6 I 0.5
2 I 0.81 t.43
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l.

2.

what are the major traffic issries in cities of Ncpal? What is induced demand? Explain

with an exampie. tsl

Define sampling with its type. A policc officer observes that 5 out of 20 motorbikes

violating the speed limit in i{oteshr.vor -' Suryabinak road section.is apprehended' What is

the probability that a dri'er who violates ihe speed limit 15 times per month will be

apprehended once, not at all and more than once? [2+61

Explain the various errot's in modelling and forecasting process' A surve-v was caried out

to determine spot speed of vehicle ai Singadurbar - Bhadrakali section' The previous

studies suggest that the standard deviation in the average speed will be almost 5 kmph'

The tea'r wants to obtain the average speed rvithin error of 1 kmph r'vith probability of

0"95. Determine the ,u*pi. ui'" for ii'" observation' [4 +4.!

4. Explain the household interview method of transportation sur\'e;" what are the various

inventories ortrunrportution facilities, land .r." und econotnic activities? [4+4]

5. Trip rate corresponding to household (I{H) size is shown in the table' Ir4odel the

relationship betrveen IlIf sizc ancl trip, and also check its statistical significance' Take 't'

value for 3 degrees offreedom at 50lo level ofsignif,rcance as 2"53' I8l

siiiirri, _ fraffic and Trarsport Modeling {Etgctive II) {cE76sta)

future year triPs using method. Perform two iterations

3"

6. Distribute
(at least).

t8I

iiffi;.
! Level BE, Full ]llarks : 80
it-v:'' i , : i

i Progrurn*e 
1 
elE i 

Pass Marks 
, l] j

iv91;1r31jiylu-ii,ry

Origin

1I

--1- - -

-b"Jtinuiion ;,;.;;;. Future Year
i 2 J

10 l2 72 60

10 14 24 72

3 t2 l4 26 39

Base Year
-Fut t; Y*;

22 1_+ 26

60 72 39

i{l{ Size Trips per day

1 I 2 2

2 2 4
a
.)

., 4 5 J

4 6 7 4



7 " A mode choice model for a city includes follorving
(B) and Rapid rail (R) r.vith the utility function (U)

A), t,ight rail (L), buses
,les.

l- -Frt,iti* - -- --
!------
I utai :3 2 - 0.3 *c - o.o4 >T

Lu(L):lj-_o]:_t _0,01]^I_ _. _

Lutql_:_q - g.t 1Q__:!.1.L:l_ _

I]l(E :--1J-::--Q!-19--9,9 ! - : ]- -
Where C is cost in dollars and T is time in minute.

a) Based on estimate that 12,000 workers wlll head for downtown each morning, how

many workers w'iil choose to take a particular mode?

b) If govemment subsides light rail by 40a/a, buses by 25Yo,and rail rapid by 15% and

the same time increases automobile cost try 30%, rvhat will be the new modal

distribution? t8l

8" During the peak-hour, a total of 4500l.,ehicles travel from the suburb to the cit5," Route 1

has 96.5 kmph speed lirnit and is 9 65 km in length. Route 2 is 4.83 km in length rr.'ilh

72.4 kmph speed limit. Studies sho*, that the totai travel time on route 1 increascs two

minutes for ever1, additional 500 vehicles added. lv{inutes of a travel timc on route

2 increase-q with the square of the number of vehicles, expressed in thousands of vehicles

per hour. Dctermine the sYstem optimai travel tinies. l-8]

9. Discuss trip and its classification" Dilferentiate betrveen Trip end model spiit model and

tip interchange model split model. [4+4]

10. \Vrite short notes on:

a) O-D Studies
b) N{uitipath assignment and capacity restraint assignment

[2xal

T-tab1e
t,

table
tlvo-
tails

one-
tail

DF I 2 3 4 5 6 7 8 9 10

CX,

0.1 005 6.314 2.920 2.353 2 1ll 2.015 1.943 1.895 r.8601- i.833.1 r.$12
0.05 0.02-< 1,2.746 4.303 3.r82 2.17 6 2.s11 1 A A1 2,36s 2.3061 2,2621 2228

Cost (C) Time (T)

5 30
J 25

2.5 40
o 20
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_-_-*_:I4rgel:r*gg3tqIrcps$l4s
r' candidates-are required to give their answers in their own words as far as practicable.{ Attempt Allquestions.
{_ 4lquestiini 

"orry 
equal marla-{ Assume suitable data if necessary-

1' Discuss the system approach of fransport planning. Discuss the role of model intansportation plaruring.

Perfoffn a hypothesis test using a = 0.05 to determiae if the average time to issue ticket at

ff*:; l j:,T:::",]rf ,*:::,y:"IT ro yass tr"",isl;;#) m" folrowing rabresummarizes in seconds the resdCoftwo raniom ;,,pil ffi;"k" ;ilIil

2.

lg{rple Statisrics Counter I Counter 2
Mean t5 12
Standard deviation

5
Samplg size 25 30

Assume
equal.

the population variances for time through security at these two locations are

J.

4.

