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1. Discuss critical characteristics of driver related to vision that affect haffic performance. t8]

2. Define spot speed and explain the methods of conducting spot speed study. Write down
the advantages and limitations of rotary intersection. t8l

3. Assuming the linear speed-density relationship, the mean free speed is observed to be
8Okmph neat zero density and the corresponding jam density is 120veh/hr. I8l

a) Write down the speed-density and flow density equation.
b) Draw v-k, v-q and q-v diagram indicating the critical values.
c) Compute speed and density corresponding to flow of 800 veh/hr.
d) Compute the avg headways, spacing when the flow is maximum.

4. At a right-angled intersection of two roads, Road I has four lanes with a total width of
14m and Road 2 has two lanes with a total width of 7m. The volume of traffic
approaching the intersection during the design hour are 850 and 750 PCU/hr on the two
approaches of Road 1 and 200 and 250 PCIr'/hr on the two approaches of Road 2. Take
saturation flow of each direction of road 1 and 2 as 3675PCU/tr and 1890 PCUlhr
respectively and amber time 3 sec, lost time 2 sec per phase for both the roads.

5. Explain the various factors affecting the pavement design.

6. Calculate the length and spacing of dowel bars of dia 25mm at an expansion joint of
concrete pavement of thickness 25 cm. Design wheel load 5000 kg. Load capacrty of the
dowel system is 40 percent of design wheel load. Joint width is 2.0 cm and the
permissible stress in shear, bending and bearing stress in dowel bars are 1000, 1400 and
100 kg/cm2 respectively. Modulus of elasticity of concrete 2.45 x 10s kglcm2, modulus of
subgrade reaction: 8 kg/cm', Poisson ratio:0.15.

7. Explain the characteristics of Mass Haul Diagram with neat diagram. Define the free
haul, the over haul and shrinkage and swelling. [S]

8. Differentiate between rolled concrete and normal concrete used in road construction.
Describe the construction steps of cement concrete pavement with material and quality
control. I8l

9. Write down the process of overlay design of pavement by Benkelman beam Deflection
Method. t8I

10. Explain the major characteristics of Ideal Bridge. How drainage are managed while
tunneling? t8I
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Candidates are required to give their answers in their owr u'crds as fu, as
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7'he ligures in tlte tnargin indicate {wll Marks.
Assume suitsble data if necessary.

7.

Define parking accumuiation, palking turnover. parking load and parking index. Erpiain
speed-density relaiion and speed-1low relation with required graphs.

A passenger car of mass 430 kg moving east coilides with a iluck of lnass 1299 kg that is
rno'.,ing south" Initial skid distances of the car and the tnrc'.k are i5 in and 10 nr
respectively. After col.lision they bck together and skid through a <listance equai to 8 m in
direction 65 degrees south of east before stopping. Compute rhe initial speecls of the car
and the L:uck. Assume average coefficient of friction as 0.5.

\trhat are the advantages of one way traffic movement? Draw a right angle four arm
intersecl.ion cf trvo roads and show various conflict points, if both roads with two way
ma.vements? Classifu the type of conflicts.

tui isolated signal rvith pedestrian indicatiur: is to be instailed cn a right angled
intersection r.r.ith road A,lBm rride anci r,;ad B. 12m rvicie. J'he heaviest volume per hour
lor each lanc ofroad A anil B are 300 and 250. respeclively. The approach speeds are 55
and 40 icmph for road A and B respectively. Design thc tirning oi tral{ic and pedesirian
signals"

What are the factors that affbct in pavement desiga? ilow are they considered in
AASHTO method? [1+T]
A CC pavemeut slab of thickness 20cm is constructed over a granular subbase having
modular ol reaetion i 5 kg/cm2. Tlie maximum temperature d.i$erence between the top
imd bofiom of the slab during surnmer day and night is tbrurd to be 18"{1. Ihe spacing
befla'een the transverse contraction joint is 4.5 m and that between longitudinal joints is
3.5 n1. The design w'heel load is 5i00 kg, radius of contact area is 15 cm, H value of tlC is
l*10) kg/crnr, Poisson's ratio is 0.15 ancl coefiicient of ther:nal expansion is 10x10{ per
oC and fiiction coefficient is 1.5" Find the w'orst combination cf slresses at the edge. IB]

Braclbury's Warping Stress Coefficienr;s

ilr
i--!-iri

t_i}I

I

2.53lCi?

Values of LTql I and Lyi I

Edge Load Stress Chart (IRC)
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7. lfefine Mass ilaui Diagram w'ith its characteristics. Vy'rite down rhe construction
procedure ofsoil cernlrnt stabilized base course.

8. Explain the t1'pes of bituminous pavernents. I{ow the quality of bitrryninous pavement can
be '-ronttolled in the field?

ir. E,xplair the rtraintenance of bilurninous surfbce. Descriire the typical types of rigid
hr\ -,mrlrt +--i1"--
Frlr111!rtt loliulL.

I t,l. i-ist .rut the ciraracteristics of an ideai bridge site location. Discuss the need of good
r entilation system in tunnels and outline methods of providing it.

t8t

18I

i8l
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Candidates are required to give their answers in their
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The figures in the margin inciicote {uff rtfark;.
Assttme suitable dttt u 4t necess ilry"

lixplain human-vehicle-envirarunent system.
that aff'ect tlel{'i c perfr-',rmance.

cable.

Discuss physicai characteristics of driver

t8l

a
J.

Def-ine the capacity of a road anci list out its type. 'i-wo veh. A and B apprrtaching at rt.
Angie. A from wesl. and B l}om south, collide with c-ach other. After the *ottirion, vehicle
A skids in a direction 45 deg. north of the west ancl .ieh. B, 50 deg. east of norlh. Tire
initial skid distar:ce of veh. A and B are 35 ar:rcl 25m respectively before collision. 'fhe
skid distance after coilision are 30m and 10m respectiveiyt if"the weight r:f veh. A and B
are 3'5 and 6 tonnes respectively. caiculate the originai speecl of vehicles. The avg. skid
resistance of'the par,,ement is fbuncl to be 0.5.5 {2+6i
Using the data in the table belorv. come up rvith cvcle length and actual greeil far all1
phase signal. Assume lost tinie per phase : 3 secon<is. ,vellow time of 3 siconds anci all
red time of 4 sec. 

iSl

4.

