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Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004

Vision of BIET

To be a center of excellence recognized nationally and
internationally, in distinctive areas of engineering
education and research, based on a culture of

innovation and invention.

Mission of BIET

BIET contributes to the growth and development of its
students by imparting a broad based engineering
education and empowering them to be successful in
their chosen field by inculcating in them positive

~ approach, leadership qualities and ethical values




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere — 577 004
Department of Civil Engineering

VISION OF THE DEPARTMENT

To train the students to become Civil Engineers with leadership qualities, having ability to take

. up professional assignments and research with a focus on innovative approaches to cater to the
needs of the society.
MISSION OF THE DEPARTMENT

1. To provide quality education through updated curriculum and conducive teaching learning

environment for the students to excel in higher studies, competitive examinations and
professional career.‘

2. To impart soft skills, leadership qualities and professional ethics among the graduates to
handle the projects independently with confidence.

3. To deal with the contemporary issues and to cater to the socio-economic needs.

4. To build industry-institute interaction and to establish good rapport with alumni.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)
" PEO 1: Core Competence: Graduates will be able to plan, analyse, design and construct

sustainable Civil Engineering Infrastructure.

PEO 2: Professional Skills: Graduates will be professional engineers with a sense of ethics,
creativity, leadership, self-confidence and independent thinking to cater to the needs of the
society.

PEO 3: Societal Needs: Graduates will be able to contribute effectively for the development
of industry and professional bodies.

PEO 4: Cognitive Intelligence: Graduates will be able to take up competitive examinations,
higher studies and involve in research and entrepreneurship activities.

PROGRAM SPECIFIC OUTCOMES (PSOs)

- Students after the completion of the Program will be able to

1. Apply the fundamental concepts, software and codal provisions in the analysis, design and

construction of sustainable civil engineering infrastructure.
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B. E. CIVIL ENGINEERING
ased Credit System (CBCS) and Outcome Based Education (OBE)

, SEMESTER -V
T HIGHWAY ENGINEERING
T 18CV36 CIE Marks 40
“Week(L:T:P) (3:0:0) SEE Marks 60
03 Fxam Hours 03

g Objectives: This course will enable students to;

nuowiedge of different modes of transportation systems, history, development of highways
srganizations associated with research and development of the same in INDIA.

nd Highway planning and development considering the essential criteria’s (engineering and

aspects, regulations and policies, socio economic impact).

t to different aspects of geometric elements and train them to design geometric

of a highway network.

! pavement and 1ts components, pavement construction activities and its requirements.

lis of evaluating the highway economics by B/C, NPV, IRR methods and also

he students to highway financing concepts.

)

Transportation Engineering: Importance of  transportation, Different modes of
znd comparison, Characteristics of road transport Jayakar committee recommendations, and
ral Road Fund, Indian Roads Congress, Central Road Research Institute.
_& and Planning: Road types and classification, road patterns, planning surveys,
uration system of road planning, phasing road development in India, problems on best
g alternate proposals Salient Features of 3rd and 4thtwenty year road development plans and
scenario of road development in India (NHDP & PMGSY) and in Karnataka (KSHIP &

ioprment plan - vision 2021,

ment and Surveys: Ideal Alignment, Factors affecting the alignment, Engineering surveys-
issance, Prelumnary anag F mal location & detailed survey, Reports and drawings for new!

is.

esign of horizontal alignment elements: Cross sectional elements—width, surface,
2s-5SD, OSD, ISD, HSD, Radlus of curve, Transition curve, Design of horizontal and
-curves, super-elevation, widening, gradients, summit and valley curves.

i als: Sub grade soil - desirable properties-HRB soil classification-determination off
duius of sub grade reaction with Problems Aggregates- Desirable properties and fests
erials- Explanation on Tar, bitumen, cutback and emulsion-tests on bituminous material

esign: Pavement types, component parts of flexible and rigid pavements and therr functions,
.= derermination (Graphical method only)-Examples.

fon: Design of soil aggregate mixes by Rothtuch’s method. Uses and properties of
i cement concrete in pavement construction. Earthwork; cutting and Filling, Preparation
;;yeclﬁcatmn and construction of 1) Granular Sub base, 1) WBM Base 111)) WMM base,iv)
m v) Dense Bituminous Macadam vi) Bituminous Concrete,vit) Dry Lean Concrete sub

concrete roads.




