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BT-3/D-20 43018
BCMD

CE-203-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. What is the difference between Rubble masonry and Ashlar

masonry ? Also classify Ashlar masonry in detail and

explain the constructional details of cavity wall with neat

diagram. 20

2. What do you mean by deep foundation ? Describe the

classification of pile and pier foundation in detail with

neat diagrams. 20

Unit II

3. What are the basic requirements for acoustical design of

an auditorium having a balcony ? Also explain the fire-

resisting properties of materials. 20

(3)L-43018 1



4. List the types of doors and windows. Also discuss the

parameters, considered for deciding the locations of these

openings. 20

Unit III

5. Enlist various types of cement and give composition of

ordinary portland cement with their functions. Also explain

the special type of cements and the requirements for the

storage of cement. 20

6. What are the requirements of good structural stones ?

Explain in detail. Also describe the classification of bricks

in detail. 20

Unit IV

7. List the characteristics of good paint and explain its

constituents with examples. Define varnish and explain

the classification of varnish. 20

8. What are the various methods of seasoning of timber ?

Also explain various types of defects in timber. 20

(3)L-43018 2 ___
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BT-3/D-20 43031
BASICS OF ECONOMICS AND

MANAGEMENT

HUM-201N

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Define Industrial Economics. What are its descriptive and

prescriptive aspects ?

2. Explain the law of variable proportions.

Unit II

3. Define Management. Distinguish it from Administration.

Give suitable examples.

4. Write down any eight principles of management given by

Henry Fayol.

(3)L-43031 1



Unit III

5. Explain and differentiate the term Strategy and Policy.

6. Define Centralisation and discuss its merits and demerits.

Unit IV

7. Define Staffing. Discuss its importance and functions.

8. Explain briefly the steps involved in the process of

controlling.

(3)L-43031 2 ___
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BT-3/D-20 43096
MATHEMATICS-III

AS-201N (Option I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Expand x(2 – x) as Fourier series in (0, 2).

Deduce the sum of the series : 7½

2 2 2

1 1 1
......

1 2 3
  

(b) Obtain the half-range sine series for ( ) xf x e  in

(0, 1); ( 2) ( ).f x f x  7½

2. (a) State Dirichlet’s conditions for a given function to

be expanded in Fourier series, and state Euler’s

formulae when f(x) in (C, C + 2) is expanded as

a Fourier series. 7½
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(b) Find the Fourier transform of :

1 for 2
( )

0 for 2

x
f x

x

 
 



Hence evaluate 

0

sin
.

x
dx

x



 7½

Unit II

3. (a) Show that 
1

( )
1

f z
z




 is analytic at z = 1 + i. 7½

(b) Separate  1tan x iy   into real and imaginary parts.

7½

4. (a) Prove that 2 33u x y y   is a Harmonic function.

7½

(b) Find the image of the rectangular region bounded

by x = 0, y = 0, x = 1, y = 2 under the map

 1 2.w i z   7½

Unit III

5. (a) From a group of 6 boys and 4 girls, a committee of

3 is to be formed. Find the probability that the

committee will include at least one girl. 7½

(3)L-43096 2



(b) There are 4 boys and 2 girls in Room A and 5 boys

and 3 girls in Room B. A girl from one of the two

rooms laughed loudly. What is probability the girl

who laughed was from room A ? 7½

6. (a) A continuous random variable X has the distribution

function :

 4
0 , 1

F( ) 1 , 1 3

1 , 3

x

x k x x

x




   
 

Determine :

(i) k and

(ii) mean. 7½

(b) Fit a Binomial distribution to the data : 7½

0 1 2 3 4

( ) 12 66 109 59 10

x

f x

Unit IV

7. Solve the LPP by simplex method : 15

Minimize Z = x – 3y + 3z

Subject to 3x – y + 2z < 7

2x + 4y > – 12

– 4x + 3y + 8z < 10

x, y, z > 0

(3)L-43096 3



8. Using Dual Simplex Method, solve : 15

Minimize Z = x1 + 2x2 + 3x3

Subject to 2x1 – x2 + x3 > 4

x1 + x2 + 2x3 < 8

x2 – x3 > 2

x1, x2, x3 > 0

(3)L-43096 4 ___
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BT-3/D-20 43098
BUILDING CONSTRUCTION, MATERIALS

AND DRAWING

CE-203E

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. If necessary, assume suitable data and specify

the same.

Unit I

1. Give the classification of stone masonry and brick masonry

and describe any one from each masonry in detail.

2. Differentiate between shallow foundation and deep

foundation. Also, discuss design of masonry wall

foundation.

Unit II

3. Describe the methods used for damp-proofing of a load

bearing structure. Also discuss the water proofing treatment

for roof.

(3)L-43098 1



4. List the parameter affecting in selecting the location and

size of openings (door and window). Also enlist the

different types of doors and windows used.

Unit III

5. List the constituents of good brick earth and also the

harmful ingredients. Describe their effects.

6. Differentiate between lime and cement. List the

constituents of cement with their effect. Also list the tests

carried in the cement with their importance.

Unit IV

7. Enlist the types of timbers. Also, describe in brief the

seasoning processes used for timber.

8. List the requirements of good structural stone and discuss

the processes involved for carrying the stone from quarry

to the site.

(3)L-43098 2 ____
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BT-3/D-20 43148
INTRODUCTION TO CIVIL ENGINEERING

HM-215A

Time : Three Hours] [Maximum Marks : 75

Note : All questions in Part A and Part B are compulsory.

Attempt any four questions from Part C selecting at

least one question from each Unit.

Part A

1. Answer the following questions : 5×3=15

(i) List the broad disciplines of Civil Engineering

(ii) Define project management and its uses

(iii) Define surveying and list its uses.

(iv) List the uses of Reservoirs

(v) Define demolition waste with example.

