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tfoe different ruodes of tansportation, Justi$ the ongoing disoussion on

; railway transportation inNepal.

are the differences among the data collected at different stages of engineering
for highway alignment?

in detail horv the design speed, design vehicle and topography affect the

design of road.

two lane rural highway passing through a forested area has sight obstruction located at

m from the eclge of the carriageway on inner side of circular curye of radius I 16 m
deflestion angle 40o. The super elevation provided was 7o/o and lateral friction was

5. A vehicle traveling in horizontal curvs of the highway with posted speed of
knph had a crash. Check the designed super elevation and setback distance. Suggest

igation measures to reduce such orashes in future.

is momentum grade? Explain the methods of providing superelevation.

parabolic curys connecting an ascending gradient of 1 in 40 to another ascending

rdient of I in 20 has been designed for comfo* condition with a total length of 40 m.

ine the elevation of the lowest point and at point 5 m left from PVI if the elevation

.T

{

{
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5.

6.

[4+41

t8I

t8l

18l

[2+6]

t8l

l8l

t8l

[4+4J

p+61

PVI is 3I0.12 m. Calculate the comfortable speed on the curve using the rate of change

centifugal acceleration of 0.54 mis3 and compaxe this curve with the one required to

7.

8.

9.

10.

ide minimum sight dis.tance for the speed under headlight sight distance condition.
se of height of headlight beam as 0.75 m and head light bearn dispersion angle in

plane of 10.

are the methods for draining out subsurface water in highway?

the different types of special shuctures used in hill road with neat sketch.

about the desirable properties of road aggregate. IJescribe the test ptocedwe to

impact value with its significance.

between bitumen and tar. Explain lab test procedure of Marshall Stability

with its signi{icance.
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$' {:andidates *re rer\tttred k; give their *nswers in tlrcir (twn y,or6s m f*r *.t ssr*t:tir*ble.'/ Attetrupt 4$question,s"*/ 'l'h*figures in tl.te rrr*i-Sir.r irttlic$teflLjill$dgf
c' Assume,urirlr&/e d*ta dnet:s,5'$#ry.

) ' f:hrlroral* the irnportttnce of itunspartation in the cq:rntext of Nep;rl ivith a s*itnbl*
*xmnirle. I)*fin* $yst*m appr*ach of tr*nspx-rrtation planning, f4+41

2" [J*w do t]-le Varir:tts $titge$ oi'sLirv*:ys assist in finalizirig *. roacl alignrnent, *4 rvh*t
essenlial infi"rmriiti*n is gathered at ea*lt stage'l 

it{ i
3" l]*scr:ibe tlie t,vpes *f gi'adients rsed in highway. tVtry anci wheri gr.acle cur:p*nsation is

pruvieler* in highr,v;ry aligr"r:ueut? lj+ j l
4. Discuss PIUV tlteoly r.vith suitable cxarnplc. Define stopping sigirt i"listari*e egd list r:u1

t.h* r':u.rirrils fact*rs aifer*ing the stopping sight. distance. f4i 4l
5. A tlatrsit.itjm cilrve is providtltl lil c*flneci the cir*iililr ourvfl iq,ith a struight sectiorr t:f n.

tw**lnn* road in n rolling terrain with heavy rainlaltr. if the rlesign *p**I of the ro*r-i is
1{i0 krnph anrl rartius af tlie circular section is ?50 rn, cietennine- thc length of rhe
traitsitir:n curvfl for cotnfort eurd 1-,.rr introclucing sup*r-elevation at i ir: tr00, 'I'hi lerrgth of
th* x,heetr }:ase *f th* ulesign velricie is S m. igl

S. '[.rvo approiir:iring Ye]ricies werr: iruroiv*d in a ]reaLl-*n *ollision irt a vortical summit curv*
*tittner:tintl a 40/o ascenttring gradient anrl a 3"5% descenc{ing graeli*nt. T}ie post*cl spoeri
limit on th* r*aci is 80 km/h, tlpan *heoking {.hn roadway geJnretry, th* hig}rway *,rgi,.,ee,
f"o*nd that the trighest pr:int r:f lire vertical nurve is locatecl i20 m fron: the heginning of
tit* onrve. Iixamirte rvl.rettrrer th* crasir cuuld b* attributstl to an incorr*ct pax.*ri strieeii
lirnit" If n cieficiency exists in the prrstr:d s;:ecd sign" detr;rrxine ths appropriaie speeci iirnit
that shouki hu displayeti. t8l