5.

Veh,/hr Approach
East North \Vest i South

Flor,v 488 338 115 217
Saturation lkrw t725 1725 1725 i L72s

l)efine PIEV theory, Categorize LOS arrd discuss the faetors need to be considere<i to
evaluate LOS. e+61
The t"trexible pavemeilt was designed 1br two lane two lval,road as shown in tigure. 'Ihe
drainage coefficient for base layer is 1, layer coefficient for sr"lrface and base layer are
ur : 0.323 log1p E1 * 1.42, and a2 : 0.249 log16 E2 - 0.977,where E1 and E2 are in psi.
Determine the initial commercial veiricle per day, the roa,J was designed for. Traffrc
growth rate = 6920, ct'instruction period : 2 yrs. design life : i 0 yrs, VDF : 2"5. ls]

E2 = 3(i ksi

E3= 9 ksr Subgracle

6' Describe four types of rigid pavement with simple sketch. t)iscuss the importasce of
standard axle load in {lexible pavemenr design. [5t3]

7. Explain briefly mass haul rJiagram ',,vith neat figure. Define free haui. overhar,rl and
economic haul distance. 

i5+31
8' What are the equipment's and i:lants needed for the various activities of roaci

construction? Wrile down the ma.terial ancl construction prooedure of llBSD. Ig]
9. Describe the term maintenance, rehabilitation and reconstruction. Describe the typicai

types of rigid pavement faiiure with sketches where possible. tSl
i0' Enumerate the factors to be considered for selecting the bridge site. Describe methocl of

providing drainage in tunnel consrruction. tg]
:.k n ii

M Rcs,il,;
Level BE fuil]t{ar6--ffi
Programme BCE Pass Marlc 32
Year / Part IV i I Time *'J 

hrJ.



TRIB}IUVAN UNIVERSITY

IN STiTUTE OF ENGINEE'RING

Examination Control Division
2080 Baishakh

Subject:- Transportation Engineering II (CE 703)

'il their os.n
Cancliriates :u'e require<l to give their answers tr

Att emPt A lJ q u cs t iort s'

li ir,,7i in thc nntgin indrcatc Full Matt;

,q.ssinie suilablc dattt ( necessary'

l.E,xplainthcimportanceofvisiotrtoRoadusers.Theaccelerationofi..r-ehicleisgivenby
the eciuaticn belor'r':

dvldt=2-0.04v
Compute the time when the acceleration of the vehicle will be 1'0 m/sz if the vehicle was 

iSl
ioi,iuffy traveliing at 100 kPh'

a) Table below_ shows volume counts on an approach of an urban intersection from *''O 
1O*01

AM to 10:30 AIv{'
Tffi --

S,-lO - S:+-'

Determine (i) peak hour (ii) peak hourly t'olume (iii) peak hour l'actor, and (iv) the

;;sig, florv raie for thc aPProach'

b)Traveltimedata(insecorrcls)cf14vehiclestraversingatrrckilometcrrcrdsegnretrt
are:

80, 90, 96, 8'1'7' 12'79'"'l2A'97 ")'85'7' 78'i' 80'9' 93'5' 76 6' and 86'i

Estimate(i)lhetimemeanspeed.-and(ii)theSpacemeanspeed(iii)\\,laatrrillbethe
averagc density;i;t';il'"'tra{fic stream if tG meanhcacway is 8 sec'?

3"Mentiontheneedofcrashstudies.DiscussthestepstodesignhighrvayligtrtingSystem'[2+.6]

4. Road P is i3'5 m wide and road Q is 10"5 m' An isoiated signal with pedestrian

indicarions are ro be ffi;d:f #tt igr.i itt"'section' The-peak volumes per horu tor

road p and road Q ,* iio ,.a 200 respectir;ei;. il; "ppr"achingspeeds 
lbr road P and Q

are 60 kmph *a +j't*prr" Design tr.,. trun,Jund';;:il;;;ig,r"ut ii*l"gt t8l

5.Listoutthcdifferencesbetweenflexib}e.anrJrigidpavemerrl.Explainthetermsradiusof
relarive sriffncss 1f and modulus "f 

,rb;;;;i"jttnn (k) trsed in the design o'ott'* 
,ouu,

,il::Tt*,no*"r*':.::1o.1:::i::::il:,":#::llJfi:}|i$l'ff iT#,##;"?
method. u"t"rr,rr* trr"-;ffi; og 

"q,.ir#,rr 
rirgi" L"r.- toacis.(F'sils) that the asphalt

pavemenr structr,ri ;r";;;bl;^"f ;rud;; "^'zii'u,i,u' 
Ievel (R) of e0% [Z-r'alue is

cqurt ro .r.2821"#^ii'-,""ar.a^a.iiottl cil.9i o.i' rrpst of 2'0' and m2 = 1'0"

Assume ,material """i["r"r, "1 
: 0.401 tiJ"I"tli"i""t of Loy"' 2 (t]ie base layer) given

trv the foliowi's ;;;i;' i-- o'zqglog (E'2) -o's77 IBI

TIBRARY

Colu.tt
5C0

8-*5__?iqq:L --2!- -
9:00-9:15 \- jW
e.;* -q30-_L_ -rqqy:o-g,tZ )- ZOg

915 -lftoo]-- . :so
i-o,oo,: ro_ts_i-_ 40q .

ifit -n,3qj.-- -!2{)
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Er-'9lsi S'ubgrtcle

7. Define soil stabilization and list out the equipments used for road constructiotl' i'ist out

the characteristics c'f \'lass iraul Diagr;rni'

g. Describe tire construction procerlule .of bituminous premix calpet including the

requiremet.its .t,.r t-'*ti"i', "qt';p-tnt 
ancl the tests lbr: quaiitl' contrcl'

g. Differentiate highrval' maiutenance fion, highway reliabilitation' IJiscuss about the ma]ot

causes of tlexible pavetnent tailure'

10"I,isrouttl.reConlpon.lit,:]|31tSL]fbrioge.|)j-rcussthenranagetnelllofdrainagealrd
vcntilation in tur'ncLir-r g'

i8l

t8l

tEl

i8l

fr*l('5ksi

f





Nsrr;T;1x;3-?ffi[il- il:,* , ,

Examinarion con;;;;i'r.r.- iil" ;. 
jX3; ffi

l{i?B Bhadra 
I ,;;.;n_;_,- i ,*-ji ,rl}: }1111.,' :: 