Part B

Unit I

2. Classify water retaining structures with examples. 5

(3)L-43148 1



Unit II

3. Discuss the term GPS with suitable example. 5

Unit III

4. Distinguish between Brick and Stone as Construction

Material. 5

Unit IV

5. Discuss “Management of Solid Waste”. 5

Part C

Unit I

6. Express the term Civil Engineering. Discuss its importance

in various fields with suitable examples. 10

7. Explain different types of buildings with reference to its

use. 10

Unit II

8. Give detailed comparising of total station with

Theodolite. 10

9. Illustrate the need of management and planning in Civil

Engineering Works. 10

(3)L-43148 2



Unit III

10. Differentiate between mortar, plain concrete and reinforced

concrete with their uses. 10

11. Explain the steps for construction of a building in detail.

10

Unit IV

12. State various types of dams. Also write five names of

major dames in India. 10

13. Discuss various water supply system in detail. 10

(3)L-43148 3 ___
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BT-5/D-20 45193
CONCRETE TECHNOLOGY

Paper–CE-309A

Time : Three Hours] [Maximum Marks : 75

UNIT–I

1. Explain the classification of aggregates and their properties
in detail. (15)

2. Discuss the various types and grades of cement used for
Concrete pavements and their properties. (15)

UNIT–II

3. Explain:

(a) Stress strain characteristics of concrete. (8)

(b) Young's modulus of concrete. (7)

4. What do you mean by permeability and durability of
concrete ? Also explain the joints. (15)

UNIT–III

5. Describe Penetration technique & core tests for non-
destructive testing of Concrete. (15)

6. Describe as to how the concrete surface gets deteriorated by
water and frost action. Also discuss measures to prevent
deterioration. (15)

�������	
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UNIT–IV

7. Discuss briefly, High strength concrete and Polymer concrete
composites for use in Concrete pavements. (15)

8. Explain in detail:

(a) Prestressed concrete. (8)

(b) Ready Mix concrete. (7)
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BT-5/D-20 45153
CONCRETE TECHNOLOGY

Paper–CE-311N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all selecting at least one question

from each unit.

UNIT–I

1. (a) List the various grade of concrete. 7

(b) What do you understand by quality control of concrete ?

Explain. 8

2. (a) Explain :

(i) Rapid hardening cement.

(ii) Sulphate resistant cement. 8

(b) List the various qualities of water suitable for the

construction purpose. 7

UNIT–II

3. (a) What are the requirements of workability ? Explain

slump test for evaluation of workability. 8

(b) What do you understand by permeability of concrete ?

Explain its importance. 7

��������	�
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4. (a) Define segregation and bleeding. 8

(b) What are the properties of hardened concrete ? Explain.
7

UNIT–III

5. (a) What is the significance of the non destructive testing
of concrete ? Explain rebound Hammer test in detail.

10

(b) Explain corrosion of embedded steel in concrete. 8

6. (a) Explain sulphate attack in detail. 8

(b) How is the concrete deteriorated by chemical reaction ?
7

UNIT–IV

7. What are the common types of repairs ? Explain any two in
details. 15

8. (a) List the properties and the application of light weight
concrete. 7

(b) Write short notes on the following :

(i) Polymer concrete.

(ii) Waste material-based concrete. 8



Roll No. ....................... Total Pages : 3

BT-5/D-20 45190
DESIGN OF CONCRETE STRUCTURE–I

Paper : CE-303A

Time : Four Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks. Assume

suitable data and specify the same. Relevant IS codes are

allowed.

UNIT–I

1. (a) Write a short note on Acceptability criterion,

accomplished the same with suitable example.

(b) Define shrinkage and creep of concrete, also write

down the factors.

2. (a) Discuss design curves of concrete and reinforcing bar.

(b) Write short notes on :

(i) Normal distribution curve.

(ii) Partial safety factor and factored load.

UNIT–II

3. A R.C.C. beam 240 mm × 500 mm effective is subjected to

a factored moment of 230 kNm. Find the reinforcement

required. Use M20 concrete and Fe415 steel.

45190/PDF/KD/414 [P.T.O.



4. An isolated simply supported T-Beam has a flange width of

2400 mm and flange thickness of 120 mm. The effective

span of beam is 3.6 m. The effective depth of beam is

580 mm and its width 300 mm. It is reinforced with

8-20 mm diameter Fe 415 bars. Determine the moment of

resistance of the section. Use M20 concrete.

UNIT–III

5. A R.C.C. beam 300 mm × 400 mm effective is carrying a

uniformly distributed load of 16 kN/m. The beam is

reinforced with 4 bars of 22 mm diameter. The clear span

of the beam is 4 m. Design the shear reinforcement. Use

M20 concrete and plain mild steel bars.

6. A short R.C.C. square column is required to carry a factored

load of 1900 kN. Design the column along with lateral ties.

Assume e
min

 < 0.005 D and use M20 concrete and Fe415

steel.

UNIT–IV

7. Design a simply supported R.C. slab for a room having

inside dimensions 4.5 m × 4.5 m and supported on the walls

of 250 mm thick all along the boundary. Assume a live load

of 3 kN/m2 and a floor finish 1.5 kN/m2. Use M20 concrete

and Fe500 steel. Assume that the slab corners are prevented

from lifting up.

45190/00/KD/414 2
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8. Design a cantilever type of retaining wall, who retain level

earth of 3 m height. The earth surface is subjected to a

surcharge of 15 kN/m2. Safe bearing capacity of soil is

120 kN/m2 and angle of repose is 30 degrees. Take Unit

weight of soil = 15 kN/m3 and coefficient of friction at base

is 0.50.
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BT-5/D-20 45030
DESIGN  OF  CONCRETE  STRUCTURES–I

Paper–CE-303E

Opt. (1)

Time : Four Hours] [Maximum Marks : 100

Note : Assume any missing data appropriately. Use M25 grade

concrete and Fe415 grade steel, wherever required.

Attempt any five questions selecting atleast one question

from each unit. Use of IS : 456 is permitted. Sketch

reinforcement details wherever required.