?' Whal are th* causes oi"mt-risture varialioi"r in a subgreirle soil? tsri*fly explain the {ypes r.rf
eross drain*ge structuros. ljl-5]

$. Ilis*us.r the difier*nt types of sp*ciai structures userl in hillruads, i:s]
9. l.,ist out the clesirablc properties of subgrilde s*i}. I)iscuss the test metlrnel i*r l"raldgess qrr

road agE:egat*.
i4*"'*1

1{}' Sesorib* tlie pro*edure r:f sample preparaticur and sterbility:lkw test li:r iritumingus nrix
in laborat*ry. 

**s is]
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'/ Candidates are required to give their answers in their own words as far as practicable./ Attempt All questions.
,t , Thefigures in the margin indicate Futt Mgrks./ Assume suitable data if necessdry.

1. What is transport planning? How do this differ from road plaruring? Discuss the
importance of multi-model transportation planning. 12+2+41

2. What are flre various objectives of preliminary survey? Explain the details to be collected
and various steps in third stage of engineering survey for highway aligntnent. LZ+61

3. A two lane two way highway was designed with super elevation of 60/o and coefficient of
lateral friction of 0.15. The radius of cwve is 210 m. Design overtaking sight distance
required if the acceleration of the overtakiug vehicle is 4 kmph per sec. littre overtaking
operation cannot be allowed throughout the road section, provide the overtaking ,gni
with suitao-le sketches and positioir of signage. The reaction time :z sec,. ts]

4. Describe briefly the various methods of providing super elevation with sketches. Describe

. TRIBHUVANU\IIVBRSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2080 Ashwin

the disadvantages of heavy camber"

5. Deqcribe the significance of momentum grade. Discuss the reason and method of
providing grade compensation.

6. Cornprr.te tho minimum f"rgtlt of a vertical qlrve with-an" enuanee grad e of A.*Yo-a11d-an
exit grade of -3,2% that will provide 1.5 m of cover for a 21 cm diameter conorete pipe
that has a 1.1 cm wall thickness. The invert elevation of the concrete pipe is 266 mand is
Iocated at a station 7A+1,2.43. The PVC is located at station 6 +29.94 at an elevation of
265.77 m.

7. What are the requirements of Highway Drainage System? Explain tle method of
contolling subsoil water with neat sketch. [3+5]

8. How temperature, rainfall, atlospheric pressure and geological condition affect road
alignment in hills? Write down ihe characteristics of river route and ridge route . 14+41

9. Discuss the desirable properties of road aggregate. Write down the laboralory procedure
for determining toughness of aggregate. t4+4]

10. Explain the advantages and disadvantages of cut-backs and emulsion for bituminous road
construction. Explain the penetration test carried out for bituminous material, tg]

* *:F

[6+2)

[4+4]

t8l
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h. Discuss the component of transportation system. Explain the different types of urban road
pattems.

2. Define highway alignment. Explain the factors controlling highway alignment.

P+aJ

{2+61

{

3. Define overtaking sight distance. Derive an expression for overtaking sight distance with
neat sketch l2+6J

4. Explain momentum grade. Discuss method of providing superelevation. t4+4,1

{trq4sitioq.o.WYg.iS.lq.b"e prpyided to coryrect a straight and circular curve of radius-
325 m of a two lane road in a hilly terrain with heavy rainfall. Design the length of
trtursition.d*. assuming suitable daia. The design speed of the highway is 60 kmph and
rate of introduction of super elevation is to be I in 6b. Determine ihe eievations ol outer
edges at two typical straight aud circular curved sections of the road with centre line at
elevations .f 312,23 m and 312.9 m respectively considering a parabolic camber af 25%
to be provided. ; tSj