List various types of errors in modering. Describe any four of them with appropriateexamples.

why is traffic forecasting done? A bus service links a suburban community with thedowntown area of a 
"rly:-ut* the average bus traver tirr;l,l,as 1.50 hours, bus ridershipwas 4200 passengers. vrith the current urrirug* bus toavel time oi I hour, bus ridership is5100 passengers' A new improvement meaures for public uu, i, u.ing planned that thiswill reduce the bus travel time to 45 minuter. whrril;*"Lu demand of bus afterthe project is implemented? If the bus fare was ns. 25 and nr. so *h."t* ,ri."#pi;4200 and 5100 respectivery. After the improvement price will be Rs. 35, estimate thedemand considering both time and price 

"i6"t.Explain the need of inventory survey in transportation. Discuss the inventory of Iand useand economic activities.

5.

6. A small town consisting of 10 zones was surveyed to find the number of shopping tripsmade by househords of various sizes. The resurts are gire" dro.o, 
*

!i, up a linear regression equation.
Find coirelation coefficient, eoeflicient of deiemination and interpret the results.

a)
L\U!

Zone 1I 2 J 4 5 6 7 8 9 i0Trips 4 1 3 2 2 2 J 4 I 2HH size 6 2 4 3 4 4 6 3 2 4



7. Ihe followinn ,r, 
li:lrcrions_and athacrions are gi'en for a s.r"J*l*d -t"i: ^r-r-aT;;):'"""irons 

are gi'en for a smarl urban area consisting
z,0ngffiffi A

@
500

R

ru
20a

(-

mo
iravel times befween

+uu,",* ;'rffi$ffi"li ffi [f.u, 
*" svT nmeric *o *"iliffi*

?" !,"^"* 2."";; i;;Hffi ruwrnss:

i4one B tolfrom Zone C: ZS *ir]r*

The

The friction factor (F) between the zones can be carcurated uriog qi=# where the varue
:_l! *t calibrated based on toavel .,,*,-. ,^ ^__, .. u

3y:d t" u- *rr"iei9l 
tavel r*'"r:^Tg takesvarue of 0.7..T. K fa*ors can be

;TH:ffiiif-u;"tr#;lx.rn:r*l,t:-r;:*dinpub,,ur*Li"

$A*tffi,rx*r#***r",ffirm'nmru,;ffi ,tT#"*:::i
Y 

=! - 0.35 xC _ 0.03T, where 

" 
* ou**

fri $"*l*"^9:ry*:"rttt for trre scenario. 
ne and c is out-of,pocket expase

9. A total

f:X""{_ll, yits so &om origin

.--' vaye&j()b) Ifparkine f"" "fi",.#ilLffi:{ffi w:r the mode share cha_^_ -.rvsw suare CtrBIlgO aad Why?Mode-
R

Auto
Rail
Ilt'o

2.15
A-rs

r ein]
14-- )<

30
kaffic

0.0s

1::1.t t9 go. '2" is a -" *rD $o uom origin "1.] to destination ,.3,,.

;:llTL:T6';";:li:.";*H,lx'h3'f :*'tr'"uirn.'fr xiuuo*;:*Hff1iltr*,h1rtr"txytr,liffi :tr#""I*,,lxr:flow on *," ri*, ,ir,iJiil;",#::fi,ff,
There are two
1 to 2: similar

function of the

Link Tim.Tl;t-2 -...:v rurrr;llon
zxQn

,o;T. s"-*;--
5Xqrs

2*3

r:;s#:ffitr*lHffirignmenr and equiribrium rraver rimt
,-,aa^_i,.^ , - 

tgnment? a-.':erru.r rr.rYel ame from I b 3? What is10. Describe house hord ,r*^,,-*, __- 
s rt rtraat ,,

u."on,ii..lf, ;t"J*ffi il::,:,ff1,i:?":HffiHingstuaregies.whatracroxsshourd
***

1*3



TRIBHUVANUNIYERSITY

INSTiTUTE OF ENGINEERING

Examination Control Division
2076 Bhadra

Subject: - Traffic and Transport Modeling @leetive II) {C876510}

1.

2.

a

4.

s

6.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions..
Thefigures in the margin indicate Full klarks.
Assume switable data if neeessary.

Explain different types of decision making theories that can be applied in Transport
modeiing. 1 . I8I

The probability of vehicle aniving and tuming left or rigbt is 0.6 during 15 second at
Baneshra'or intersection. Find the probability that there will be 0, I , 2, 3, or more vehicle
aniving and going through (neither left nor right) in a minute of interval. 14+41

List the various method of forecasting and explain in brief about forecasting based on past
kend. [4+41

List out the major information needed for transportation planning. What is home based
survey and what types of information are collected through home based survey? t8l
ClassiS trips based on various category. What are the major factor that influence in the
choice of a particular mode.

Develop trip generation model
coefficient of determination. Alsc

for the following data and calculate and interpret
of determination. Also calculate the trips coresponding to HI size of

Average HH size 2 J 4 5 6

Average total trips per day 5 7 I 10. 10

7. A small study area has been divided into three zones and limited survey has resulted in
the following trip matrix:

Estimated for future I tri for each below:tota zone are as

Zones Future Trio Orisin Future Trip Destination
1 460 400

2 400 500
J 642 702

Use Fumess method to estimate future irrter'zonal movements up to two iterations.