UNIT–I

1. (a) Enumerate various types of cement commonly used.

Also discuss various tests conducted on cement and

aggregates to ascertain its quality. (10)

(b) What is meant by segregation and bleeding of concrete?

Also enumerate and discuss various factors influencing

durability of concrete. (10)

2. (a) What do you understand by Normal Distribution

Curve? Also enumerate basic difference between

working stress and limit state method of design. (10)

(b) Discuss building code, design values for materials and

actual stress strain behaviour of mild steel. (10)

��������	�
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UNIT–II

3. Design a RC rectangular beam 300 × 450 mm is to carry a

bending moment equal to double the moment of resistance

of the beam. Also design shear reinforcement if it is simply

supported over a span of 5 m. Use Limit State Method.

(20)

4. Design an intermediate T beam section for the hall of a

building 20 × 6 m in size and carrying a live load of

4 kN/m2 over the slab in addition to self weight of the slab

which is 125 mm thick. T beams ate spaced at 5 m c/c. Use

Working Stress Method of design. (20)

UNIT–III

5. A RC Circular Column 300 mm dia. is subjected to an axial

load of 1500 kN. Design the column reinforcement. Also

check the column if load is applied at an eccentricity of

50 mm about one of its axis. What would then be max and

min stresses in it. (20)

6. (a) List various types of footings commonly used over

sandy soil. (5)

(b) A rectangular column 230 × 450 mm is subjected to an

axial load of 1650 kN. Design a suitable footing for

the column if safe bearing capacity of soil is

90 kN/m2. (15)



�������
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UNIT–IV

7. Design an interior panel of a slab 4 m × 6.5 m, subjected to

a live load of 5 kN/m2. The floor finish is 2.5 kN/m2. Also

check slab for shear, deflection & cracking and sketch

reinforcement details. (20)

8. Design a cantilever type of retaining wall to retail level earth
of 4.5 m above N G L. SBC of soil is 120 kN/m2 and angle
of repose is 29 degrees. Unit weight of soil may be taken as
16.50 kN/m3. (20)
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BT-5/D-20 45149
DESIGN OF CONCRETE STRUCTURE–I

Paper–CE-303N

Time : 4 Hours] [Maximum Marks : 75

Note : Attempt any five questions selecting at least one question
from each unit out of eight questions. All the questions
are of equal marks. IS 456:2000 is allowed.

UNIT–I

1. What are the difference between limit state method and
working stress method ? Also explain the stress strain
relationship for concrete.

2. What do the terms stiffening, setting and hardening mean,
with reference to cement paste ?

UNIT–II

3. Design a simply supported rectangular beam to resist a udl
20 KN/m for the length 8 m. use M25 mix and HYSD bar
steel. Apply all the check on the beam.

4. A doubly reinforced concrete beam of rectangular section
of size 300 mm × 600 mm overall is reinforced by 4 number
bars of 25 mm diameter mild steel in tension and 3 number
bars of 20 mm diameter mild steel in compression. The
effective covers to compression and tension steel are 30 mm
and 50 mm respectively. Find the moment of resistance of
the beam.

��������	�
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UNIT–III

5. Calculate the shear reinforcement in a simply supported beam
250 mm wide, 400 mm effective depth carrying a uniformly
distributed load of 30 KN/m. The span of the beam is 6 m.
The beam has main tension steel of 5 Nos. bars 16 mm dia.
M25 concrete and Fe415 steel bar used.

6. A rectangular beam 400 mm wide is subjected to the
following at a section: B.M. of 45 KNm, S.F. of 30 KN and
torsional moment of 28 kNm. Design the section for Torsion.
Use Fy = 250 N/mm2 and M20 concrete.

UNIT–IV

7. Design a R.C. slab for interior room having size 6 m × 5 m.
The width of supported beams is 200 mm. and the slab
carries superimposed load of 4 kN/mm2. Use M25 and
Fe415.

8. (a) Explain the concept of curtailment of bars in the beam
and slab.

(b) Explain the design step of retaining wall with example.
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BT-5/D-20 45043
FUNDAMENTALS OF MANAGEMENT

Paper–HUT-302E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. What is working capital? Explain the components of working
capital and the factors affecting requirements of working
capital.

2. Discuss (a) the tools of financial planning and (b) Sources
of finance.

UNIT–II

3. Differentiate among job rotation, job enlargement and job
enrichment. How job enrichment is beneficial for company?
What methods are used for job enrichment?

4. Discuss the managerial and operative functions of personnel
management.

UNIT–III

5. Explain (a) the objectives of work measurement and (b)
Economic Order Quantity.

��������	�
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6. Differentiate between plant layout and plant location. Which
factors affect plant layout? Which plant layout is considered
to be ideal?

UNIT–IV

7. Which modern marketing techniques are followed by leading
automobile companies in each element of marketing mix?
Cite suitable examples.

8. Explain the objectives and importance of supply chain
management for an organization. What are the roles and
responsibilities of a supply chain manager?
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BT-5/D-20 45192
GEOTECHNICAL ENGINEERING

Paper : CE-307-A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Discuss briefly the various geo-physical methods of

soil exploration. 10

(b) What do you understand by

(i) Representative Disturbed Sample?

(ii) Undisturbed Sample? 5

2. Explain the following method adopted for drainage and

dewatering of foundation trenches : 15

(i) Vacuum Method.

(ii) Electro-osmosis Method.

UNIT–II

3. What are the assumptions made by Terzaghi's in derivation

of the equation for determining the ultimate bearing capacity?

Derive its expression with the help of diagram. Also discuss

the effect of water table. 15

45192/PDF/KD/352 [P.T.O.



4. Explain plate load test. How would you interpret the result

of plate load test for design of shallow foundation? What

are the limitations of test? 15

UNIT–III

5. (a) A pile of 15 m length and 250 mm diameter is driven

in a deep stratum of soft clay having unconfined

compressive strength of 110 kPa. Determine the safe

load carrying capacity of pile with respect to

F.O.S. = 3. The adhesion factor may be taken as 0.6.