A-3% Eradients meets a 1.59/o gr'adient-ar dchainhgb'6f-2000 m and at the riiduibd lEvel - -

of 500 m if the design speed of the road is 100 k$/hr, deterrnine RL and chainage of the
tangentpoints, lowest point on the curve. Assume height of head light is 0,75 m and take
frictional boefficient f = 0.35 and cr = 1o. t8]
What are the requirements of highway drainage? Explain the surface drainage system. [3+5]

8. Explain why hill road construction is challenging. Sketch different types of hill road
. 14+41cross-sections.

9. Define highway material. Discuss the desirable properties of subgrade soil. Explain the
laboratory procedure for determining hardness of aggregate. t1+3+4],

l0.Enumerate the various types of tests on bituminous binders. Explain the procedure and
significance of softening point test. [3+5]

*,* *

7.
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3 hrs.

Full Marks 80

Subject' ; Transpofiation En_ufneering i e; i;*t

1. Explain about the role of transportarion in our societr. Explain the major road pattems
developed in major urban areas.

2. Discuss the structure of irighu,a\. roure iocation, Erplain briefl1. the final location and
detail swvey of highrvay alignment.

3., Explain the factors controlliing geometric design of highu ar-.

4' State the reason oJintroducing extra *idening. Derire the conclition of lateral skidding
and overturning of vehicle moving at a liorizontal cur'e section. [3+5]

5' A.Two-lane highway was clesigned with super eievation of 60/o and,coefficient of lateralfriction of 0.15. The design speed of curr,e is 75 kmph. The stoppin! sight distance
required is 11-5 m. Determitte set back rlistance requiied fbr rhi.-.^.lr.ri fc,r prorijins
reasonabie opportunities of overtaking as there not enough space to provide full
overtaking opportunities, provided that the derlection angle is 7-0o.

6' .An intermediate lane road is to be designed rrirh intennediate sight distance of 255m. The
road is the two-way road having 5% gradien'is meets a l.SYo gradient at a chainage of(i + 000) and at the reduced level of 500m. if the clesign speed ol the road is godVnr,
determine RL and chainage of the beginning of the curv; highest point and 50 m right of
point of vertical intersection on the curve, Take fi'ictional coefficient f : 0.35.

7 ' Define sub-surface drainage systeni and discuss its importance. Describe the measures
that can be applied for the control of sub-surface water with suitable sketches.

8' Discuss typical types of cross-section of hill roa-d with neat sketches anctr their application.
9. What are the desirable properties of soil? Describe the laboratory procednre of

determining sormdness of aggregate ancl mention its significance.

10. What are the bulk specific gravity and maxirnum specific gravitv of bituminous mix?
Describe the ductility test on bituminous binders u,ith neat sketch on6 it, significance.

x**

14+41

[3+sj

I8l

t8l

t8l

[3*s]

i8l

[3+s]

[2+6]
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'/ Candidates are required to give {heir. answers in their awn words as 'icable.
'/ Attempt All questions.
,/ Thefigures in the margin indicate Fu$ A{arks.
/ A,ysume suitable dctta i/'necessar\).

1. Discuss the eomponents of transpoftation system. Explain the relevance sf road
classification based on NRS 2070 in presenr context.

2. Wrat are the factors controlling the highu,ay alignrnent? i,:xplain why reconnaissance
survey is conducted?

the laboratory?

10. Discuss about the Marshall method of Rittrminous mix desigir.

s

3. What are the advantages of providing camber? Discliss the effect of centrifugal l'orce in
horizontal cuft,e. [3+5]

4. What are curve resistance and grade compensation? Derive an expression for determining
the mechanical widening. i4+41

5. A 4 lane maj,:r highrvay passing through rolling teuain in heavy rain fall area rvith a
2o/o grade intersects a 2 lane minor highlvay with 39zo grade at au uncontrolled right
angled intersection. Determine the minimum intersection sight distance required given the
design speeds of major and minor approaches are 80 krnph and 60 k*ph respectively. A
section of major highinay passing iras a horizontal curve r-if radius 230 m. Design the
length of transition curve. Use coefficient cf longitudinal ii:rd lateral friction value as 0.35
and 0.15 respectively. [3+-5]