A calibrated cost function for travel in a medium sized city by car, bus and rail is
c:A*0.002*x+0.05*Y
WhereX=kavel cost (Rs) 8.Y : Travel time

Mode A X Y
Car 0.3 500 30

Bus 0.35 75 60

Rail 0.4 1sCI 45

Calculate modal split for the given values.
If a parking fee of Rs 200 is imposed, what would be the effect on modal share?

14+47

t8I

t8l

Zane 1 2 J

I 50 1s0 300
2 100 50 100
J 200 250 20

i8l

Exam. Resular/Bach ' .

Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/il Time 3 hrs.



9. There are two features:routes A and B to reachthe destinatior with
Route Travel time at Zero flow Maximum Capacity
A 10 2000

B 15 4000

Distribute 4500 vehicular trips using incremental techniques with tlree equal increments.

Use BPR method to calcuiate fravel time for conesponding flow. Take s,=0.5 and B:4. t8]

10. Write short notes an: (Any Two) [4x?7
a) Elasticity model
b) Wardrop Principle of Route Choice
c) Generalized cost function

r& rF*
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Candidates are required to give their answers in their own rvords as far as practicable'

Attempt All questions.

All questions earrY equal marks-

Assume suitable data if necessary.

Explain ttre issues that are to be dealt in transport modeling'

At a specified point on a highway, vehicles are known to arrive according to a Poisson

pror"rr. Vehicles ur" ,o*t I in jd-second intervals, and vehicle counts are taken in 120

of thrr" tirne intervals. It is noted that no cars arrive in 18 of these 120 intervals'

Calculate the Runobr of these 120 intervals in which exactly three cars arrive.

Explain the differenl types of errors during the process of modeling' Discuss elasticity

model of traffic foreeasting.

What are the factors to be considered in trarlsport studies? Explain the base year

inventories neded for transport modeling'

What gre the advantages of cross classification method over growth factor method of trip

generation? What is trip balancing and why is it needed?

Consider the following trip attraction models estimated

package (tratios are given in parentheses)

),: 121.3 +0.g9xr
(5.?) (7,3)

l' : 40'l + 0.14X? + 0'6tXr * 0'25X+
(6'4) (1.9) (2'4) tl'8)

y- -t.? +2.57X1 -l-7lixr
( -0.6) t9'9) ( -9'3)

Exam.

Lrvel BE Full Marks 80

Programme BCE Pass Marks )/,

Year / Part Iv/II Time 3 hrs.

using a standard comPuting

R] - 0.900

R3 = 0.925

B2 = 0,996

t.
1

a

4_

5.

6.

rvhere Y are work trips attracted to ttre zone, X1 is total employment in the zone, Xz is

industrial employment in the zone, x3 is commercial employment in the zone and xl is

seryice enployment. Choose the most appropriate model, explaining the reason'

7. Consider the transport network below with two origins (A and B) and one destination (C).

The travel demand from A to C is 5.000 velrlh and the travel demand from B to C is

10000 veh/h. The netrvork consists of five links. Only on link 3 congestion can occllr, on

all other links it is asstuned that the capacity is suffrcient to accommodate all traffic. The

travel times min. as a function of the link flows vehlh are gil'en in the figure for to each

Iink? In a user equilibrium assignment, horv maqy vehicles will use each of the links?

.1,ir:l'. r . ;.,, .:;i,r RegUIaf ii:.i rt*f l).1;, tI{&



g. A market segment consists of 700 individuals. A multinomial logit mode choice model is

calibrated foi this market segmen! resulting in the following utility function:

u: F,n - 0.35C - 0.0157

Where C = out of pocket cost and T = travel tirne, min. Values of B, are

bus Eansit 0.00

rail transit 0.60

auto t '80
for a particular orgin-destination pair, the cost of an auto trip, whieh takes 10 min, is 2'8O

Rail transit trips, which take 15 min, cost is 2.00. Bus translt takes 25 min and costs 1'50'

Predict the number of trips from this market segment that use each mode'

g. Explain how different factors affect mode choice. Describe the route choice behavior'

l0- Consider two zones with the following data:

number of inhabitants number ofjobs

ZnneA 1000 300

ZoneB 800 20

The number of inhabitants has been determined with a higher precision thT 9" number

ofjobs. On average, the number of departing trips is 0.25 per inhabitant, and the number

ofLiving trips ii ti.t p*. job. All thi travel reiistan.es (iutrazonal and interzonal) may

be assumed equal. Determine the Eip diskibution'

a. elasticitY model
b. land use tranryort cycie

***
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'/ Candidates are required to give their ansr.r,ers in their own words as far as practicable.
'/ Attempt All questions.
/ All questions corry equal tnarks.
,/ Assume suitable dala if neces,tary.

1. What is model? Explain the factors that affect the choice of modeling approach.

2. At a specified point on a highr,,,ay, vehicles are known to arrive according to a poisson
process- Vehicles are counted in 2O-second intervals, and vehicle counts are taken in

:se i20 intervais.
greater and those

that will be less than 6 seconds.

What practical constraints are to be considered in sampling? Discuss elasticity model
of traffic forecasting.