Highway Drainage: S1 gnificance and requirements, Surface. drainage sysfem and design-Examples, su

Isgéa%c:n drainage system, design of filter materials, Types of cross drainage structures, their choice and

Highway Economics: Highway user benefits, VOC using charts only-Examples, Economic analysis - annual

cost method-Benefit Cost Ratio method-NPV-IRR methods- Examples, Highway financing-BOT-BOOT

concepts.

Course Outcomes: Afier studying this course, students will be able to-

L. Acquire the capability of proposing a new alignment or re-alignment of existing roads, conduct necessary
field investigation for generation of required data.

2. Evaluate the engineering properties of the materials and suggest the suitability of the same for pavement
construction.

3. Design road geometrics, structural components of pavement and drainage. _

4. Evaluate the highway economics by few select methods and also will have a basic knowledge of various

highway financing concepts.

Question paper pattern:
 The question paper will have ten full questions carrying equal marks.
Each full question will be for 20 marks. S SO
There will be two full questions (with a maximum of four sub- questions) from each module.
Each full question will have sub- question covering all the topics under a module.
The students wiil have to answer five full questions, selecting one full question from each module.

Textbooks:

1. S K Khanna and C E G Justo, “Highway Engineering”, Nem Chand Bros, Roorkee.
2. L R Kadiyali, “Highway Engineering”, Khanna Publishers, New Delhi.

3. R Snnivasa Kumar, “Highway Engineering”, Untversity Press.

4. K. P.Subramanium, “Transportation Engineering”, SciTech Publications, Chennai.

Reference Books:
1. Relevant IRC Codes.
Specifications for Roads and Bridges-MoR T&H, IRC, New Delhi.

2.
3. C. JotinKhisty, B. Kentlal, “Transportation Engineering”, PHI Learning Pvt. Ltd. New Delhi.




Highway Engineering (18CV56)

Title & Code
CO Statement
18CV56.1 Explain the principles of transportation including the present scenario of road
development in India
18CV56.2 | Select a new alignment and re-alignment of existing roads
18CV56.3 | Design the geometrics of the road as per IRC recommendations
18CV56.4 | Explain the properties of pavement materials for the design
18CV56.5 | Explain the techniques of construction for various types of pavements
18CV56.6 | Evaluate highway economics and also to design a suitabie drainage system
‘Course Title Highway Engineering
Co PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
18CVS56.1| 1 2
18CVs56.2 | 2 2 1 1 1 2
18CV56.3| 2 2 2 1 1 1 1 2
18CV564 | 2 2 1 1 1 2
18CV56.5] 2 2 1 1 1 1 2
18CV56.6 | 2 2 2 1 1 1 1 1 2
Average | 1.83 | 2 2 1 1 1 1 1 2
co PSO1 | PSO2
18CV56.1 2 2
18CV56.2 | 2 2
18CV56.3 | 2 2
18CV56.4 | 2 2
18CV56.5| 2 2
18CV56.6 | 2 2
Average 2 2
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153CV63

Sixth Semester B.E. Degree Examination, June/July 2019
Highway Engineering

Time: 3 hus. Wiax, BMarks: 80

Note: Answer any FIVE full questions, clioosing ONE full guestion from each module.