;

Syrijg",1, Trinspn.raiiol, F;:,rirreeiing I I tt-i 703)

t 2ilf,;fr;:;:?:;:^ro gi'e rheir ans*e"s in rrreir own ui+rds as jar as pracricabre.
'/ Thefi.rurc.s in the margin indicafe Ftilt h!:trks.{ As.sunrc .ruitahle arnij,,."ir:;;;; *-
1' Expiain vehicre Damage Factor ii,DF) used"in desig* of Jruribi: rn,t,rtnr>. .{n

I]"#;ffi*il:;:U*::llL:,,"#"* i, p,.,,."*a? i,r ,,,,ice,.: to a 4 rane
following inro'rnution *ing pr,--u,,j;; ilt|l'.#::il::,*t pt,posed i,igniai'i".'ir,.
{i) 4-lane divided carriageu,aS [2 ]-61

(ii) T,e expected tra1n3 Tn tril year of cornpieri*n r.r construcrio, is 4000 commerciaivehjcrcs per dav in both aircctio- ,ri,r-. joy, il;;;;.il 
""i'i 

,,r*^- ;,xre lo:d, 5096

f , #iL X;f :i i'ff -l.l;;; ";;;' ru-),,, u.,o,, # ;0k 1., ;c i or<i
(iv)Perceritage cBR vaiues obtaiaeil fi+rn se'en ii;fferent rocations arong the sirerch ofthe highrvay are 9,7, g, S, a, S,-d _ ,..p."tiu*f y(r,) Traffic gror.fih rate = B9,r 

' -' vr!' rLrP

Total Payment
thickness (mm)

base = 250
sulrbase = 330

Total Fayment
thickness (mm) bituminous Granular b;;and

sub base (mm)

base = 250
subbase = 300

Discuss toois, euLlillment and plrrrts i-,t,.dcharacteristics of h4ass frauf Oiagro'ml
rcad construction. List out

14+ 4l

Cranular baE ana



i ilescribe thc ccr*:.,,,.ri-- --"-
quarity 

"ort oi.'ntt'turiian 
procedure oi'hjiuminous concrete ft)n,..r en,_i ^r"._^,4. Describe pave:r , 

--'^''rvur uuncr€te roail and check needed for

i. what are ,* ,;:i,,||[-ffiffi,Triirs 
tvpes rvith examp]es. tti

the selectio* of i:ricge sites. 
-*"'6 ctlrlfi€l ventilation? Explain the factors conlroring 

t8]
6. Describe drir.er,s chrranro_:^*:
7. Trvo vehicie, oot 

",ro.u"teristics and their influence in kaffic perfo*nance. tB]

'"'h ;il;.:tffi?i"hi:l at right angr ;::':*": Isl

[H:r.;;;#:H1i1,:ii:;.ii'#ifi:T,YTr:fl "xl:Ti:r'f ;ilr:;,:tT
after cojrisio,., ,r;'fl:1i:.r;;ft;;#ta.r 

skiri distances 
",,1: "*1,i.i9.',i'*'o=I'rr"

ff li.i,:::,t::,,;y;i1,fl JilrT#h ji&*,-li*".:ffi [Ti^Ti:e vehicJes. Take average8 
r'.t:,:jll fls;e9 .,:..r,:g.cf road A an6 roarr R io.-r-+^: . 

*'!vavEra 
isltnorcators is to lre

peak houi roju,n.^ilttolr.', rl. ,*ir':9 'road B iscrlated signal^u'irh pedesrrain

i5,.m;;,",;:;;;;il"r,.r,,r.,xiff iXi**yJx*J:f"T;X._,u,:ffi fi*i,tr
:; ffi ff::il 

faciors tc be consirrer.o ,n ro,u., inrerseciion design. i8l

"ra"*"rir.';'X;:#:rtj'rtffi: 
in rigid paveraent. s/rite i,a'r.n the design procedure 

tsl

*** 18l
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1. Explain different vehicular characteristics that influence traffic perfotmance.

2. Discuss diff-erent types of interseciion. Write the advantages and iimitations of grade

separated intersection. i8]

3. a) The vehicle arrivals at the section of road are assumed to be Poission distributed with
an average arrival rate of 1 vehicle every 5 minutes. What is the probability of
(i) Exactiy 3 vehicles arrive in a 15 rninute intert-al

(ii) less than 3 vehicles arrive in a 15 minute interval?
' (iii)More than 3 vehicles arrive in a 15 minute intervais?

b) Calculate the capacity of rotary with entry and exit width of 8m, the *'idth of non-

weaving section is 9m. width of rotary is 12m, lerigth of weaving sectior is 60m. The

ratio of weaving to total traffic in rveaving section is 0.7'

4. The average normal flow of traffic on the cross roads I and 2 during design period are

450 and 350 PCUlhr. The saturation headway on these roads are estimates as 2.5sec and

3.?5 sec respectively. The all red time required for pedestrian crossing is 15sec. Design

two phase signal by Webstels rnethod with neat phase diagram. Take amber time of 2 sec

on each phase for clearance and start-up loss time of 2 sec and 3 sec for roads L &.2
respectively.

5. What are the various f,actors to be considered in design of flexible pavement and irdicate

their significance?

6. A proposed flexible paiement design of singie lane carriageway consists of 75mm of
aspnatt concrete, 120 mm of emulsified stabilized base course and 145mm of granular

subbase. The expected cornmercial traffic volume is 140 cvpd- The expected traffic
oomposition is 30?i, truck. 30% of mini truck and 40% of bus, whose truck factors are 5.6,

0.6 ind 0.1 respectively. The expected annual'rraffic grorvth rate is 8% for all vehicles,

and lSmonth riquired for conshuction to be completed. The CBR test ccndueted at 7

locations.strating from Ch.0+100 at ihe interval of 200m distance gave the value of
11,9,7,10,8,6,4. Eruu t*":275 MPa, L6gss:500MPa and E5u42es:2400 \{Pa' How many

years can this pavement last?