6. An ascending gradient of I.21to meets a descending gradient of 1.08% on a two lane
trn'o-way road. Determine the length of vertical curve to provide overtaking sight distance
fbr a design speed of 60 kmph. Assume overtaking acceleration as 2.5 krnphps. Locate
the highest point and end of curve, calculate their elevations if the elevation of BVC is
334.792 m. lSl

7 - Why catch water drains are necessary in hill roads? Discuss the di{ferent types of energy
dissipating structures with their use. t8l

8" What are the design and construction problems associated with hill roads? List the merits
and demerits of river route and ridge route. [4+4]

9. Explain the desirable properlies of subgrade soil. llow are FI and EI values determined in

[4 i4]

Is+31

14+4J

t8l
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FulI Marks 80

1.

2.

J.

4.

Subject: - Transportation Engineering (c: r ss : S

candidates are required to give their answers i, their o\ ,n lvorcrs as far as practicable.
Anempr ALquestions. L.,.r.. " .. :_:_"-1""'"Anemp| ALquestions. I o;_.. . ., ,* _-.,,I
The figures in the margin indicate Fytl Marks. iJ-*",';"- ei!"$ 

"- 
e';l

LIESEEIJ
Discuss iand use transportation cycle. Brieflv explain the components o{'transportaiionsystem" 

iaral
What are the rr:quirements of ideal highway alignnient? Discuss the nrethod of carrying
out preliminary survev flor a nrol-roserl liighwar, ,iigr,*.nr. 

!''rv r,vL'uu 
[3+51

Expiain the cross-sectional eiements of a typical highrval, secrion lvith a neat sketch, lgj
A nationai highlvay of two lane rvirh a curve of 3i0 m radius is to be set o*t to connect
two straights roads in plain terrain. The maxirnurn speed r:f movilg vehicies on this cruve
is restricted to 90 Krlph. l'ransition curve are to be inttoclucecl at each end cune. Design
the transition curve and cletermine ehainage of the beginning of transition cunre, and endof circular curve.

Given that angle of intersection-136" t8l

Chainage at the point of intersection: (1-r 000)
Rate of introduction o1'super elevation : i in 120
Rate of change of centrifugai ..icceleration (c):0.5ni,,s1

Deline superelevation and ecluilibrium superelevatiori. State the assumptions and discuss
the method of oalculation 01'or.ertaki.g sight clistance. 

--r------ 
12+6)

A vertical curve of lengih 35m is clesigned to connect a mild ascending gradient of 370 toa steep ascending gradient of 9.59ro based on heacllight sight iiltance condition
(neglecting effect oi'gradient). i) Calculate the design ,pio of Ilre highrvay section. ii)
Determine the maximum allorvable length of the ,t**p*. graclient io a*r;g1 it as a
momenturn grade with an exit speed of 15 Kmph. Assume the head light beaniangle and
hoight of the headlight frorn the road surfaoe are I degree ancl 0.75 L respectively and
take coefficients of longitudinal friction and inertia as oJs and 0.85, respectively. lsl
Discuss the necessity of highway drainage. List an<i briefly expiain the application of
various types of highway cross drainage with sketches. 

- '-rr 
[3-r-5]

Discnss design and construction problems associated with hill road. Differentiate river.
route and ridge route in hill roads. 

!5+3]
9' Disouss descriptive tests of aggregate. Descritre the laboratory prgceciure 

'f determining
harrlness of aggregate with a neat sketch and mention its sigriifirun*"" 12+6)

10" The weight of a compacted specinien of'bituminous mix in air. water and SSD conditi.n
is-1231gnr" 715gm, anc i232gm. respectively. fhe maximum iheoretical sfecitic gravity
of mix is 2.56" Deteinrine the percentage air void in the nrix, Describe the viscosity test
on bituminous binelers with neat sketch. 

iz+6]
***

5.

6.

n

8.

f,xam. 

-
r':Ygl BE

Programme BCE pass Marks 32
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'/ Candidates are required to give their ans*'er:s in their owrr
'/ ,Attempt All questions.