Module-1

i a M@nzw ifiz nodes of ransportation. Explain the characieristics of road tansport in

W&Mﬁf

£ iH% Mm‘kﬁ}
e @um%ﬁ £

b. g&?i’azﬁ% of roads n a state in iﬂzi a by the vear 2021
per 3° pz area of state is 3,08,000 km", Number of Towns as g:wa*
1981 census was 276. i}wméi ro z:i dmsszjy aimed at 82k per 100km™. 195 Marks)
OR
2 a What are the types of roads and Bis classification? Briefly outline classification or urhan
{88 Murky)
b. i%z&,\, now roads and © are 10 be compieted i a district during 3 five v lan period,

Yoorkout the order ,z‘i{}sﬁss% for phasing the plan programme %}) maximum utilit £y principle,
from the data given v. Adopt utility unit of 1.0 for serving g village with population
range Z*Z}’j{}»%}{ﬂ; for catering for 1000T of agrivultural products or pov 1087 of indusirial
products. Assume any other required data suitablv. '

Road | Lengh k| Number of village served g}u iation

<UL 2000 - 3040

A 15 g &

o 12 16 3

C ig 20 i
{08 Marks)

%I@dza%ew‘z

3 & nd enumerate faotors affecting alignment, {08 Marks)
., UIVEYS. {68 Marks)

OR
4 4. With neat sketches tustrate different cross section slements, {08 Blarks)
b, The speed of overtaking and overiaken vehicles are ?a} s§ w{? %m% respect tvely on & two
way traffic road. [T the acceleration of overtaking vehicle s
iy Caleulate safe overtaking sight distance,
i) "z tention the minimum ?ém rth of overtaking
3

of the overtaking zone and she

lem

he positons of ¢

Module-3

&z With nest sketchey Hlustrate conduction of plate bad test o defermine modulus of subgrade

reaction. {08 Marks)'
s, é?isizmw% botween ©

Tar ard Bluumen
Catback and Bmulsion, (8 Marksy
Pof2




&

16

@

15CVe3

) OoR

Enumerate different types of pavements with their component parts and functions of each
componens. 48 Marks)
Caleulate ?“w'% L of a dual wheel assembly carrving 2004 %»fg,g each for pavement thickness of
15,20 and 23 cms. Centre to centre tyre spacing = 27cm and distance between the walls of
the tvrgs = | Eg:my Use graphicsl mevhod, ¢35 Mgrks)
Module-4

Briefly outline the design procedure of soil aggregate mixes by Rothfich's method.
{08 Marks)
Explain the procedure of marshall mix design of Bituminous mixes. {08 Marks)

@R
boumerate in detail the requirements, specifications of materials and the construction steps

seis i pit
for o wet mix macadam (WMM) layer. {68 Marke)
Explain in éaﬁmﬁ the requiremenis, specifications of materials and the consiraction steps for
pavermnent guality concrete. {48 Marks)
+
N Z=
Module-5

Y

he subsurface drain

age system & provided 1o lower the water
{68 %\zs‘&ﬁ}

nal ¢ \ﬁ’a 35%» %
i"jw,@ the Cross wmg ¢ of trapercidal dmin
iwm width of the wapezoidal sec %gv W %« Lim and cross siope w0 be
: iy:’% hovizonial, The allowable velociy of flow in the drain B8 1.2 misec and
{08 Yarkey

etches how ¢

{08 Marks)

e Total cost (Rs. Estimated life - Rate of interest (%)
in k) {vears)
12 100 &
F 94 44 # .
.
, 3 7.5 60 2
Pave ;em 14 e 10

{08 Marksy

& A % & o
Zotl




Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10CV63
Sixth Semester B.E. Degree Examination, June/July 2019
Transportation Engineering - Il

Time: 3 hrs. - Max. Marks: 100
Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Missing data if any may be suitably assumed.
PART — A :
1 Draw a neat cross section of a B.G. track in cutting for double line on a straight track and
indicate the important dimensions. (06 Marks)
Define creep of rails. Explain the method of measurement of creep. (06 Marks)

Briefly explain the methods of welding of rails. Indicate the suitability of each. (08 Marks)

Write a brief note on Pandrol clip. (06 Marks)
Write equatjons for tractive resistance dug“to “starting™ and “acceleration™. Explain the
terms in the-equations. What would be-the gradient for a B.G, track when the grade
resistance together with curve resistance due to a curve of 3° shall be equal to the resistance

due to ruling gradient of 1 in 100? (06 Marks)
What is meant by “crib ballast”, “box ballast™ and “ballast cushion™? Explain the functions
of ballast. (08 Marks)

Explain ruling gradient-and momentum gradient.