7. De{ine mass haul diagi'am. Write do'"m the constrriciion procedure of trVBM road.

8. Describe the conskuction procedure of Asphalt Concrete including the requirements on

materials, plants and equipmcnt and the tests for quaiity control. t8]

IB]

i4l

t4:l

tBl

l8l

l8l

[2+6]

9. Define pavement evaluation. Explain tlie types of failure & its causes in flexible
t8l

10. Discuss the factors which affect the bridge site selection. List the essential components of
t8lbridge with sketches. 

**.*
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Candidates are required to give their answers in their owu words as far as
Attempt Atl questions.
TheJigures in the margin indicate Full Morks-
Necessarv c.harls are attached hefewitlt.
Assume suitable dato if necesrury., I ' '

1. A bicycle racer practices everyday in the moming. Her route ii a ride along 800 m
bikeway and back. Since she is traffic engineer, she has made it a habit to count the
numbers of cars in lane A that she meets white riding southward, the number of cars in
lane A that overtake her while riding northward and the number of cars in lane A that she
overtakes while riding northward as strown in table below Find average traffic flow and
time of lane A.
Av6rage Travel speed

ftm/hr)
Nos. of Vehicle

met
Nos. of Overtaken

Vehicle
Nos. of Overtaking

Vehicle
32 tt7 10 74"
34 93 25 41.

32 30 15 5
JJ 70 18 9

Explain in detail about different pbysical characteristics of Driver that affect design of
traffrc facilities. tSl
List out the importance of parking and ill effect of illegal parking. Explain about different
tlpes of On-Street and Off-street parking facilities with &eirpros and cons. t8l
What are the factors affecting Night Visibility? What are the different types of road
marking and traffic islandysed to regulate and control traffic flow? Explain. [2+3+3]

A 4lane divided highway is to be. constructed on a nevr alignmept Traffic volume
forecasts indicate that the AADT in both directions during the first year of operation will
be 12,000 with 50% Passenger cars (5 klrl/axle), 33% of two &rle single unit trucks
(25 kNlaxle) ar:d 17% of three a><le single unit trucks (30 kNiaxle) : 170/0. The vehicle
mis is expected to remain the same throughout the design life of the pavement. If the
expected annual traffic growth rate is 4Yo for all vehicles, design pavement with AC of
thickness 7.5 cm, base and sub base. CBR of subgrade = 6.5Yo, &uo base 

: 275 MPa,
Eb*u = 500 MPa 4rid Esurrace = 2400 MPa. t8l
Write down the assumption and analysis of Westargard Theory. How the warping stress
and frietion stress are developed in the Rigid pavement? t8l
What are the factors affecting soil stabilization? What do you mean by mechanical
method of soil stabilization? Write down the procedure of constructing cement soil
stabilizedroadbase. t8l

t8l

2.

5-

4.

5.

6.

7.

Exam. :.'. ' -,,. Back :, ',.r,,
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t. 
#J[j|f 

material setection and construction procedurg of double surface treatment

9. Dilferentiate between Repair and Reha,qpes or $,piJleia p";i";, Hffi:.g;;f ::t :i::tf#1,ffiJfr#[:.,r di rrere,r
,u 

ffiiHoH:::,Tffi::"?l$"o? with near sketch, describe differerrt componenrs of

t8l

18I

t8l+*'1.
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J
t
t
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I
I
t
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4.

,Hlnr;ff;; *t"it*'"'t" of intersection at grade? w{1doum rhe design steps of

*:,:;#.H:'-:1,'ff:"::;1$#trffij;*;.*"****oobservationsw",e
50, 40, 6A, 54, 45, 3 l, 72,,1g, 43, 52, 46, 56, 43,.65, 33, 69, 34, 51, 47, 41.AIso, assuming these.verrici- ;;';;i.r; ;;;;;fu;'k# sesment, carcurate the;f":Y,"[ff rffi i:l#i:.ffi#" 

;'h"t ;h- ;o"*;;;IX 
"a.orut"d 

usin g traver

H:ltrr*:"?lfill?ftffX"ffiho,v accident can be prevented? Describe brieny the

The a'erage normar flow of haflic on cross roads A and B, of width 7m both, durinsdesign period are 400 *g?i_0 pcuiJil;, the saturatt;il; varues on there roadiare esrimated as I250 and,r000 pcu;;.;;ur 
respectiverv. rn* atoea time is provided*fl:i,Hf crossing with speed I i'.. *a iriiiJ ;"ri;,#;sec. Design two phase

Explain the foliowings;

a) Traflic and loading factors contolling pavemenl desipnb) Lane distribution A"or, *O VJf.i.i",a_",r*e factors6' Estimate the thickness of a prain cement concrete pavement for a 7m wide highwayfollowing trre cesign procedure r"ro.*.nd.a uyira;I"'ioJ# congress (IRC) whirever

SUT'ii*ff :":",!;f -] 
c I 

" " 
J 
""'- 

ctr a'ts ro. ;;; ;; 
" "rner 

regions.
Traffic growth rate : T.5yo
Present traffic intensity = I050 cvpd
Design life :20 years
Construction period = 3 years
Radius cfcontact area = I5 cm
Modulus of elasticity of 

"oncrete 
= 3.0 x I0s kg/cm2Poisson's ratio of concrete = 0.15 - ..

Modlrlus of rupturr: nf .on.r.i. ] 40 ks/cm2
The rmal c.rpansion nt.nn.or. = r'j 

^ 
i 1:1"aModrrlus of subgracle reaction = e t grcri '

\4axirlum ientpci.aturt: rn summer = 5fMaximui-n temperatrre in winicr = f i.CThe tcmprri:ture Cillcrenr;"i i,,liuo',.-n j,. 
r.thickrrcsi rttr:.2aar:d25.,r-,;;.;;;i;;::,'.,,.'t*""" t:' i7.:,Ii)-f ;q620..3rJt'grecCersius jbr

5.
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7. What are the various activities involved in road construction? Write the plants and

equipment required for bituminous and cement concrete road constructions.

B. Explain construction procedure of water bound macadam road.

9. Explain the maintenance of bituminous surfaces. Describe the typical types of rigid
pavement failures.

10. Enumerate the factors to be considered for selecting the bridge site. Why is ver$ilation
important in tunnel?

***
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Candidates are required to give their answers in their own u,ords as far as practicable.
Attempt AII questions.
All questions carry equal marlcs.
Necessqrv ligwes ar.g attached herewith.
Assume suitable data if necessary.