'/ Tlze,figttre s in the margin indicafc Ftt!! Murks.y' A,rsuine suitabie clalu i.,i-nece.tsary.

rvords as far as practicable.

Write down the merits atid demerits oj Raihvay rvith respect to Air Transportatiol?
Explain the land use transport cycle,

iixplain the fuctors affecting seiection of highrva.v alignrnent.

A horizontal c.urve ol radius 250 m in a fwo-lane irighrval'passing through rclling tenain
inheavy rainfall area is designed with an equiiibrium superelevation of 0"065. Deiign the
lengtli of a trausititln curve and the shift requircil to connect this curve to the sti.aighr
sectiou of tlie highu,a;i. Assume rirte of introduction o1'superelevatiorr r:{' 1 in 150"

What are the advatrtages ol prorriding shoukier anii extra rviclening iri road? What is the
significance of iocating highest and iou,est points cn !'ertic:al cun es?

1.

2.

J.

4,

q

A

[4+4]

t8l

i8l

tL6+2)

With a t,vpical drawing of urban road cross section. e_rnlaiir
of'rrri;ar: road cross section.

in krrief ti:e various elenrents

rBl

,7

o{).

9.

A vertical curve connects an aseending gradient of +2o/o grade with another ascending
gradient of +J.5yo grade on a highrvay of design speed 60 kmph at an elevation of
1411.6m. Design the length of the verticai curve and determine the elevations at the
beginning and end point of the curve. Use coefficient of longitudinal friction of 0.35. tg]
Define highway drainage. Explain the causes of moisture variation in subgrade soil. 12+61

Explain shortly various special considerations to be given in desigri and construction of
Hiil roads in highway design. t8l
write down desirable properties of subgrade soi1. Explain preparation of
compacted soil specimen for CBR test and explain method of conducting
subgrade soil.

dy'namically
CBR tesi of

{) +):-A1L* ' 'l
10. tsxpiain the concept of ductiliti, test w'ith test piocerlure" L)escribe r"rsing graphicai

sketches how one obtains cptimum ltinder content. [4+.1]
**{<
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,/ Candidates are required to give their answers in their own
/ Attempt 4fl!questions. .

'/ Thefigures in the margin indicate Full Marks.
{ Assume suitable data if necessary.

1. Explain briefly, the classiiication of road as per NRs (2070). Discuss Macadam road
constnrction method with neat sketch. [4+4]

2. What are the requirernents of highway alignment? Explain how the information collected
in the preceding stages of snrvey are utilized in the succeeding stages of survey for
highway aiignrnent. l2'r6J

3. Write the necessity for extra rvidening of road pavement at horizontal curves. Derive an

expression for finding the extra widening required on horizontal curve.

4. Explain the factors affecting geometric design of road.

5. A two-lane highway with a ruling gradient of 6oh has a cornpensated gradient of 4,5o/o al a
horizontal curve section of length 60m. The cun'e section has a sight obstruction at 2m
from the edge of the car:riageway. Determine the possible speed on the curve section
based on stopping critenon. Assume coefticrent of longitudinal friction of 0.35. t8]

6. Two approaching cars were caught on head-on-collision at a vefiical summit curye
connecting 4o/o ascending gradient with 3.5% descending gradient. The posted speed on
this road is 70 Km/hr. The highu,'ay engineer checked the geometrics of the road and
found that the highest point of the vertical cun,e lies at the distance of 120m from the
beginning of the vertical curve. Check rf the crash is due to fault in posted speed sign.
F{eight of car driver's eye : 1.08m, reaction time : 2.5 sec, coefficient of longitudinal
friction = 0.35, What should be the posted speed if, there is fault in posted speed limit
sign? I8l

i. Discuss the importance of Highway Drainage. Explain control mechanism of subsoil
water with neat sketch. [3+5]

8. Discuss the design and construction problems that are associated with hill road. What are

the merits and demerits of river route and ridge route? [3+5]

L List out the desirable properlies of the road aggregates. Describe the test procedure for the

determination of Los Angeles abrasion value of the road aggregates. [3+5]

10. What are the tests conducted on binrminous binders? Explain the Marshall rnethod of
bituminous rnix design procedure in detail. 12+61

[3+s]

i8l

hIBRARYI
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1.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The Jigures in the margin indicate Full Mrrks,
Assume suitable data if necessory.