10

(b) What is negative skin friction? Explain. 5

6. Discuss briefly the following : 15

(a) Batter pile group.

(b) Group action in piles.

(c) Uplift resistance of pile group.

UNIT–IV

7. Discuss briefly the various types and bearing capacity

factor of Caissons. 15

8. (a) How is depth of well foundation decided? 6

(b) Discuss briefly the steps included in sinking of wells.

9

45192/00/KD/352 2
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BT-5/D-20 45032
GEOTECHNOLOGY–I

Paper–CE-307 E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each Unit. Assume any missing data, suitably.

UNIT–I

1. (a) List the various methods which can be employed to

make bore holes and collect samples from the sub soil.

Describe wash boring methods. What type of sample is

obtained during wash boring. 10

(b) What do you understand by,

(i) Representative and non-representative samples. 5

(ii) Area Ratio and inside clearance of a sampler. 5

2. Describe the following methods of drainage :

(i) Vaccum method.

(ii) Electro-osmosis method and

(iii) Consolidation by sand piles. (7,7,6)

UNIT–II

3. (a) Describe with sketches the various modes of shear

failure of soils under load. 10

�������	
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(b) Discuss the effect of eccentricity, inclined load, shape

of foundation and effect of water table on ultimate

bearing capacity. 10

4. Describe the following :

(a) Calculation of settlement of shallow foundation on

clays. 10

(b) Bearing capacity from penetration tests in sands. 10

UNIT–III

5. (a) A 40 cm wide pile square in cross-section concrete

pile 10 m long is driven in uniform clay. The average

value of unconfined compressive strength of clay is

50 kN/m2. Calculate the ultimate load capacity of the

pile (Assume Adhesion factor � = 1.0 and NC = 9).

10

(b) Describe :

(i) Negative skin friction and

(ii) Under reamed piles and its advantages. (5,5)

6. Discuss various methods of determining pile group capacity.

Also explain as to how the settlement of a pile group in

sands and clays determined. 20

UNIT–IV

7. Draw a sketch of a well foundation and name its components.

Describe one method of determining the lateral stability of

well foundation. 20



��������	���� �

8. (a) How are Tilts and shifts during sinking of wells

rectified ? 10

(b) Sketch different types of drilled piers and determine

their bearing capacity. 10



Roll No. ...................... Total Pages : 2

BT-5/D-20 45151
GEOTECHNOLOGY–I

Paper–CE-307N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question
from each unit.

UNIT–I

1. (a) Describe the split spoon sampler in detail and its use.
7

(b) Discuss standard penetration test. What are the various
correction ? 8

2. (a) Differentiate between vacuum well points and deep well
points. 7

(b) Discuss electrical resistivity method in detail. 8

UNIT–II

3. (a) Derive the Terzaghi's bearing capacity theory, also
mention the assumptions mode in derivation. 10

(b) Determine the ultimate bearing capacity of a strip
footing, 1.20 m wide and having depth of foundation
of 1.0 m. Use Terzaghi's theory and assume general
shear failure. Take �� = 35°, r = 68 kN/m3 and C� = 15
kN/m2. 5

����������	��
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4. (a) Describe plate load test. What are its limitations and
uses ? 9

(b) What are different types of shallow foundation ? Explain
with neat sketches. 6

UNIT–III

5. Classify piles on basis of

(a) Material used.

(b) Mode of transfer of load.

(c) Method of construction.

(d) Uses. 15

6. Write short notes on :

(a) Underreamed piles.

(b) Negative skin friction.

(c) Group action of piles. 15

UNIT–IV

7. Differentiate between Drilled Piers and Cassions. Discuss the
stages of construction of Drilled Piers. Also mention the
advantages of Drilled Piers. 15

8. (a) What are the different shapes of wells ? Discuss the
characteristics of each type. 7

(b) What are the causes and remedies for tilts and shifts in
well foundation. 8



Roll No. ....................... Total Pages : 2

BT-5/D-20 45191
HYDROLOGY

Paper : CE-305A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. Explain scope and application of hydrology to engineering

problems.

2. Explain forms and types of precipitation. Also explain

Depth-area-duration relationship.

UNIT–II

3. Explain evapo-transpiration and its measurement.

4. Define the term infiltration, runoff and measurement of

infiltration.

UNIT–III

5. What is Gumbel's method? Also explain flood routing.

6. Explain ultrasonic and dilution methods of streams flow

measurement.

45191/PDF/KD/415 [P.T.O.



UNIT–IV

7. Explain Darcy's method in detail. Also explain storage

coefficient.

8. Explain all types of aquifers in detail. Also write down note

on pollution of ground water and possible sources.

45191/00/KD/415 2
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BT-5/D-20 45031
HYDROLOGY

Paper–CE-305E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Discuss the applications of hydrology in engineering.

6

(b) A catchment has seven raingauge stations. In a year,

the annual rainfalls recorded by the gauges are as

follows :

Station P Q R S T U V
Rainfall

(cm) 130.0 142.1 118.2 108.5 165.2 102.1 146.9

For a 5% error in the estimation of the mean rainfall,

calculate the minimum number of additional stations

required to be established in the catchment. 6

(c) What are the methods employed for computing the

average precipitation over an area. Discuss the relative

merits and demerits of various methods. 8
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2. (a) A basin has the area in the form of a pentagon with
each side of length 20 km (Fig. 1). Rain gauges located
at the corners A, B, C, D and E have recorded 60, 81,
73, 59 and 45 mm of rainfall respectively. Compute
the average depth of rainfall over the basin by
Arithmetic Mean and Thiessen Polygon methods. 10

D

E C

A B
Fig. 1

(b) What is a raingauge? Enumerate and differentiate
between recording and non-recording type of
raingauges. Sketch and explain the non-recording type
of raingauge used in India. 10