What are the basic requirements of intersection at grade? Mention the importance of
street lighting.

Explain different types oftraflic islands? How accident study is carried out?

Two vehicles A and B approaching at right angle. Vehicle A from West and vehicle B
from south collides each other. After the collision, vehicle A skids in 49o N of W and
vehicle B Skids 27"8 af N. The initial skid distance of vehicle A and B arc 37 m and
19 m respectively before collision. If weight of vehicle A is 4 torure and weight of vehicle
B is 6 tonne. The skid distances after collision for vehicle A is 15 m and for vehicle B is
36 m. calculate the initial speeds of vehicles if the average skid resistance of the
pavement is found to be 0.55.

4. A four-legged right angled intersection is to be signalized with a fixed time 2-phase
signal- The design hour florv and saturation flow are as under:

North fN) South (S) East (E) West {W)
Design hour flow 900 500 800 700
Saturation flow 2500 2000 3200 3000

The lost time is 2 seconds per phase due to starting delays and amber time for north-
south and east-west are 3 seconds and 4 seconds respectively. Determine the optimum
cycletime.Allocatedthegreentimestothetwophases., . _, r .,., i

5. Explain the factors that controlled the pavement design?

-6. Design the flexible pavement for 4-lane single caniage way road with the following
parameters:

i) Initial traffic in each direction: 2000 CVPD
ii) Design life: 15 years
iii) Construction period = 3 years
iv) Traffic growth rate=8To
v) Design CBR value = 67o

vi) Modulus of elasticity of asphalt concrete surface course = 2500 MPa
vii)Modulus of elasticity of bituminous treated base = 1200 MPa
viii) Modulus of elasticity of granular subbase course: 125 MPa
ix) Axle load distribution of commercial vehicles on the road is as folloWs:

Axel Load (khtr) No. of Axles (7o)

10 l5
30 t)
50 20
70 30
90 10

110 i0

1.

J.
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7. Describe the rnaterials required and construction procedure of water Bound Macadam
road.

8. Describe the construction steps of cement concrete pavement-

9. Describe briefly maintenance, rehabilitation and reconstruction. Describe the methods of
pavement evaluation.

10. Draw a neat sketch of bridge with its components. Explain the methods of river bank
protection?

**{<
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2074 Ashwin

-{rni-":!,:"f rl-lod"s'u-"-l-+-slteeg[i,ilczTiil

,r#;?teT:::;:x:'to give their answers in their own words ";;;;;;;;;.
4! questions carry equal marks.
Iy?cessarv figures areJttached h erev,ith.
Assume suitable doto yn"rurrory. 

-
Normal graphpaper ihoutd be irovided.

what are the basic requirements of intersection at grade? Descrjbe grade separatedintersection with its advantages urO Jl"Ou*og"r.
Spot speed observation at a particular link provides the following dat4 calculate
3T"H1T 

speed rimit, rninimumsp".Jri*i,, a"ril;; *o *"i0" speed for regurarion

-1.

2.

Speed range (kmph) Frequency
6.1{,
l0-14 4
r4.18
18-22
n%
26-3A

T

20
44
8030-34 l

34-38
3842 - 

-

-

42-46

B2

79
49

36
+o-)u
50-s4.
s4-58
s8-62

26
I
10

J

3' Describe highway capacity' Explain the factors which affect capacity and revel of service.4. Assuming linear Speed_density relationship of V = 60_0.43K

3) ?o* v-K, v-e and e-K diagram showing criticar varueb) Find the saturation RowZ
c) Find speed and density ar flow of l000veh thrt' 
ff#,,ilX *::ffrffi:li:l,.Pavement design? write down rhe sreps or rRC design



:1
6' 

3:1ff;r::ijif-tffiili,l"llol'*g asphart insriture method from the fouowing dara of a

;l Fffi:t#ffi *:t$#uivarent 
singre axre road : 0.e5 x i03 EAL/day

c) Designperiod= 15 ws
d) construction period : 16 months
e) CBR of sub-grade to be taken : 5o4r) Erastic modulus of asphalt concrete surface course = 2500 Mpag) Elastic modurus of bitumino* t 

""La base = 1200 Mpah) Elastic modulus of g.unut* s,rtb^" course = 125 Mpa
Also draw the neat sketches of the pavement layers.

7' what is Mass Haur Diagram? what are. the equipment and plants needed for theaccomplishment of various activities oi road construction?t 
ffiffi!;ffi:::;#n::i"uminous 

pavements? Exprain rhe consrrucrion procedure or
9' what is highway maintenance? Exprain the generar causes of pavement failures.t" 

#;:il"1m::.affectinglhe 
choice oflocation of bridge site? Discuss the river bank

***
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,/ candidates are required to give their answers in their orm words as far as practicable'

,/ AttemPt All questions'
./ Alt qiestnns carry equal'n1',k', 

.

/ fi c e s s arv ti qu,r e i a ie'q-tt a c It p-4 ! I r ew it h'

,/ ffi"ttable data if necessary'

l.Definetrafflcengineering.Explainroadusefcharacteristicsandhuman.vehicle-

2. n:'"#J :ffi flow of traffic on cross roads H and F dt'ing fsisl period are 400

a'd 250 pcu per hour, the ,**j i.uo**y on these ioads are-"stimated as 3 secs and

4 secs r.rprrt#v. il" ar ref timl;;ilii io' p"a"'tti* crossing is 15 secs' Design

*" pft"t"'taffrc signal by Webster's method'

3,Whatistheimportanceofparkingstudies?DescribedifFerenttypesofparking.

4. A vehicle hits a bridge abutment at a speed.e;timltf by investigatign!^ur 20kmph' skid

marks of 30 m on G pu,r"*"". (f;3!i rorloyeo uv ;'tiJ**rit of 60 m on the gravel

shoulder approaching the abutm"r, ti-il.iol what ** tl'" initial speed of vehicle?

5.Explaintheconceptgf"*}]f]^"standardaxleload.Whataretheadvantagesofrigid
Pavement over flexible Pavemenri

6.Designaflexiblepavementbyusing|'ph*jInst]SteMethodforatlvolanetwoway
pavement .""fi*#i;;;l iloop.ia"v with gro:wth tu'" ortraffic Svo oer annum' The

design life is i;';H::A;^';il"1:";;s' i1'tl' i' j'j *a cBR value of suu grade soil

is Syo.rrr" *Jaffi;i;ph"i **"rJt-'u'r*e,ceurse' bituminous treated base course

- anct granut* u*i-i-r.l"oG" ,r"iio'oiotu, izoortm aartdl*S MPtrespeetiv.ery' Assume

constructio";;J;i i8 months.;;;" neat sketch of pavement lavers'

T.Whatissurfacedressing?WritedowntheconstructionprocedureofDBSD?