What are the advantage of road transport over other modes of transporlation, I)iscuss
urban netrvork planning in brief. [4+4]
What are the requirements of an ideal highway alignment? Describe the proc*dure of the
conventional method of preliminary survey. W+41

Differentiate between camber and superelevation. Describe methods of providing
superelevation. [3+5]
Calculate the length of transition curve and shift" if the design speed is 60kmph. The
radius of circular curve is 220nr. An allowable rate of change of centrifugal acceleration
is 60cm/sec3. Allorrable rate of change of superelevation is I in 120. The ra,idth of the
pavement is 7.00m. Assume rotation of Pavement about the inner edge. tg]
Discuss the different types of gradients used in highway? What are the causes of proving
grade compensation in highway? [5+3]
A section of highway has vertical and horizontal curves with the same design speed. A
horizontal curve on this highway with a ruling radius and a deviation ungi. oi 45o is
180rn long. Design the length of a vertical curve on this highway connecting a +3ya grade
with -l .5% grade so as to fulfill the stopping sight clistance criteria. Assume coefficient of
longitudinal friction as 0.35.

Define highway drainage system. List out its requirements. Explain with neat sketches a
proper subsurface drainage system to lower the underground water table, [1+3+4J
Defrne hill road. Describe the factors to be considered in hill road design, Isl
What are the desirable properties of sub-grade soil? Describe the crushing strength test of
road aggregate. 

[4+4J
10. Write down the laboratory procedure of Marshall Stability test of bitumen mixes.

*{.rk

J.

4.

5

6.

7.

8.

9.

t8l

t8l

Full Marks
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./ Candidates are required to give their answers in their own words as t-ar as practicable.

'/ Atlempt 4Eqwestions.
,' Atlquestions cxrry equal marl<s.

/ , ssume suitable data if necessary).

1. Why transSrortation plandng is important? Explain the load classitjcation systelu based

cn Nepal Road Standard.

2. State the basic principie for locating highways and describe the complexities associated

with route location Process.

3. Derive an expression for finding the super-elevation required if the design coeffieient of
friction is'f . List the design steps olsuper-elevation.

4" TIie speed of overtaking vehicle is 60 kmph on a t.to -rvay traffic road. If the acceieration

of overtaking vehicle is 0.79 fil,/sec',

a) Calculate safe overtaking sight distance

b) Mention the rniniruum length of overtaking zone

c) Draw a neat sketctr of the overtaking zone and shorn'the position of sign posts.

5. A national highway curve of 400m radius is to be set out to cor:nect two straights. The

maximum speed of moving vehicles on this ctuve is restricted to 85 Kmph. "fransition

curve are to be introduced at sach end of cun'e. Calculate

a) A suitable length of transition curve.

b) The necessary shil1 of eircular cl]rv'e.

c) The chainage at tl:e beginning and end Gf cun'e.

Given that angle of intersection :125o25'

il-ate of chanpie of centrifugal ac'celeration:0.52 ,n''uec3

Chainage at the point of intersection: 1075'50m

6. Design a total lenglh of valley curve at the junction of the descending gradient of 1 in 40

and an ascending gradient of lin 30 if the design speed is S0kmph. Locate the lowest point

an6 end points and calculate their elevations if' the elevation of beginning of the curve is

2.12.85 m airove sea level. Take co-efficient of friction as 0.35.

7 " What are the causes of moistwe variation in sub-grade soil'l Expiain design procedure of
sur"face drainage sYstem.

B. Sketch typical cross sections of hill roads. Discuss hill road drainage struotu::e.

g. \Vhat are the laboratory tests perfcrrmed on road aggregates? Explain tire test procedure of
determining the crushing value of road aggregate.

10. What are the desirable properties of bituminous mixes? Briefly explain the ductility test

of bitumen and its engineerin8 aPPlicationro*

Exarn" Bacl<

Level BE 80

Programme BCE Pass Marks )/.

Year / Part m/il Time 3 hrs.