UNIT–II

3. (a) Enumerate the methods of estimation of evaporation
from a reservoir and discuss the methods for reduction
of evaporation losses from a reservoir. 10

(b) A reservoir has average surface area of 20 km2. In the
month of June, mean rate of inflow is 10 m3/sec, mean
outflow is 15 m3/sec, rainfall is 10 cm and change of
storage is 16 million m3. Assuming surface losses to
be 1.8 m, estimate the evaporation. 10

4. (a) What do you understand by infiltration? With the help
of a neat sketch describe the construction and
functioning of a double ring infiltrometer. 10



(b) A seven hour storm over a basin of 1830 km2 produced
the rainfall intensities at half an hour interval are 4, 9,
20, 18, 13, 11, 12, 2, 8, 16, 17, 13, 6 and 1 mm/hour.
If the corresponding observation runoff is 73.2 × 106

m3, estimate the �-index of the storm. 10

UNIT–III

5. (a) What are the methods for estimating the runoff volume
of a catchment? Explain clearly the rainfall-runoff
correlation method. 5

(b) For a house of area 160 sq.m., 100 sq.m. is built-up
and the remaining portion is grassy. Runoff coefficient
for the built-up area and grassy patch is 0.9 and 0.3
respectively. Average annual rainfall for the region is
1000 mm. Assuming that the rainfall is spread
uniformly, calculate the average annual volume of
runoff from the house. 5

(c) Enumerate the different methods of measurement of
discharge in a river ? Explain the estimation of flood
discharge by Area-velocity method in detail. What are
the factors to be borne in mind for selecting the
appropriate reach for this method ? 10

6. (a) What do you understand by flood? Explain the
Gumbel's theoretical method of extreme value to
determine the magnitude of a flood. 10

(b) The ordinates of a 2-hr UH are given below:

Time (hrs) 0 1 2 3 4 5 6 7 8

UH Ordinates (m3/sec) 0 500 1400 2000 1600 1200 800 400 0

Determine the S-curve and obtain 1-hr unit hydrograph.

10
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UNIT–IV

7. (a) Distinguish between :

(i) Aquifer and aquitard.

(ii) Unconfined aquifer and leaky aquifer.

(iii) Water table and piezometric surface.

(iv) Specific capacity of a well and specific yield of
an aquifer. 10

(b) Develop an equation relating the steady state discharge
from a well in an unconfined aquifer and depths of
water table at two known positions from the well. State
clearly all the assumptions involved in your derivation.

10

8. (a) What do understand by permeability of an aquifer. What
are the methods of determining the permeability of an
aquifer ? Explain any in-situ method of determination
of permeability. 08

(b) A 20 cm diameter tubewell taps an artesian aquifer.
Find the yield for a drawdown of 3.0 m at the well.
The length of the strainer is 30 m and the coefficient of
permeability of the aquifer is 35 m/day. Assume the
radius of influence as 300 m. If all other conditions
remain the same, find the percentage change in yield
under the following cases:

(i) the diameter of the well is 40 cm;

(ii) the drawdown is 6.0 m;

(iii) the permeability is 17.5 m/day. 12

��������	���� �



Roll No. ...................... Total Pages : 3

BT-5/D-20 45150
HYDROLOGY

Paper–CE-305N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions selecting at least one question

from each unit. All questions carry equal marks. Assume

any missing data.

UNIT–I

1. (a) Define hydrological cycle. Discuss its various

components with neat diagram. 7½

(b) List different types of self recording rain guages. Explain

the working of any two of them with the help of neat

sketches. 7½

2. (a) What do you mean by precipitation ? Describe Thiessen

polygon method of computing average rainfall. 7½

(b) The normal annual rainfall at station P, Q, R and S are

81, 66, 76 and 91 cm respectively. In one of the year

the station S was not working. The stations P, Q and R

recorded annual rainfall as 91, 72 and 80 cm

respectively. Estimate missing rainfall at station S. 7½

��������	�
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UNIT–II

3. (a) Describe water budget and energy budget method of

evaporation estimation. 7½

(b) Write down Penman's equation with its meaning used
in evapotranspiration along with data needed. 7½

4. (a) A storm with 10 cm of precipitation produced a direct
rainoff of 5.8 cm. The duration of rainfall is 6 hours
and its distribution is given below :

Time from
start (h) 0 2 4 6 8 10 12 14 16

Cumulative
rainfall (m) 0 0.4 1.3 2.8 5.1 6.9 8.5 9.5 10

(b) What do you mean by the infiltration ? Describe the
working of infiltrometer with the help of neat diagram.

7½

UNIT–III

5. (a) What are the different method of discharge
measurement in a river ? Explain Area velocity method.

7½

(b) Give various empirical formulae for determining the
rain off indicating the area for which each of them is
applicable. 7½

6. (a) What do you understand by synthetic unit hydrograph.
Explain Synder's method of synthetic unit Hydrograph.

7½



�������
����� �

(b) The ordinates of 4–h Unit Hydrograph are given, using
the data derive 12–h unit hydrograph. 7½

Time (h) 0 4 8 12 16 20 24 28 32 36 40 44
Ordinate of
4–h UH

(m3/sec) 0 20 80 130 150 130 90 52 27 15 5 0

UNIT–IV

7. (a) Explain the term Aquifer, Aquiclude, Aquifuge and
Aquitard. 7½

(b) What do you understand by Darcy's law ? 7½

8. (a) Define well. Describe well operating in an confined
aquifer with neat sketch. 7½

(b) Describe the recuperation test for an open well. 7½



Roll No. ...................... Total Pages : 2

BT-5/D-20 45188
PROFESSIONAL PRACTICE LAW AND ETHICS

Paper–HM-255A

Time : Three Hours] [Maximum Marks : 75

UNIT–I

1. What are the respective roles of government bodies ? Explain
all of them in detail. (15)

2. What do you mean by professional practice ? How it is
helpful for developers and contractors ? (15)

UNIT–II

3. What do you mean by conflict of interest ? What is the
difference between gift & bribe according to the professional
ethics. (15)