Explain the base year inventories needed for transport modeling.

How trip classification affects trip distribution? What is trip balancing and why is it
needed?

The number of shopping trips on Saturday and the corresponding househoid sizes are
shorvn in table belou,. Compute the trip rate if the average household size is 3.5.rate if the a

HH no. Trips People in HH
1

aJ 4
2 1 2
J II 3

+ 5 4
5 I

J 2

6 2 4

6 8

8 4 6

9 5 6

10 a 2

Two roads begin at a gate entrance to a park and take different scenic routes to a single
main attraction in the park. The park manager knor+,s that 4000 vehicles anive during
the peak hour, and he distributes tirese vehicles among the tq,o routes so that un .qrJ
number of vehicles take each roule. The performance functions for the routes are tl :
1 0 + xt and tz: 5 + 3x2, rvith the x's expressed in thousands of vehicles per hour and
the t's in rninutes. How many vehicle-hours would have been saved had the park
manager distributed the vehicular traffic so as to achieve a system-optimal solution?

4.

5.

3.

6.

7,

Exam. Back
Level BE Full N{arks 80

Prograrnme BCE Pass Marks )l

Year / Part IV/II Time 3 hrs.



8. A simple u'ork-mode--choice model is estimated from data in a small urban area. ta
determine the probabilities of individual travelers selecting various modes. The rnode
choices include Motorbike (M), Car Sharing (CS), and bus (B), and the utiiity functions
are estimated as

lJM: 2.2 - 0.2 (Cost) - 0.03 (Travel time)
Ucs : 0.8 - 0.2 (Cost) - 0,03 (Travel time)
Ue: -0.2 (Cost) -0.01 (Travel Time)

Where cost is in unit and time is in minutes. Between a residenlial area and an industrial
complex, 4000 workers (generating vehicle-based trips) deparl for work during the
peak hour. For all workers, the cost of driving an automobile is 6 unit w.ith a travel time
of 2A minutes, and the bus fare is I unit with a travel time of 25 minutes. If the shared-
ride option always consists of two travelers sharing costs equally, how many workers
will take each mode? A bus company is making efforts to increase rvork-trip bus usage
by constructing an exclusive bus lane that reduces bus travei time to 10 minutes and
shared-ride vehicles are also pennitted to use the facilitl,u,hat kind of change in rnode
choice occurs?

9. Explain the factors that aflect the choice of a particular mode. Why transit trip
assignment is more compler than other vehicular trip assignment?

10. Consider three villages. A, B, and C. The roads connecting the villages are indicated in
the figure belou' rvhere each road is bi-directional. The distances are indicated in
kilometers. Furlhermore. the production and attraction per zone is given in the tabie
below. Assume that there is no intrazonal traffic. Distribute the trips by doubly
constrained gravity model. (One full iteration needed)

zoile prodnction a$r'actiot
A 200
B 500
c i00

ls0
400
250
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tbe of $i ( l0[t *cnt subsid:r raii fare

lvfccie X
h4otorcycle l.r.J iln ?.5

Bus 0.3s 1<

Raii 0.4 40

{i. tr}istriirule future ,vi:ar r;sing Fraltr gt"oltth facr-cr rlethoi' F'crftirm trro iieration iai

ca.:riiidates a.re required to gi n'e.t.heir arlsrvers ilt thelr own rr:crrds as f'ar a's practicabie"

,4t t e ;ttp t 4-!l qtte s t la ns'

i:;rn igrrT)i in the margitt ivtciicate {-g!-Mg*-
As.turtte,s urta!:le riat a i.7' n e c e s s a r y'

Deflnc moeiel. Bricti.v iisr tire rnalcr {cur tl:artsporliition rr:lateii prol'letts appeariilg 
",:^ . ,.

Kathmandi: Valley. i}.piail li31r': 1'cu i''an gci riC iri tilose p'r"cbierns' i ;T-++ l

liepal 11a1a,,,a1 criver ifulres ir0Llc kril ci'-rring ilie r:niite yeal'.'Iiie proba'biii*'y of havinlr

crirsh is 1t)0 per zoii miiricn veiricle-lims' witt is t'he prt-nabiiitl'ciririver havirrg" at ieasi

2 cr*str';s during his <lriving +arrier ci'?0 vears? iSl

i,lxllain the hr:usehoirJ inten'ie'.v method ot' iri'rrupcnaliorr :rirr''-'y' Explain Stated anC

l{eve,aled Preierence Sur'''s} vrith cxamp'ltn"^ 
'-----' 

f4-'{]

A cali-biatr:il eost function ltr tr*','el in a rnetliLlm sized city b-v moturcycle' bris and raii as

A + t).LroZX -r 0.05Y *t,*'" X ='travei cost (ceut) and Y :.Trav-"T:^fl]|?.:i,fi1tT:
A + {,,'uu/-\ -r u'u') t F 

ibe the result if govemlnenl imposes parking
rnodai splir firr th* given values' \Vi"''ai '*ould b- ]T 1-:-Y ]:. q?,:,;".""r1t rirlpuli'. r''(u l''ri- 

to'r

r,, - ^cf,l I rlrrr,-.:nt} c-rhqii1..,raii fare hV 4i]9zi 31i{ iltts fare fO'10!l/o' 161

'I

?..