If the ruling gradient is I in 150 on a particular section of M.G track and at the same time
a curve of 4° is situated on the gradient, what should be the allowable gradient? (06 Marks)
What is negative cant? For an unsymmetrical split, explain the method of determining the
allowable speed on main track when speed on branch track is given. (06 Marks)
Find the length of transition curye on'a B.G. track using the following data:
Maximum'speed = 80 kmph
Cant.provided = 75 mm
Rate of change of radial acceleration = 0.3 m/s’

Radius of curve = 350 m. (08 Marks)

‘With the help of suitable diagram(s), explain “Switch angle”, “heel divergence”, “throw of

switch™ and “crossing number™. = (06 Marks)
Calculate the'elements of a B.G. turnout using the following data:

Number of crossing = 12

Heel divergence = 133 mm

Switch angle = 1°8 ;

Show the elements on the diagram. (06 Marks)
With a neat sketch, explain (i) turn table  (ii) shunting signal. (08 Marks)

1of2
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PART - B
Sketch the layout of an airport and indicate the components. Explain the functions of the
components. (06 Marks)
What is wind rose? With the diagram of any one type of wind rose, explain the method of
getting the best orientation for runway. (06 Marks)
Briefly explain the various aircraft charactenstlcs that affect the planning and design of
airports. . (08 Marks)
Briefly explain the various runway geometrics, as per ICAD. (06 Marks)
Design an exit taxiway which joins a runway and a main parallel taxiway. Total angle of
turn = 40°, turn off speed = 65 kmph. (06 Marks)
Define basic runway length.. Explain the various corrections (w1th equations) to be applied
for the basic runway length. (08 Marks)
What are the advantages-and disadvantages of tunnels? (06 Marks)

The centre line of a tunnel is represented by two plumb lines C and D, 4 m apart, hanging
vertically on a shaft, the whole circle bearings of line CD being 80°40'15”. A theodolite is
set up underground at a point A, distant 3.902 m and roughly east of nearer plumb line D
and the observed value of the angle CAD is found to be 16'12". Calculate bearing of the line
CA and the perpendicular distance of A from the centre lme of the tunnel. (06 Marks)
Explain liner plate method oftunnelmg S (08 Marks)

How are harbours classified based on their utxllty and situation? What are the requirements

of commercial harbor? (06 Marks)

Write a brief note on tetrapods. (06 Marks)

Write plan and enlarged cross section ofdry dock Briefly explam (08 Marks)
EX RN

20f2




2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : |. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN

Time: 3 hrs.

15CV561

. Explam concept of Level Of Service (LOS) and its applications.
. The table Q4(b) below gives the conselidated data of spot speed studies on a section of a

Fifth Semester B.E. Degree Examination, June/July 2019
Traffic Engineering
Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ONE full question from each module. - -

Module-1

(10 Marks)
(06 Marks)

Explain the interdependency of “land use and transport” with a diagram.
Discuss briefly the PIEV theory.

OR
Describe the fundamentals of traffic flow. (06 Marks)
A passenger car weighing 3 tonnes is required to accelerate at a rate of 3m/sec” in the first
gear from 9 speed of 10 kmph to 25kmph. The gradlent is +1% and road has a black topped
surfacc. The frontal prOJCCtIOH arc of the car is 2m”. The car tyres have radius of 0.33m. The
rear axle gearratio is 3.82 : | and the first gear ratio 1s 2.78 : 1. Calculate the speed of the
engine. The radius and deformation factor for tyres is 0:36 and 0.95 respectively. Assume

transmission efficiency as 0.88 and f=0.02, ¢, =0.39. " (106 Marks)

Module-2 - .