4. Define vigil mechanism and environmental breaches. Also
explain the deficiences in state of the art. (15)

UNIT–III

5. What do you mean by tender ? Explain all types of tenders
in detail. (15)

6. What are the general principles of contracting ? Also explain
the privacy of contact. (15)

��������	�
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UNIT–IV

7. What do you mean by collective bargaining ? Explain the
compensation in Workmen's Compensation Act, 1923 in
detail. (15)

8. What do you understand by labour sub-contract ? Explain
in detail. (15)



Roll No. ...................... Total Pages : 3

BT-5/D-20 45033
PROJECT PLANNING AND MANAGEMENT

Paper–CE-309E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each Unit. All questions carry equal marks.

UNIT–I

1. (a) Explain construction team and role of each person in

construction team. 8

(b) Classify and explain different engineering drawings

used in civil engineering. 12

2. Discuss important conditions of contract. Also explain

contract document in detail. 20

UNIT–II

3. (a) Write the role of contractor while tendering and what

points should be kept in mind for effective bid. 8

(b) Explain the steps involved in planning. Also explain

the stages in detail. 12

4. (a) Define organising and explain different types of

organisational structure. 10

��������	�
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(b) Write short note on unity of command and span of

control. 10

UNIT–III

5. (a) Write Fulkersion's rule for developing network with flow

diagram. 10

(b) Explain work break down structure with suitable

example. 10

6. (a) Write short note on PERT and explain different times

calculated in it. 10

(b) A path of certain network is shown in figure with the

time estimates for its activities as mentioned. Determine

the expected time for the path and also find out the

standard deviation. 10

10 4020 50

30

2–4–9 3–8–10

4–7–100–0–0

UNIT–IV

7. (a) What points should be kept in mind while inspection

of RCC, Earth work and masonry work. 10

(b) List the non-destructive test for concrete structure and

explain any of one test. 10
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8. 2

3

1 4

5(3)
6(3)

5(3)

4(1)

8(5)

Activity Normal Normal Crash Crash
duration cost (Rs) duration Cost (Rs)
(weeks) (weeks)

1-2 6 7,000 3 14,500
1-3 8 4,000 5 8,500
2-3 4 6,000 1 9,000
2-4 5 8,000 3 15,000
3-4 5 5,000 3 11,000

Indirect cost of the project is 3,000 Rs./week. Determine the
optimum duration and minimum cost. 20



Roll No. ...................... Total Pages : 3

BT-5/D-20 45152
PROJECT PLANNING AND MANAGEMENT

Paper–CE-309N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions. Select at least one question
from each unit.

UNIT–I

1. (a) Discuss the objective and function of construction
management. 8

(b) Explain in detail the function of different members of
construction team. 7

2. Write short note on any three :

(a) Contract and its different types.

(b) Condition of contract.

(c) Need of specifications.

(d) Arbitration clause with importance. 15

UNIT–II

3. (a) State scheduling and its purpose. 8

(b) Discuss various stages of planning in construction. 7

4. (a) Enlist various principles of organization. 8

(b) Explain various temporary services required at the site.
7

��������	�
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UNIT–III

5. (a) Write Fulkerson's rule for developing network with help
of diagram. 8

(b) The network for a certain project is shown in figure.
Determine the expected time for each of the path. Also
show which path is critical. 7

2

1 6

5

7

3

4

8

8–10–12

3–7–9

3–5–6

8–10–12

4–6–8

5–7–10

4–8–146–
8–

11
5–8–12

7–10–15

6. (a) Explain all three types of time estimates. Also
differentiate between PERT and CPM. 8

(b) Calculate the earliest and latest event times (TE, TL) of
all events in the network shown in figure and also
determine the EST, EFT, LST, LFT total float and free
float. 7

2

1

1

1

5

5

6

6

3

3

4

4 4

14

3
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UNIT–IV

7. (a) Explain cost optimization and how it affect the big
projects. 8

(b) Write short notes on direct cost and indirect cost. 7

8. What points should be kept in mind while inspection of brick
work, concreating and earth work. 15





Roll No. ...................... Total Pages : 4

BT-5/D-20 45029
STRUCTURAL ANALYSIS–III

Paper–CE-301E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. A 3-hinged parabolic arch has a span of 75 m and a rise of

15 m. Two loads each 100 kN rolls over the arch. The loads

are 10 m apart. Calculate (i) the maximum horizontal thrust

(ii) the maximum bending moment at a section 25 m from

L.H.S. 20

2. State and prove Muller's Breslan's principle. Using the

Muller's Breslan principle, draw the I-L-D for B.M. and S.F.

at Mid span E and at point B. Also plot the I-L ordinates for

span BC at suitable intervals as shown in fig. (1). 20

A B E C

5 m 6 m

Fig. (1).

�������	
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UNIT–II

3. A uniformly distributed load of 20 kN/m and 20 m long

crosses a girder of span 16 m. Calculate the maximum shear

force and bending moment at 0, 4, 8, 12 and 16 m from the

end support and draw the diagram. 20

4. A fixed parabolic symmetric arch of span 50 m and central

rise 8 m has moment of inertia at any section I = I0 sec �,

where I0 is the moment of inertia at the crown and � is the

inclination of the tangent with the horizontal. Calculate the

reactions at the support when the arch is subjected to a load

of 200 kN acting at a distance of 10 m from left support.

20

UNIT–III

5. Determine the support moments for the continuous beam as

shown in fig. (2) by Kan's method

4 m 5 m

B C D
E

15 kN30 kN60 kN
40 kN/m

3 m

3 m

2 m

2 m

1.5 m 1.5 m

A

Fig. (2).