1'I{]B}{UVAN UNIVEITSITY

Ii'JSTITU-| E OF I1l'iGIN EEil.i ljG
Examinatiosl Control Division

2076 Bhadra

S abj ect: - Transportation Engineeri ngl (cE 6s!.i
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1,1;<p1ain the comprrnents and characteristics of "fransportation System.

What are the various requrremenis of an ideal highrvay aligrunenl? Explain *yariotis
tactors controlling the highrvay alignment with sketoh.

i)iscuss the basic contreri criteria of geometric design of highrva-v, Explain the cross
section element of road lviih neat sketc:h.

A tr.vo lane highrvay has a curvo 300m long, 650m rariius. The setback distance fiorn
centre of tite carriagewa;, is specified to be 25rri rr,,iih ref'erence to the intermediate sight
distance oi thc curve. Fiiid tlie clesign speecl liri' the clrrve. Assume coe{t-rcient oi
ionglitudinal tiiction as 0.35.

5. Derive the expression for super elevation. Explain the method of providing extra-
widening.

Design the total length cf the valle)'curye at the junction of the descending griiciient of tr

rn 40 anci an asce.nding gradient of I in 30 if the design speed is 100 kmph so as to tllfill
brith comfort r:onditittn and head light sight distance for night driving. f.ocate the lowest
point and tire end of curve point too. Calculate their elevations if the elevatii>n of BV{-l is
312,5{rm above sea ievel. Assume oiher necessarl, flx1o reasonably.

What are the causes of tnoisture variation in subgrade and how can it be contrc',l1ed?

Discuss about the retaining ancl slope p"rotection structlrres that are frequently used in rhe
hill road.

!). Eni;merate the des.irabie properties of the sukrgrade soil. [JescriLre tire laboratory test 1ci

determine the crushing value of aggregate. What are tiie signilioance of elushing value?

i0. What are the desirabie properties crf bituminous mixes? Write dolltr the procedure for
dertcrmining the ductility value of,bitumen and its significance.

1.

2.

3.

I

't.

8.

6.

**{<
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4.

{r"bk:t :Tr:ransportationion Engineering I (C8653)rcgr:gs l_p_*_6j

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
/ 4A questions carry equal marks.
./ Assume suitable data if neee.ssary.

1. Differentiate between public and private transportation. Why macadam is considered as a
pioneer of modern roads?

2. W}tai are the requirements ol good Highway alignment? Expiain dif.trent stages of
surveying for highway alignment.

Discuss the effects of a horizontai curve on which vehicle stability depends and derive ihe
condition for overtaking and skidding.

National highway curye of 400 m radius to be set out to connect two straights. The
maximum speed of moving vehicles on this curve is restricted to 85 Kmph. Transition
curve are to be introduced at each errd curve. Calculate:

i) A suitable length oltransition curve
li) The necessary shift of circular clrrve
iii) The chainage at the beginaing and end of crirve

Given tirat angle of intersection-125'25'
Rate of change of centrifugai acceleration = 0.52 misecs
Chainage at the point cf intersection: 1075.5 m

Explain the factors that govern the stopping sight distance. Derive the expression for
analysis of stopping sight distance.

A vertical curve is to be designed rvhen as ascending grade of line 60 rneets a deeending
grade of 1 in 45 on a highway. The stopping sight distance and overtaking sight distance
required are 210 m and 600 rr respectively. But due to site condition, the length of cun e
has to be restricted to a maximun value of 750 rn if possible. Calculate the length of
curve needed to fulfiIl the requirernents of:

i) Stopping sight distance
ii) Overtaking sight distance
iii) At least inter:mediate sight distance and discuss the results

What are the components of higtrway drainage system? Write down the design steps for
surface drainage system.

What are design and construction problems in hill roads? Describe the different methods
that hill road alignment can be located.

Enumerate the desirable properties of road aggregate. Briefly describe the laboratory test
to determine impact value of aggregate.

10. Define biturnen premixes. Explain the fu{arshal method of Bitumen mix design

t<**

5.

6.

8.

9.

Exam. Re

Level BE Full Marks

Programme
Year i Part 3 lrrs.




