Explain the different types of classified volume survey presentation. (06 Marks)
Two vehicles A and B approaching at right angles, A from west and b from south, collide
with each other. After collision, vehicle “A’ skids in a direction 50° N of west and vehicle
‘B’ 60°E of north. The initial skid distances of vehicles ‘A’ and ‘B’ are 38m and 20m
respectively before collision. The skid distance after collision are 15m and 36m respectively.
If the weights f vehicles ‘A’ and ‘B’ are 4.0 and 6.0T. Calculate the original speeds of
vehicle: Assume f=40. % 3 (10 Marks)

OR
(06 Marks)

road. Determine : 1) the upper and lower values or specd limits for installing speed
regulations ii) modal speed for the range.

Table Q4(b) : Speed Studies

Speed ~Number of speed Speed Number of speed
range kmph'| ~ observations range kmph observations

0-10 0 50 — 60 216

1020 11 60— 70 68

200 30 30 70 80 24

30— 40 105 80 —-90 0

40 — 50 233

lof2

(10 Marks)
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Module-3

At a right tangled intersection of two roads, road; I has four lanes and road 2 has two lanes
with a width of 12m and 6.6m respectively. The volume of traffic approaching the
intersection during design hour are 900 and 743 PCU/hr on the two approaches of roadZ.

design the signal timings as per IRC. - - (12 Marks)

Explain the significant roles of traffic control personnel. By {04 Marks)

Explain the three types of traffic sings with 3 examples for each with diagrams. (10 Marks)

Explain the design factors to be considered for design of rotary intersection. (06 Marks)
Module-4

Describe the causes of road accidents and also suggest preventive measures to control

accidents. ) (08 Marks)
Describe the various environmental hazards.due to traffic in urban areas. (08 Marks)
: OR
Explain the arrangement of street lighting in urban areas and show the lighting arrangement
sketch for signalized and rotary intersections. (08 Marks)
Explain the importance and promotion of non motorized transport. ' (08 Marks)
Module-5°

Explain the various method of traffic segregation. “ (08 Marks)
Explain the conccpt of area traffic management system control (ATC) with an example.

(08 Marks)

5 v OR ,

Explain applications of Intelligent Transport System (ITS). (08 Marks)
Explain parking pricing and congestion pricing methods to control traffic management.

(08 Marks)

20f2
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Department of Civil Engineering

Assignment Date | 26 | 11 | 2020
Assignment No. I Maximum Marks 10
Course/Subject Title | Highway Engineering Course/Subject Code | 18CV56
Semester VA Scheme CBCS - 18
Course Co-ordinator | Ms. Supriya Xavier Lopes

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Explain the principles of transportation including the present scenario of road development in
India

CO2 | Select a new alignment and re-alignment of existing roads

CO3 | Design the geometrics of the road as per IRC recommendations

CO4 | Explain the propertics of pavement materials for the design

CO5 | Explain the techniques of construction for various types of pavements

CO6 | Evaluate highway economics and also to design a suitable drainage system

Note : Answer all the questions.

Q.
No.

Question

Marks

RBT

Cco

While aligning a HW in a built up area, it was necessary to provide a horizontal circular
curve of radius 325m. Design the following geometric features i)Superelevation ii)extra
widening of pavement iii)length of transition curve. Data available are, design speed = 65
kmph, length of wheel base of largest truck = 6m, pavement width = 10.5m.

Level

L3

A state HW passing through a rolling terrain has a horizontal curve of radius equal to the
ruling min. radius. T) Design all the geometric features of this curve. ii) specify the min. set
back distance from the center line of the two lane HW on a inner side of the curve up to
which the buildings etc. Obstructing vision should not be constructed so that ISD is
available throughout the circular curve. Assume the length of circular curve greater than the
SD.