3,

n.t,

5. Describe Zoning and Networking. A s'invey was can'ied 
",'J.to 

determine spot speed of

vehiele at singadur;ar-Bhadrakati ,r"rion. 
-i1"," 

pr"rious st*dies; suggest that the standard

deviation on the average speeci wili be almost't0 krnph' The team wants to obtain the

avf,rage speed within *i.o. tr z krnph with prabability *r o.q:. Determine the sample size

for the observa'Licn.

trips

[4+4]

Ii0j
lea-qt

I3::se Year i:uiuit Yi:a:'
Origin Jestinaiicn

1 /" 3

t 10 1rZ 22 60

') iU 14 i')

3 12 ta 26 39

lt-\
J\i

!'

Il-

Base Ycar 22
,.1 4,:+

Future Year 50 '12

'7 . IJefine traffic tbrecasting an<i. cxpiain ils impailanr-:e in transportalicn planning' [2+4]



S.Tripsciirresponiir:gto}iHsizcareshcrvninatijacerr,i-tahr1*.Compirtethetriprcte
c*nrspr:ndinr r" ;;r;-'fr",,ri1-1i-*r. -L'i.i"loa c*ctl' fiu *atistiial sig.iifieance oi'

tlie der,*1ope,r{it&c jirjl*lu,, of I.?.01ar 95% ti:rifrrience tn'telvai'
r cf

ro lioto

{eglry11
I ';ti sizr Trips Per ri.a

I 3
+

i_
5

b
7

2 J

3 4 L

4 6

Assign the vehicle trips sliown i*,?,?, 
trip table to ihe network shown

'-Atr1-or-Nothing" tecnnique' Aiso caiculate tt.re iotat vehicle minute of lravel'

using

Desilnatroit

1--,,-tlit'**-:;-a-;"{"}risin

1 1S{j 10s aili1 150

) 400 ?00 r0s 500

?QO 100 100 150

4 ?50 150 300 400

5 100 5s 350'

rrrcde? ExPiain brieflv ihe

10. What are the factors that influence the choice of particuiar
'"' 

ut iirtiouf tools used in transport modeling'
l4+41
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O5.I TRIBI-IUVAN LT'IIVERSITY

INSTITUTE OF ENGTNE]ERING

Examination Control Division
2072 Ashwin

r' Candidates are required to give their answers in their o',tr w*rds as far as practicable.
{ Attempt All questions,
€' ffiiefigures in the murgift indicate {utl Mqfksy' Assume suitahle data if iecessary.

l. Describe transport plarrglggtgcess. What is the major role ot traffic engineering?

2. The data .t o*.Ellffi[of the parking space in a parking lot consists of 50 space!.
Tte count was taken as 15 min interval during the 4 hr duration between 11 am to 3 pm
on 6 weeks elay. Verify whether the no. of, vacant space during any cauni follows a
poisoCs diskibution.

3. Discuss about ihe importance of traffic forecasting. List the vario_us lqethld_ql&recasting
and explain in brief about classical four step modeling. - . [3+5]

47 List the various method used for transporktion survey. What are the various inventories/. of transportation facilities, land use and economic activities? 14+41

57 a caltbrated cost function for various modes; Auto (A), Micro {M), Bus (B) and Rail (R)
1 for a certain city is summarized in the adjustment teble. [4+4]

l',{ode Calibrated Cost Function Cost (C) in Dcllar Time (t) in minute
Auto 0.3*c+0.04*T-3.2 ) JIJ
lv{icro 0.3*c+0.04*T-1 25
Elus 0.i*C+6.n1*1 2.5 40
Rail G.3*C+6.95 *T- 1.5 6 'Lfi

Calculale the modei split a1 present condition. If government subsides cost of light rail by
30% ancl buses to BA%;a aad the same time increases autornobile cost by l|Yo,rvh-at wiii be
the nerv modal distribution?

{Ql
l1r.l

i8j
cf 1;arki Frequency

{i
49 r<t-J

48 2r
47 2A
1+O

+-\ 10

44 i

43 l

47 I

?t 1

4'l .:r i-'.r-i 0

BCE i Fass Marks i 32



,j The pcpulation of, a particular zone is divided into two categeries: low and high income;

an<l fwo rnodes; bus and bike. The random probability clistribution is as tbllows: [5+3]

I

Trausportati'on rnode Low inccme (LI) E1igtr income iHI)
Bus 0.45 0.i5
Bike \i. t

lf ?5% of population are low income populatian, find probability distribution for

stuafified and 
"iroice 

based method. What is the probability that the bus is being used by

low income persons?

The number of work trips produee,l in and attracte<1 to three zone 7,2 and 3 by public

transit are as under:

Zone Z

Trip Produced {PJ ltL 33 aoL(t

Trip Attracted ($) JJ 28 i4

The friction-factors values betrveen the various zones, obtained as a result ofcalibratian

can be taken from the following matrix-

IB]

8.