8. What are the equipment.and plants needed for the.various activities of road construction?

Describep,im.."o*t,tackcoatandsealcoatwiththeirusefulness.

g.Explainthetypicalfailuresofflexiblepavementwithneatsketches?

10. show the various component parts of bridge with a neat sketch' How drainage and

ventilation prqblems are managed rvhile tunneling?
***
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candidates are required to give their answers in their ovrn words as far iis practicable'

Attempt All questions.

All questions carry equat mstKs'

Neiessar.v,fie ures are saaqhed herewith'

Asiume suitable data if rtecessary'

Describe various types of traffic control devices- write down the advantages and

disadvantages of traffi c"signal. 
.

What are the importanses of street lighting? Describe the factors affecting street light

design.

Assumingalinearspeed-densityrelationship,themealr{elspeedisobservedtobe,S0
knr/h near zero densiti ;;,h- ;"".rpon6og j*n density is 130 veh/km' Assume that the

average length of vehicles is 6 m'

i) Write dorn'n the speed-density and flow-density equations

ii cornpu,e speed aid density ionesponding to flow of i000 veh'/hr'

iii) compute the average headrvays, spaciig, clearance and gaps when the florn' is

maximum

iExam.

l.

, '.)

4. The following data collected for a section of road 25'5 km long during the floating car

method study. Assumi;; *. equivalency factor of 1, 2 and 3 for each car bus and truck

respectively, Calculate 
",n" no* in pei4n journey speed and running speed in both

direction of flow

ir.os'"-o'" i ecs --LI:gY:S-L3-?i rrugrarut" i ""_:*___-----_" ! ::"-:::--_::_-_j_::____--.

i-":rr llirr-j jy-[------igss- -- j?-!L't'-

rectron
Vehicles in the same

directionDirection Journey time
Stopped

delay

No. of vehicles from
opposite direction

Min Sec Min Sec Car Bus truck Overtaking Overtaken

N.S 4 25 1 2 40 L 4 J I

S.N
AT 2l I

5 11
LI L -l

., a

N-S + i0 I
3 l5 I z 4 7

S.N
+

l1+
1 1n I 6 I

N-S
4 30

I 45 2l 3 z 3 J

S.N
Ali i6 15 25 2 I 2 2

N-S
+

12
1

18 2'l 4 2 5 L

S.N
4 i0 I

55 28 1
a
J I I

N-S
4 i0 I IJ 20 3 2 1 3

S-N
A&t

20 50 29 z i 4

N-S
,4!T

50
i 42 ./.o

I
J 2 2

S-N
A

AA4tu 1 35 25 J 3
II



5.* Differentiate between flexible pavement design and rigid pavement design. Desoribe

Weatergaad's concept for temperature stresses.

A road pavement is to be designed for a stetch of road with the following pavement

layers:

{ii Mniimurn thickness of asphalt qoncrete on the surface c6urse = fl} mm.

{ti) WS graded Crushed stone aggregate for base course, CbR value :9P/o

(iii) Fairly.gaded graved for sub-base course, CBR Value=.20%

(iv)Conpacted Soil, CBR value: l0%

(t) gOtpertoentildsub grade CBR Value:i4%

The road has siqgle lane cariage wiy & -caters pres,gnt ApT of 1200 commercial vehicle per day I

wiflr annual growth of 6Vo. The pavement is to be dtisigned for l0 years period. Design fie pavement

sectio[t usAJ mc recommendation for CBR method, The'road is to be compacted with 6 monthr',k=l
from initial traffic count

7. What are the various activities involved in road construction? Explain the construction
procedure ofotta seal.

8. Describe the materials required and construction procedure of Water Bound Macadam
(WBM) road.

9. Describe the causes of failures in flexibie pavement.

10. Explain the methods of river bank protection? Explain the methods of tunneling in hard

soil.

+*+
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05 TRIBHWANT'MVERSITY

INSTTfl.ITE OF ENGINEERING

Examination Control Division
2071Chaitra

Exem.

Level BE Full ltflarks 80

Programme BCE Pass ltfarks 32

Year / Part IV/I Time 3 hrs.

Subject: - Transportation Engineering II
{ Candida,res are required to give their answers in their own words as far as practicable.
/ Attempt All qtrestions.
/ AA questions carry equal marks.
{ Normal graphpryer shouldbe prwided.y' Neussam fisrs are otlached herewith.
{ Assume suitable data ifnecessary. .\

Define traffic engineering. Describe road users and vehicular charaBteristics.

What arc the uses of origin and destination studf Briefly explain the methods of-conducting
this study.

Average trip time for office is 30 minutes with standard deviation of 5 min. Assuming
normal distribution of trip time, calculate the followings:
a) nobabitity oftrip time being at least 35 minutes
Ui tf Ure *o.king hour starts ait0:OO AM and trip stare at 9:40 AM what is the probability

ofbeing late?

An isolated signal with pedestrians indication is to be installed on a right angled intersection
with road A 15 m wide and road B 12 m wide. The heaviest volume per hour for each lane of
road A and road B are 300 and 250 respectively. The amber times for roads A and B are 3
a{d 2 fgpnds respgqtiyely. Dbsign the timings of traffic and pedestrian signal. ... :

What do you undeistand by legal axle load and standard axle load? Describe the stresses
induced in the rigid pavement slab. How spacing between contraction joints is calculated in

In the figure below, a pavement system with the resilient moduli, layer coefficient of surface
course and drainage coefficients are shown. If predicted ESAL= lsx106, R = 90olo, So = 0.4
pr€$ent serviceability index : 4.2 mdterminal serviceability index : 2.7, *lwtthe thickness
ofDr, D and Dr.

I.

1.

2.

3.

h

4.

5.

6..