L3

On the same lane of a road a car A is following car B at a center distance of 25m. Both cars
are travelling at a speed of 100kmph, when car a attempts to overtake car B at a uniform
acceleration of 0.8 m/s®. After travelling for Ssec at that acceleration, it increases the
acceleration rate to overtake car B and comes to a position 20m in front of car B in another
5 secs. What is the distance travelled by car A during total period of acceleration?

L3

Determine the following for a road on horizontal curve in plain of radius 500m. The design
speed is 100kmph and f= 0.15. a) superelevation required on road, when full lateral friction
come into play. b) f when no superelevation is provided. c) equilibrium super elevation. d)
superelevation for mixed traffic when speed is now change to 60 kmph.

L3

The extra widening required for 2 lane NH at a horizontal curve of 300m radius,
considering a wheel base of 8m and a design speed of 100 kmph.

13

A 3 lane (O/W) road with total width of 10.5 m is considered on a horizontal curve of 550
m. The length of the curve is 40 m. Determine the clearance from the center line of inner
lane to the inner side obstruction when the SD required on the road is a) SSD =250 m b)
OSD = 450 m.

L3

A transition curve required for a two lane single carriageway road (of total width on curve
of 7.3m) with a design speed of 85 kmph to connect a horizontal curve of radius 200 m.
Assume value of C= 0.7 m/s’. The rate of introduction of super elevation is 1 in 150, the
road is passing through rolling terrain. Pavement is rotated about inner edge. Calculate the
following, 1) the min, transition length(L) 2) Shift(S).

L3

A vertical crest curve on a two lane single carriageway road with a design speed of 85 kmph
is to be built in order to join an ascending grade of 4% with a descending grade of 2.5%.
The motorist eye height is assumed to be 1.05m while the object height is assumed to be
0.26 m. i) Calculate the min. curve length required in order to satisfy the requirements of
min. SSD. Reaction time of driver is 2.5s and coefficient of longitudinal friction is 0.35. ii)
distance of heighest point from the beginning of 4% gradient.

L3
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Last date for submission 05 12 2020

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain
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Department of Civil Engineering
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Course/Subject Title Highway Engineering Course/Subject Code 18CV56
Semester V-A Scheme CBCS - 18
Date 01.12.2020 CIE No. I
Time 10:30 to0 11:30 AM Max. Marks 30
Course Outcome Statements : After the successful completion of the course, the students will be able to
CO1 | Explain the principles of transportation including the present scenario of road development in
India
CO2 | Select a new alignment and re-alignment of existing roads
CO3 | Design the geometrics of the road as per IRC recommendations
CO4 | Explain the properties of pavement materials for the design
CO5 | Explain the techniques of construction for various types of pavements
CO6 | Evaluate highway economics and also to design a sustable drainage system
Note :Answer any one full question from each Part. Missing data may be assumed suitably.
Q. . RBT
No. Question Marks Level CO
Part A
1] a) | Explain the map study is the alignment of a highway project. 5 12 2
b) | List different modes of transportation. Explain the characteristics of road transport on comparison
with other system. ‘ 10 L1,12 1
2| a) | What are the main objectives of preliminary survey and steps followed in the preliminary survey
by conventional method. 6 L1 2
b) | What are the types of roads and its classification? Briefly outline classification on urban roads. 9 L1,1L2 1
PartB
3! a) | Explain different cross sectional elements. 9 L2
b) | Evaluate the minimum sight distance required to avoid a head on collision of two cars 3
approaching from the opposite directions at 90 and 60 kmph. Assume a reaction time of 2.5
seconds, coefficient of friction 0.7 and brake efficiency of 50% in either case. 7 L5
41 a) | Explain the PIEV theory with a neat diagram. 6 L2
b) | The speed of overtaking and overtaken vehicles are 70 and 40 kmph respectively on a two way
traffic road. If the acceleration of overtaking vehicle is 0.99 m/sec’. 3
)Find the safe overtaking sight distance. L1,
ii)Evaluate the minimum length of overtaking zone. 15,
iii)Formulate a neat sketch of the overtaking zone and show the positions of the sign posts. 9 L6