6. Analyse the portal frame by Kani's method as shown in
fig. (3).

2 m 4 m

6 m 2 I
3 I

5 m

100 km
B

A

C

1.5 I

D

Fig. (3).

UNIT–IV

7. Analyse the portal frame as shown in fig. (4) by using
cantilever method. Also state its assumptions.

40 kN

60 kN

C D I

B
E H

4 m

4 m

A F G
6 m 8 m

Fig. (4).
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8. Anslyse the continuous beam as show in fig. (5) by stiffness
matrix method.

4 m

B C D
E

10 kN20 kN
20 kN

100 kN

1 m 2 m2 m2 m

A

EI = Constant

Fig. (5).
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Roll No. ...................... Total Pages : 4

BT-5/D-20 45148
STRUCTURE ANALYSIS–III

Paper–CE-301N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions selecting at least one question

from each unit out of eight questions. All the questions

are of equal marks.

UNIT–I

1. A three hinged parabolic arch has a span of 20 m and a rise

of 3 m. A point load of 60 kn moves on the span from left

to right. Determine the maximum positive and negative

bending moments at a section of 5 m from the left end.

2. Explain Muller Breslau principal, draw the I.I.D. for B.M.

and S.F. at mid span E. Also plot the coordinate for span

BC at suitable interval as per Fig. l

A B E C

5 m 6 m

Fig. 1.

��������	�
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UNIT–II

3. A girder having a span of 18 m is simply supported at the
ends. It is traversed by a train of loads as shown in figure A.
The load 50 kn is leading load. Find the maximum bending
moments which can occur : (A) Under 200 kn load.
(B) Under 50 kN load.

100 kN 200 kN 50 kN

3 m 3.5 m
Train of Load

Fig. A.

4. A SS girder of span 24 m is transverse by a train of wheel
load as shown in Fig. 2. Find the absolute BM (MAXIMUM)
and equivalent u.d.l the 150 kN IS reading wl = 150kN,
w2 = 200 kN; w3 = 250 kN, w4 = 100 kN.

W4 W3 W2 W1

3 m 3 m 3 m
Fig. 2.

UNIT–III

5. Analyse the continuous beam as shown in Fig. 3 by Kani's
Method

8 m 6 m 5 m

(21) (1.51) (1)

50 kN/m 25 kN/m 100 kN

2.5 m
A

B
C

D

Fig. 3.



6. Analyse the rigid Portal frame as shown in Fig. 4 by Kani
method and draw B.M.D.

6 m

6 m 5 m

6 m
4 m

(1) (21)

25 kN/M 20 kN/m

A

B

C

(I)(I)
(I)

E

D

F

Fig. 4.

UNIT–IV

7. Using cantilever method analyse the frame as shown in
Fig. 5.  Also draw the B.M. diagram for entire frame

C D E F
20 kN

40 kN
B

5 m 6.0 m

6.0 m

3.0 m

4.0 m

H

G

A

Fig. 5.
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8. Analyse the continuous beam as shown in Fig. 6 by stiffness
matrix method and plot B.M.D.

8 m 6 m 5 m

(21) (1.51) (1)

50 kN/M 25 kN/m 100 kN

2.5 m
A

B
C

D

Fig. 6.

�������
����� �



BT-7/D-20 47052

CONCRETE TECHNOLOGY

Paper - CE-423 E / CE-423 N

Time allowed : 3 Hours Maximum Marks : 75

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) What are the advantages of Concrete ? List the

various grades of concrete. What is the

significance of grades ? 8.

(ii) List the various physical test to be performed on

Cement. Explain any one in detail ? 7

2. List the various types of cement and explain three

types of cement in brief. 15

3. Define workability and its factors influencing

workability ? How to measure the workability of

concrete ? 15

4. Explain internal viberators, external viberators,

concrete curing and formwork removal ? 15

5. Explain the following tests with diagram ? 15

(i) Rebound Hammer Test

(i) Ultra sonic pulse velocity Test.

UNIT-I

UNIT-II

UNIT-III

Roll No. ............................ Total Pages : 2

47052/K/408 P.T.O.



6. What are the causes of concrete deterioration?

Explain methods of prevention of deterioration of

concrete ? 15

7. (i) List the various types of repairs and describe

evaluation of cracks ? 9

(ii) Define the following : 6.

(a) Mass Concrete

(b) Shortcrete

(c) ferrocement.

8. Explain Prestressed Concrete, its classification and

types of prestressing ? 15

UNIT-IV

47052/K/408 2



BT-7/D-20 47044

DESIGN OF CONCRETE STRUCTURES-II

Paper - CE-401 E

Time allowed : 4 Hours Maximum Marks : 100

Note : Attempt any Five questions, selecting at least one

from each unit. All questions carry equal marks.

Any missing data may be assumed suitably. Use IS :

456 and IS : 1343 : 1980 is allowed. Use M20

concrete and Fe 415 steel if not specified in question.

1. (i) What are the various losses in pre stressing. 15

(ii) Merits and demerits of pre stressing concrete. 5

2. Draw the bending movement diagram of three - span

continuous beam carrying a characteristic live and

dead load of 20 KN/m. The span of beam should be

considered as 4m. The B.M.D. should be drawn for

max. B.M. at the first intermediate support. 20

3. Design an interior panel of a flat slab with panel size

6m×6m supported by column of size 400×400mm

provide suitable drop. Take live load as 8 KN/m². Use

M20 concrete & Fe 415 steel. 20

UNIT-I

UNIT-II

Roll No. ............................ Total Pages : 3

47044/K/400 P.T.O.



4. Design a Trapezoidal combined footing for two

column which are 6m apart between centers carry a

load of 800 and 1000 KN respectively. The size of

column are 500×500 mm and 700×700 mm.