Distribute the trips befi&'een the zcnes iaking the zene to zone socio-econamic adjustrnent

factors K,j = i by appiy gravity modei {Only twcr iterations)'

Trip rate corresponding to househoid (HH) size is shown in the adjacent table. Model the

reiationship tetieen ti'H *ir. and trip; and also check i{s statistical significance. Take 't'

vaiue for 3 ,i*g.*" of,fieedom at 5% level of signifieance as 2.53.
/ l8l

HH size TriBs per day

1 1
1 2

2 ? Aa -l

_3 4 J
4 6 7 4

9. During the peak-hour, a total of 4500 vehicles travel from the subw!-!9Jhe city' Route 1

has g6.S km/ir speed limit and is 9.155 km in length; Route 2 is t B3-@ .iril::{l-*ith
72.4 ktillh sp*.a ti*it. Studies show thlt the.totallryv4limg-qli roule. I increases two

minutes for ev@!d!1ional500 vehicles added. Minutes of a travei time oL--route 2

increase with the r@1.r, *np...**d in ttrffisanas of vehicle per

hour. Detffiine ffie system optimal travel tirnes'

10. Write short notes:

a) Factors affecting Trip Generation

p tnli**um path with capaciry restraints

{.**

l8l

[4+4j

1 Z J

1 13 6/. A1*t

2 50

l 50
'-l fi 41



OsF TRIEFITIVAN UNIVERSITY

INSTITUTE OF ENGTNEERING

Exarnination Control Division
2071 Bhadra

Subject: - Traflic and Tranglo* VpdS]lng {li$cliue rr) icE765 tCI)

,/ Candidates are required to give their answers in their own words as far as praclicable.

{ Attempt A!!questian's.

',/ The figures in the tnargin indicate Full Marks'
{ Assuma,ruitcbie data d'necessary.

1. What is model? Explain how different factors affect the choice of moileling approaeh' [216]

2. An cbserver counts 36C vehicleslhr at a speciflc highrvay loeation. Assume that the vehicles arrivals are

poisson distributed. What is the prohability that thE gap between successive vehicies will be less than 7

seconrls? What is the prcbability that the gap between successive vehicles wiil be between 7 and 10

seconds. t8l

3. Shortlv describe the elasticity modelfor traffic forecasting. An engineei" wishing to obtain the speed

characteristics on a rcad in her ciry at a confidence level of 95% and an acceptable ievet of +7 Wh
callected a totai of 120 spot speed samples and determined that the variance is 25 {kmph}2. Has the

engineer met with all the requirements of the study? [4+4]

4. Explain the base year inventories needed for transport modeling' t8l

5. Classify the trips and explain how generations and attractions are balanceci. Explain the generalized cost

function. [4+4J

5. A small stucly area represented by six traffic zones has the foltowing characteristics.

Txne .! , t
t 5 6

Trio aroduction 600 450 900 850 750 290

Car ownership 250 ?00 710 615 280 130

fu,rmulate a trip production model and calculate relevant statistics for its significance. The value of t
sibtistics fsr 3 degree of freedom at 5% level of significance is 2.353. t8I

7. Consider the following transportation network consisting of 6 nodes and 9 directed links with

copesponding costs. Three nodes serve as an origin node as wellas destination node where trip

production and at6action takes place. For the intrazonal trips assume the travel impedance as 1.

7-one Residents Jobs

A 400 250

B 200 250

C 500 250

The trip production and atraction can be calculated using zonal data summarized below" The no. of trips

produced per zone is 0.6 per residents and the numher of trips attracted is 0.8 per job. tusume that the

distribution function is given UV f(cu) = Yc,rwhere Cry is the cost from zone i to zone j. Determine the S-D

trip matrix by applying gravity model{only one iteratiori}. t8I

Exarn. ,, , : Regular/Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part lV/It Tim* 3 hrs.



8.

9.

write down the different factors affecting mode ctroice. what are the differences between rnultipath

assignment and incremental traffic assignment? [4+4]

Given the utilitY equation

the following travel modes.
lv{ode k Op A1 Xt

Car -0.20 t20 30

Express bus -0.40 60 45

Reeular bus -0.60 tn.. 55

1000 vph

What would be the volumes and travel times on hoth freeways downstream of the bifurcation under
: '.-,::;.-*.:; t8l
user equilibrium?

:k**

Uk = Gt<- 0.003X1 * 0'04X2

Where X, is the travel cost ln iupeei and Xzis ihe travel time in r:ninutes' Calculate the market shares of

I8l

I As6ql6 uso l, v'vv t -- | - ----J"

Alsoestimatetheeffectttratasffimodeswillhaveonmodal5plit.
An eastbound urban coffidor is composed of a freeway splitting into two freeways running in parallel as

shown. The performance function of the first freeway is given by fr = 4 + 3 g) where Cr is the freeuray

capacity of 2500 vph, tr is the travel cost is minutes and qr is the volume u$ing the freeway in vph' The

second freeway has a performance function given by tz = 6 + z (fi) wrrere cz is the capacity in vph' The

ftow on the second freeway can be described by a Greenshield relationship of the form v=10o{'625K'

;;vJ;Gu.J in mpr, and K is the density in veh/km. if the total demand from the main line

upstream of the bifurcation is 2500 vph and the total onrarnp T.* tt 1000 vph'
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Exar*inati+:eCorttroi*ir,isioa}'|''.o{'-1TPeBCElFass}ia;'lsj-

._.-__-----.-_-

Suh.!ec!: - Tlaffic ancl Transporr \'locet:,ng {Electit,e llt rCE-5jlt '

Cairdid:r.ies art required io rire ',hrjr ansrlirs in their orur r,r,orcis as iar as practicable.
-: {t a ntp! .4 i! :' ue sr i o ns.

lhe jigut-es in ihe nr:rrEin i:ioi,:ar: ?-yll ;'riar!:s
..s.'lriit.' sttil,./,!t ,irti,: :: ),, -, -r i,'.