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering

L2 : Understanding

L3 : Applying

L4 : Analysing

L5 : Evaluating

L6 : Creating
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Course/Subject Title Highway Engineering Course/Subject Code 18CV56
Semester V-A Scheme CBCS-18
Date 24.12.2020 CIE No. I
Time 11:30 to 12:30 AM Max. Marks 30

Course Outcome Statements : After the successful completion of the course, the students will be able to
CO1 [ Explain the principles of transportation including the present scenario of road development in
India
CO2 | Select a new alignment and re-alignment of existing roads
CO3 | Design the geometrics of the road as per IRC recommendations
CO4 | Explain the properties of pavement materials for the design
CO5 | Explain the techniques of construction for various types of pavements
CO6 | Evaluate highway economics and also to design a suitable drainage system

Note :Answer any one full question from each Part. Missing data may be assumed suitably.

1\% _ Question Marks Ilig rgl CcO
Part A
1| a) | Distinguish between bitumen and tar. 5 12
b) | Define the modulus of sub grade reaction. With the sketch explain the plate load test for 4
determining the k value. - 10 L1, L2
2| a) | Enumerate different types of pavements with their component parts and functions of each
component 7 L1 4
b) | Explain the various properties of road aggregates. 8 12
PartB
3| a) | Explain briefly the steps of superelevation design. 3 12
b) | Horizontal HW curve of radius 400m and 200m in length. Compute the set back distances
required from the center line on the inner side of the curve so as to provide for a) Stopping sight 3
distance of 90m. b) Safe overtaking sight distance of 300m. The distance between the center lines 7 13
» of the road and the inner lane is 1.9 m.
a) | Explain the design criterias to obtain the length of transition curve. 7 12
b) | The radius of a horizontal circular curve is 100 m. The design speed is 50 kmph and the design
coefficient of lateral friction is 0.15.
a) Calculate the superelevation required if full lateral friction is assumed to develop. 3
b) Calculate the coefficient of friction needed if no superelevation is provided.
¢) Calculate the equilibrium superelevation if the presence on inner and outer vehicle 3 13
should be equal.

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain |
L1 : Remembering | L2 : Understanding | L3 : Applying
L4 : Analysing L5 : Evaluating L6 : Creating

Blepus 23] 12/ 2020

' z?/\'p/%ww
Course Coordinator Coordinator
(Faculty in charge) DQAC

Program Coordinator
(HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Scheme of Valuation

Course/Subject Title H ok EWOJ/(M’UJ\LV\Q Course/Subject Code | { BCV S5,
Semester Y a_ A Y o v CIE No. 1
Date 24 [12/ 200 Max. Marks 20
Q. Solution Marks
; Por¥R |
DES D«% bafn L‘&ZAW;MMM.,SM‘ ) s
b) D,s.“k,fw % oo SRR 9% AL %}w.&x FuacKiEmm a
AN :
DD Flunikle porvman®i — combonents :
W MW\R: - L ‘ " 2
D) Propuktis of seol LgyegXa <
ARt 4 Wikl
PosrX-R
Dd) s Kb of  ApurshinolRin Sarr |2
4 \ .
) Ph.tf S50 < ke 5
" 44 m
Y o5 ke 4
miz 26.% A
) Rake ol U "é T e W\@&I@-:L 3
i) Reke NSV RV et o, WM 3
lll) ‘BAZ Mw W |

Course Coordinator Coordinator Program Coordinator
(Faculty in charge) DQAC (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Scheme of Valuation

Q. Solution - Marks

DY) po. s Teon

BT a

9 € =0.047) 2

£) £z 0.197 L

L
9 e= p.197

Course Coordinator Coordinator Program Coordinator

(Faculty in charge) DQAC (HOD, Civil)




Bapuji Educational Association ®
Bapuji Institute of Engineering and Technology, Davangere—577 004
Department of Civil Engineering