Ti

Er = 450,000 psi ar--0.44 Dl

Q 
* 25,000 psi ry=1.2 Da

$ * l5,000psi mr=12 D.3

' ' It4 = 5o00 Psi

7. Druw a neat sketch of tlpical pav€ment structures. Explain in deail the construction
methodo,lory of Otta Seal.

8. Explain wifi I neat diagranDthi characteristics of mass haul diagram, including free haul,

' over halrl, economic haul, shrinkage and swelling fapJor,

9.;rDbfine road maintenance. De.scribe the failures ofiile flexible pavernent.

lq. Wliat are the methods of pmviding tunnel ventilation? Explain the major fadors controlling' the selestion ofbridge sites. 
+*+
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INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam.

Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part Iv/I Tirne 3 hrs.

2

3

Subject: - Transportation Engineering II (CE703)

/ Candidates are required to give their answers in their own rvords as far as practicable.
/ Attempt All questions.
/ All questions carry equal marks.
/ Necessam figures are attached herewith.
/ Assume suitable data if necessary.

l. Usf-tti6-oU.;cctiwsof accident study. Explain briefly causes and preventive measures of
accidenL

Describe channelized intersections with their advantages and disadvantages.

The data collected after speed and dclay studies by floating car method on a stretch ofroad 3.2
kni long are given below. Deterrnine the average values of volume, joumey specd and running spced

of drc haffic stream along either dircction.

Trip
Direction

of trip
Joumey

time (min)
Total stopped
dclay (min)

No- ofvehr

Overtaking Overtaken
From opposite

direction

I c-D 6.50 1.58 4 7 270

2 D-C 7-4E t.72 5 4 254

3 c-D 6.v2 t.62 5 4 300

4 D-C 7-82 1.82 3 J 275

5 c-D 6.33 1.40 3 2 295
6 D-C 8.r3 2-10 2 I 280

7 C-D 6.7t t.73 4 4 300

E D-C ?-40 1.85 3 3 230
9 C.D 6.23 L60 4 2 275

i0 D-C 6.98 t-?8 ,,
I 242

4. An isolarted signal with pedestrians indication is to be installed on a right angled intersection
with road H of 12 m wide and road F of9:6 m wide. The heaviest volume per hour for each lane
ofH and F are 475 and 325 rcspectively. The approach speeds are 60 and 45 kmph for road H
and road F rcspectively. Design the timinp of traftic and pedesrian signals. Assume amber
times for road H and road F as 5 and 4 secs rcspectively.

j. Explain how &sign traffic is calculated from the data obtained from Eaftic surveys. Give at
last thrce different examples in various design methods-

6. Design the pavement for an existing two lane single carriageway road with thc following
details.

& Initiat trafftc in both direction in the year ofcompletion of construction:5640 CVPD
b. Desiglr life = I0 years

c. Design CBR value = 67o

d. Axle load using the road (CV) = I l8 KN

Deiine road constructibn rcchnology, Describe the various activities to be performed for the
road construction.

8. Describe the construction procedure ofbituminous concrete road and check needed for quality

contro!,

9 . Dcfinc road uraintenance. Explain differcnt mealiure to bc taken for gully coirrol rrorks.

t0. lt'hat are thc ftctors to be considered h'r tunnel lighting? What arc the differcnt methods of
rivcr benk protoction work?

7
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INSTITUTE OF ENGINEEzuNG

Examination Control Division
2070 Chitra

Exam. Old Back & Earlier
Level BE Full Marks 80

32Programme BCE Pass Marks
Year I Part IV/ I 3 hrs.Time

S ubj ect : - Transportation Engineerine II (EG723CE)

/ Candidates are required to give their answers in their own words as far as practicable.
r' Auempt any Five questions.
,/ Thefigures in the margin indicate Full Mar!<s.
/ Necessarv figures are afrached herewith.
/ Assume suitable data if necessary.

l. a) What do you mern by Origin and [hstination Study? Explain the various applications of
Origin and Destination studies.

b) What do you mean by Taffic Control Device? Explain in sho( about rhe types of Traffic Signs.

2. a) Compare on-street and off-str€et parking. Draw neat sketches showing parallel and angle kerb (on*treet)
parking geometry.

b),An isolated signal with pedestrian indicators to be installed on a right angled intersection with
road A of 15 m and rcad B of 7 m respectively. The heaviest volume per hour for each lane of
road A and road B arc350 and 250 rcspectively. The approaching speeds for road A and road B
arc 60 kmph and 45 kmph . Design thJ traffic and pedestrian sigiaftimings. (Take amber period

for yellow light signal as 2 to 4 secs and pedestrian walking speed of I ;0 m /sec

3. a) Explain the various types of stresses needed to be considered in the design of rigid
pavement.

b) An exisfiirg single lane mad has to bb upgraded by bituminous pavement fora certain length
by the following considerations.

i) Base traffic of 80 kl.l equivalent single axle load (ESAL) = 5.1 I x l0 
o 

ESAL pet year

ii) Dcsign period = l?yars
iii) Construction period : i year
iv) Traffic growttr rate = 6Yo

v) 87. 5 
fr 

pertentite CBR value of sub-grade soil from 7 sample locations = 49lo

vi) Elastic modulus of asphalt aoncrete for surface course, Eos = 2900 MPa

vii) Elastic modulus of emulsified stabiliaid base, E6 = 1600 Mpa

viii) Elastic modulus of granular sub-base, 856 = 125 Mpa

You are required to desigr the pavement from Asohatt tnstitrirte Method . Draw the cross

section offinal pavsment layers considering the thickness ofasphalt concrete on surface course is

not less ttran 50 mm.

4.,a) What is Mass Haul Diagram? Explain its importance in road construction with diagram.

b) Discuss the construction procedure of premix bituminous carpet in brief'

5, a) What aro the causes that resutt the failure of @ment concrete pavement. Explain briefly.

b) Explain pavement evaluation.