!:,"lplain the chzuacteristics oi translori proileiir.? .Also descrjbe'the model deveioping

irocess. [4--{ I

The obsen,ed mean heaii'r'av ls -r.5 s:coiris and sizu'rdard deviation is 2.6 seconis.

Compute-the probab-riin, that ihe heaCrvai' lies 'oetr','een 0 and 0.5 seconds. Assume

l{.

+.

6

.\

riiat e:.,pecied headr.,,a.'' is C. j :{.cr-,lis.

What a-re the"differrfli i- r.r:: .rf i::'.,rs rn r-nodel;rrr:? Explain briefly the traffic

r8l

i lLtl
IT -Jfcrecastins .nethocs.

\''v'hat are tre base 1,ear invenio:les nEeded lor transportation roodeling? Explaii: ir
b:iei rht h':i:re in:::-,'it.... .sur r,': -.' a^ a1- t '-fii

D:scrilc rh,,' j::cior::li'c;Lirr iip gcncration'l L.xpleir: P-A matrix urd C-D m:'.:ix.
i++41

A rip prcdu,-,1ion ::sression equation rvas develcped using some ciata and the
:':suitiic c.: -:iiion is:

0i : 0.091 + 0.735(size)i + 0.945 (CC)i
--;.

C;: ;.et-l.i ili..y trips pei household produced in zone i
, -'-o) : 2 -,.,o hnsqsfioid sizc in z,one i_-.LV) I U! -id:Uttu

'f r ;)-- 11 oo crr oure;shir, it', el irr zone i.. - ,tL

Fciecaslee :r'rmber cf househoicis
E4-.:1.. ..;,'^I aitil r I ,' JI-u /--- ^..,----l :

L alr !r,rrrLrLrrrr

0 l 2 or more
1
)

1^ 42 d
'l r0 _{l i0"

i1 ii I 158
.l ilr itlcae ) 1l lc0

ioi:r,, .l:ili il,p prociitctri-,;r:, ici ii ,r given zone .i.,1



-. .:^- .^^,,.,^-1, -. ;-,-{;. )lc,-J in lll-

fig*.;;o.. li,. nunrbe r ne >:i lo e:.ch 1ii* rei.,resents the ti-avel cosr' Assulile all

**r-r"rrf travei cost as i. The rcral tlip ploduciiorr and anraction of .ril zones 3re

given in the table

R

9.

Determine the oD trip mauir using gravih'mociel using accessibiliry

Fi; : f(ci) = 5 x .(-0 sc:i) as rhe trip distribution function (Perfom onll', 
"uo- rJ -\-rI.1 .. f Ollol

lr srations).

Eiaborate the factors that affect mode choice? Expiain transittrip assignment [4-4]

The total number of trips from zone i to zone j is 5000' Currerrtiy ali tiips are made by

cfr. Government has two alter:latives. to intrcduce a train or a bus Tlie travei

"ir.qu"rqrigtic-$ 
and respectrve 9.?e"!ficients p19 eivel i1 talle bel.ow,Decide 

f'fib:t::

airernative in terms 01inps c3rriec i8i, '

f1l
'lI

,walkL; J

;t
'lt FU 0ij

Coefficient 0.05 0.04 007 0.2 c.2

Car 25 ?2 6

D,,^
tJ uJ 35 (1 o a()

Train 14 o

1a\ Csnsider the ioilowing transporl nef'r'ork fiom city A to B consisting of ihuee non-

o.,rerlapping routes. gi.h ,o,-rr- consisis of a slngle Enk- The travel demand from A to

B is 3000 travelers.

Let the {lc*, on each lini: 'le 
'jerrciei 5r' q" t'[g1e a :

f.rnctions t.(qo)ate giveii t'," tht EPR f:'ii-iction The

given in the ra-bie belo*'-

1.2- 3, The travel time

pararneters foi each link arc

]e L:ir-rlne tr: lcv.'s rn ar aL"-n,-lrrllling:ssicit:l-n' trai'ef iime
fcl
i.0j

Anrdcrion
a

300 165

\\ hai v'rli t,e ille

i irl' tP cn ctn 8,.
^-1 iti I 000 1 I

2-t (l i c00 2 I
!

1? 6000 i 0 1
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!' Catdidares are requireci to give ttit-ir answers in lheir ot"u.il rvords as inr as praciicat-'le'

-/ Attempt Alt qtrestions

'1 Ttrc jgl,ns in tlte ntargin indicote Full Marks'

t .tssi,^e suilabLe d'tto i.f nece ssar't'

Wharisamodel?Describemodelcalibrationandvaiidationplocess.
l2+61

'l econornic activities?
\Irirai are rhe inventones relateC"to t-ransportation facilitics arr' :-''": '''- -'

[4.r-4j'
Di-icuss in brielabout the llome inlerview tujv"''

3.