Assignment Date | 11 |01 | 2021
Assignment No. I Maximum Marks 10
Course/Subject Title | Highway Engineering Course/Subject Code | 18CV56
Semester VA Scheme CBCS - 18
Course Co-ordinator | Ms. Supriya Xavier Lopes

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Explain the principles of transportation including the present scenario of road development in
India

CO2 | Select a new alignment and re-alignment of existing roads

CO3 | Design the geometrics of the road as per IRC recommendations

CO4 | Explain the properties of pavement materials for the design

CO5 | Explain the techniques of construction for various types of pavements

CO6 | Evaluate highway economics and also to design a suitable drainage system

Note : Answer all the questions.

1\% ] Question Marks I]je]z :l CcO
1 Explain Wet Mix Macadam. 2 L2 5
2 Explain pre[parathion of subgrade. 2 12 5
3 Explain Bituminous Concrete layer. 2 12 5
4 Write a note on Earthwork 2 L2 5
5 | Explain ESWL and its determination. 2 L3 4
Last date for submission 16 01 2021

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering

12 : Understanding

1.3 : Applying

14 : Analysing

L5 : Evaluating

L6 : Creating
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Assignment Date | 13 |01 | 2021
Assignment No. 11 Maximum Marks 10
Course/Subject Title | Highway Engineering Course/Subject Code | 18CV56
Semester VA Scheme CBCS - 18
Course Co-ordinator | Ms. Supriya Xavier Lopes

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Explain the principles of transportation including the present scenario of road development in
India

CO?2 | Select a new alignment and re-alignment of existing roads

CO3 | Design the geometrics of the road as per IRC recommendations

CO4 | Explain the properties of pavement materials for the design

CO5 | Explain the techniques of construction for various types of pavements

CO6 | Evaluate highway economics and also to design a suitable drainage system

Note : Answer all the questions.

Q. . RBT
No. Question Marks Level CcO
1 Briefly explain the different methods of economic analysis of a highway. 5 L2 6
2 | Explain in brief the various factors affecting the vehicle operation cost. 5 L2 6
Last date for submission 16 01 2021

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering L2 : Understanding L3 : Applying

L4 : Analysing L5 : Evaluating L6 : Creating
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Course/Subject Title Highway Engineering Course/Subject Code 18CV356
Semester V-A Scheme CBCS - 18
Date 18.01.2021 CIE No. m
Time 8:00 to 9:00 AM Max. Marks 30

Course Outcome Statements : After the successful completion of the course, the students will be able to

CO1 | Explain the principles of transportation including the present scenario of road development in

India

CO2 | Select a new alignment and re-alignment of existing roads

CO3 | Design the geometrics of the road as per IRC recommendations

CO4 | Explain the properties of pavement materials for the design

CO5 | Explain the techniques of construction for various types of pavements

CO6 | Evaluate highway economics and also to design a suitable drainage system
Note : Answer any one full question from each Part. Missing data may be assumed suitably.
1\?0' ) Question Marks ﬁg :l Cco
Part A .
1{ a) | Explain the Rothfuch’s method of proportioning of materials. 7 L2 5
b) | List down the materials and explain the specification and construction steps for WBM pavement. 8 L1,L2
2| a) | Explain the construction of cement concrete pavements. 7 12
b) | List down the materials and explain the specification and construction steps for wet mix 8 12 5
macadam base course.
Part B
3] a) | Explain with sketches how the subsurface drainage system is provided to lower the water table. 8 L2 6
b) | Briefly describe the different methods of economic analysis of a highway. 7 12
4| a) | List the requirements of highway drainage system. 7 L1 6
b) | Explain briefly the design of filter material used in subsurface drains. 8 12

RBT (Revised Bloom’s Taxonomy) Levels : Cognitive Domain

L1 : Remembering

L2 : Understanding

L3 : Applying

14 : Analysing

L5 : Evaluating

L6 : Creating
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