6 . Write shprt notes on any four of the following:
a) Components of a bridgc
b) Importance of ventilation in tunneling

c) lmportance of road lighting
d) Thirtieth highest hourly traffic volume

e) Construction procedure of gravel road

*tt,l:

(8)

(8)

(8)

(6)

(10)

(8)

( l0)

(6)

(8)

(8)

(4x4)
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04 TRIBHWAN I,JNIVERSITY

INSTITUTE OF ENGINEERING

Control Division
2068 Baishakh

Exam. Regular / Back
Level BE f,'ull Marks 80

Programme BCE i Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subi ect : - Transportation Engineering II

.'/ Candidates are required to give flieir answers in their own words as far as practicable.
{ Auempt any Five questions.
'/ Thefigures in the margin indicate Full Marks.
/ Necessarv design chari is atiabhed heibwith,.
/
1. a) Define haffic capacity. Describe the factors affecting capacity and level of service.

b) Design the timing of traffic and pedestrian sigrrals of an isolated signai to be installed
at a right angle intersection when road P and Q cross. The data available are:

Road P Road O
i) width 14.00 10.50
ii) Peak hour naffic volume. Vehicle/hourhane 2t0 t20
iii) Approach speed, Kmph s0 35

2. a) Define ptary intersection. What are the advantages and disadvdntages of rotary
intersection?

b) A vehicle s\ids through a distance of 40m before cbttiOing with another parked
vehicle, the weight of which is 75 percent of the former. After collision both the
vehicles skid through 14m befcire stopping. Compute the initial speed of moving
vehicle. Assume coeffrcient of friction of 0.62.

3. a) An existing two lane single carriageway gravel road has to be upgraded by
bituminous pavernent, to cater the growing traffic demand. Present traffic in terms of
ESA is 0.8 x 103 per day. The regional traffic growth rate is taken as 6.5%oper annum.
Data required for pavement design are as given below.
.i) Design period: 10 years
ii) Construction period: I year
iii) 87.5 percentile CBR value of sub grade soil from 7 sample locations : 5o/o

iv) Elastic modulus of asphalt concrete for surface course E"" = 2000MPa
v) Elastic modulus of crushed stone base Ebur, = 350 MPa
vi) Elastic modulus of granular sub- base Esub-brsc = 250MPa

' You are required to design the pavement by Asphalt krstitute Method. Draw'the cross
section of final pavement layers considering the minimum thickness of asphalt

. concrete on surface course equal to 50mm.

b) What are the factors affecting pavement design? Write down the steps of IRC desigrr
guidelines for rigid pavement.

4. a) What is Mass Haul Diagram? What are the equipments and plants needed for the
accomplishment of various activities of road construction?

b) Distinguish between prime coat and tack coat. Explain construction method of surface
dressing.

5. a) Explain the importance of road maintenance. Describe the maintenance of bituminous
pavement

b) Ctrassify the bridgdccording to t]'pes of super skucture and span length. Make a

sketch of a bridge section (longitudinal and cross) 4nd plan indicating its elements.

6. Write short note on: (any four)
a) Fixed delay and operational delay b) Spacing and head way
c) Typical failures of the rigid pavement d) Gravel road construction
e) Radius ofrelative stiffness

t6l

t8l

t8l

t8l

u0l

12!6)

l2+61

12+61

l8l

t8l

Iaxa]
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" 06 TRIBHWANUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Bhadra

Exam. . Regnlly / Back
.Level BE Full Marks 80

Programmq BCE Pass Marks 32

Year / Part IV/I Time 3 tus.

j

S ub i e ct : : Transportation Engineering II
/ Candidates.are required to give their answers in their orvn words as far as practicable.

'r lnefistt o t *" *orgrn indicate Futl Marks.
/ Necessary charts are attached herewith.
/ Assunle.suitable data if necessary.

1. a) Describe the road user characteristics. Explain their importance in haffic e,ngrneeri4g. l4+2)
b) The following speed data rrvere collected during a two-minute segment of a-spot speed

study (speed in Kmph). [3+3+4]
45,55, 48, 52, 60, 4g,60,42,.52, 65, 64,63, 5g, 56, 6g, 54, 6g, 64,66,70

. Calculate: (i) The time mean speed; (ii) The space mean speed.

What will be the average density of the above haffic skeam if the mean headway is
4.5 sec?

2. a) What is grade separation? Mention their tlpes with sketches. Draw a rigtrt angle for:r
legged intersection of two roads and show their various types of conflict points if (i)
both roads are with two way movements; (ii) one road is with one-way and another is
with trvo waymovements. [1+3+4]

b) What are different methods of trafEc control at an intersection? The average normal
flow of traffic on crbss roads A and B during design period are 400 and 300 PCU per

Fg; ttre saturation flow values.oir these maas ari estimated as 1450. and 1150 PCU
ip* hour respectively. The ?ll-red time required foi pedestian crossing is 12 sec.
Design two phase traffic signal byWebster's method. [2+6]

3. a) Classiffpave,ment and explain the functio4s of differentlayers of flexible pavement. t6]

b) An existing single lane gravel rqad has to be upgraded by bituminous pavement for a
, specified length as it is the demand for catering the. increment in vohrme of heavy

1pffic. In order to estimate the base traffis, traffic surveywas carried out at two points
on the existing pads. The pavement design is based on the following nssumptions. t10l

1) Base trafflc of 82 kN equivalent gingls axle load (ESAL) = 1.888x103 ESAL pet day
ii) Design period: 10 years
iiil Cons-truction period'= l8 months

. iv) Growth rate:6Yo
v) 87.5 percentile CBR.value of zub-grade soil from 7 sample locations :SYo

vi) Elastic modulus of asphalt concrete for surface conrse E." = 2000 MPa .

,- vii) Elastic modulus of crushpd stone base Ebr", = 250 MPa

' 
You are asked to design the pavement by Asphalt Institute Method. Draw the cross

section of final pavement layers considering the minimrrm thicloress of asphalt
-concrete on surface course where'is equal to 50mm. Chart is provided.

-

l, ,t
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4. a) Explain the features of mass-haul diagram with neat sketches. Dbscribe free haul,
over-haul and economic-haul.

b) Write down .the explanatory note on bituminous eonstructions types: interface
treatment; swface rlressingi premixed carpet; asphalt concrete.

5. a) Write down the methods of structural evaluation of pavement. A number of deflection
' readings were taken on a pavement. The mean and standard deviation were 1.5 and

0.2 respectively. The allowable deflection is 1.Omm. Determine overlay thickness.

b) Classify the bridges according to their structure, material and loading. Draw a sketch
of the bridge with all it6 components.

6. Write short note on (any four):

a) Traffic flow parameters
b) Maintehdnce in bituminous road
c) Constructionprocedure of WBM road
d) Importance of lighting in tunnel
e) Reverse or tidal flow operation

t8l -t
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