- ^c.. ..^^r;-^ -o,l.^,lc \L'hrt arr 1l-,a ftLloi5 lu bc eonsiricreii
Describe the various t)?es of sunpling methoiis' What are 

"he 
I

I4+4]. -o I J

drinPg zoning'.the certall areal
.)

l il i-. 
"

1.

2.

^l"lu'.n';".. 
*oa'l flo' u 'p't'n 'ltv 

i""tua"o ioltSod;': Il: lil'.:,:l,,fi',Yllt" ,t8l
eilI,;;il:",'Ji'ffi i; ;i,:;;;e "iut}'n'""tion ftr) o"n"': T'* t"'"Yg tabre'4.

c"t"r-;n" the usage of each mode if there are aiiogc',her 1c-000 trip rnaker in a rlay'

5. Disci_iss about ihe advan-rages and tlisaclvantages of grcuith lactoi iricihod ol

distribution and also meniion the lacior affecting mode choice ' '

Ar ar uncorrrrollerl 1' junction. pasl experierce intlicates that the lrcibe,bi]rt-v "f ^ ]:lt^t]"
arrir.ing on the ,iA" 

"iroua 
during a 20 second intewal 

'md 
tum;l-€ right inic a mun road

is 114. Firrd rhe probability that in a penod ol 1 rninute ihere rvill l'e l' 2' l''tr or 5

vehicles arriving ard tuming right'

Explain dit-fdrenl t1'pes oi-rraific loreca-sting rnodeis. Explarn t'iavel demand function'

F.alisl the problems tha'r 'arise il applicaiiln ol rcgrcssi(rn 'rnal,\'sis' Trip datii frort-r ihe

sturly zx-ea is given in the ]-ablt I Irinrl ou1 the ballcing iactor and balance the number

of rvork- '.r-ips in liie sirldv arca-

l-airle i Nrrribtr ol'l'orks trips in thc stuci-v area

i,lnbaiarrceci r',ork ui Ralalcecl work

jrroduclion trips i Aftr-action tl

't ltilil,I Ftmction Cost (C) Time (i) Cons'rant (P)

5 30 3.7rvrr=P-01*C-0.04r I
5 25 i

2.5 4L) 0-U(lvl)=P 0-l + C-0'01 * i

{: 2A 1.5ti[B):i'0.3*C-0'o)*l
!

trip
frr,l-1_ ,t raj

6.

1.

C)

i8l

[4r 4l

t I'tnl
l" ' j

I

!

1

.i

Attiacilor1ni Zones

50G

Picrdlctir,n 1ri pS

I

irrrrr-r> f|1*a'-(1 04+ i

r4
tl.l(
\6

l0i)0
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*:-.- ..
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', j "i"7. .'' i .'

o

250

Srib iotal i 1750
l-^+D! 231s0

A to\1.n coilsisls of lour residential areas A. Il. t'. D 3nd t\\'o rndustrial estales X and Y'

iieneration fquatic)ns shorv that, lor the design year in qriestion, the trips .from home to

.,r,crkgeneiaiegbyglchlgsi.{91}:11o.t:u.,p:l'i'van{rfl.tnns3ttractedineachinciustrial
ldl

It is kn,".,u,i: that the ailraction betrveen zones js in'.'ersely proportion to the square of the

joul,.,e]. tirne t-.e1r,,,een z.lnes. The joumey timcs jn n'rinutes from the home to u'ork trre:

Zcnes ,{ (minutes) Y (minutes)

A l-) 2A

B 10

C 10 10
n l5 20

Caicrilate ;iri<1 
-,6biriate ihr: inteizciral r.rips for journeys fiont home to ,,vork- Pertbrm only

1','.', ilerrii.r;rs.

i0. I-xpiain ciiiierrnt ivpes of ri-rp assigrment models? ln order to relieve congcstion on ail

-rirbirl sir.:r:1 nrl.,vcirk a ri:otonr'ay is proposeii io be construclecl T'he travel lime from onc

7-{rre ceptrolii io ar:,,-,the;- -;ia the proposed rnctonvay is estimateci ro bc 20 mintties

."vhriels.lEe iirite ior the salre travi:i via exisling -cteet is 25 rninutes. The flow belr,','een

il;e irvu" zclle ceiiti-tlrris is .8i10 ..'chicies per hrlrr. Assign the flow beiween the new

rrotLri^\'''aj' ar':l e-.'isilirg sireets [4:41

Li

E
E

E

i:
a:

iJaEt,@

-'a

't

q
0

5000 s00

.?000 - : 500,
3C00, I 500

i0 2000 l 2i
i Sub lotals 2140c 2t)700

l0{r0 i i 00
,5 0c

Ilesidential Zones i-rip Prociuctioir= inciustrial Zones * Trip Attrac'tion

A i200 4500

D L1 5A 'v .. ril0a

C 2254
D 1 000