Projection beyond the centre of column parallel to the

length of foundation are 0.8 & 1.4 m safe bearing

capacity of soil 200 KN/m². 20

5. Explain the various steps of design of circular tank in

detail. 20

6. Design a bunker to store 800 KN of coal for the

following data : 20

Unit wt. of coal : 8340 N/m³

Angle of repose : 30°, the stored coal is to be

surcharged at its angle of repose. Take permissible

stress in steel as 140 N/mm².

7. (i) A R.C. frame consist of beam having span of 6m

c/c. A typical floor liner beam carries a –ive

bending moment of 400 KN/m and a shear force

of 400 KN at the face of beam column joint due to

gravity & earthquake loads. Design the beam

section for ductility. 15

(ii) State the assumptions used in lateral load

analysis method. (Partial and Cantilever

method). 5

UNIT-III

UNIT-IV

47044/K/400 2



8. (i) A square slab of side length 6m is simply

supported at the ends and carries a service live

load of 4 KN/m². Design the slab. Use M20

concrete and Fe415 steel beams. 10

(ii) Define yield line theory. Describe the basic

assumptions and characteristic feature of yield

line theory. 10

47044/K/400 3
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Roll No. ......................... Total Pages : 3

BT-7/D-20 47233

DESIGN OF CONCRETE STRUCTURE–II

Paper–CE-401N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks. Any missing data may be assumed

suitably. Use of IS:456 and IS:1343:1980 is

allowed. Use M20 concrete and Fe-415 steel, if

not specified in question.

UNIT–I

1. Design a three span contiunuous beam having a span

of 4.5 m each. Take dead Load and live Load on

beam as 25 kN/m and 15kN/m.

2. What do you understand by pre-stressing and post-

stressing? Explain moment of inertia and settlements

briefly.

UNIT–II

3. (a) Explain the design of END BLOCKS using

Magnel’s method.



47233/K/596 2

(b) Compare Pre-tensioning and Post-tensioning.

4. Design an Interior panel 5.1 m × 6.1 m of flat slab

for the Super imposed load of 15 kN/m2 including

finishes. Use M20 Concrete and Fe415 Steel.

UNIT–III

5. Explain the various steps of design of Bunker in

detail.

6. Design the Circular tank of 12.5 m dia. and 3.5 m

height of wall. Take free board 0.4 m. The tank rest

on a firm ground. The wall are fixed at base and free

at top. Use M25 Concrete and Fe 415 Steel.

UNIT–IV

7. What do you understand by Yield Line theory? List

out the basic assumption and explain Yeild line

pattern and Failure mechanism.

8. Compare moment, shear force and axial forces in

the members of a two storeyed Rigid Building frame

using Portal method.
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20 kN

55 kN

90 kN

3.5 m 5.5 m

2.5 m

3.5 m

4.5 m



47239/K/513 P. T. O.

Roll No. ......................... Total Pages : 4

BT-7/D-20 47239

ESTIMATION AND ACCOUNTS

Paper–CE-439N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  Assume any

missing data appropriately.

UNIT–I

1. What do you understand by Estimate? Also explain

the different methods of estimate in detail. 15

2. Estimate the quantities of the following items for

the two room building. 15

(a) Earthwork

(b) Lime concrete in foundation

(c) 1st class brickwork in Cement mortar 1:6 in

foundation and plinth.

(d) 2.5 cm DPC



(e) 1st class brickwork in Lime mortar in  super

structure.

47239/K/513 2

UNIT–II

3. What are the specifications of the Building? Give

the specification for first class, second class and third

class buildings. 15



4. Discuss the detailed specifications for the following :

(a) Earthwork

(b) DPC

(c) Cement Plastering. 5×3=15

UNIT–III

5. What is Rate analysis? Discuss its importance. Find

the rate analysis for 100 sqm of DPC 2.5cm thick.

15

6. Write short notes on the following : 15

(a) RCC work

(b) Plastering

(c) Painting.

UNIT–IV

7. (a) What do you understand by Tender and its

acceptance? 5

(b) What are the different types of Contract? Discuss

in details with both their advantages as well as

disadvantages. 10

47239/K/513 3 P. T. O.



8. Write short notes on the following :

(a) Security Money

(b) Earnest Money

(c) Administrative Sanction

(d) Measurement book

(e) Muster Roll. 15

47239/K/513 4



BT-7/D-20 47048

HYDRO ELECTRIC POWER DEVELOPMENT

Paper - CE-413 E / CE-413 N

Time allowed : 3 Hours Maximum Marks : 75

Note : Attempt five questions in all. All questions carry

equal marks.

1. (i) What are different methods of classifying hydro

electric plants ? Discuss them. 7½

(ii) Discuss power durations curve & its role for

assessment of amount of hydro power available

at the site. 7½

2. (i) A run off river plant on a stream has inflow 25

cumsec & net head 32m with provision for

pondage to meet daily peak demand with a load

factor of 62%

(a) Determine power generation capacity pf the

plant at 81% overall efficiency

(b) The plant runs a peaking station for 3 hours

& balance period in the day for average load.

What amount of pondage is needed ? 7½

(ii) Explain basic features of a pumped storage

project & enumerates its advantages. 7½

Roll No. ............................ Total Pages : 3
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3. (i) What is an intake ? Mention different types of

intake giving examples where these are used in

hydro project. 7½

(ii) Explain different components of intakes.

4. (i) A stone gate 9m × 6m has submerged weight

30 metric has to operate a load of 20m. If the gate

travels at a maximum speed of 1m/min. Find the

HP required to operate the gate if overall

efficiency is 85% & FOS is 2.2. Take coefficient of

rolling friction 0.004 & 5% of water load for

bearing friction.

(ii) Write short note on :

(a) Anchor block

(b) Water hammer

(c) Surge tank.

5. (i) Determine no. of turbines & diameter of runner

for a power plant having 20 cumecs inflow, 10m

head, turbine efficiency 90% & speed 155 pm.

Assume specific speed as 255 rpm & speed ratio

as 0.9. 7½

(ii) Why is casting provided in the turbines ?

Explain its types & working along with neat

diagram.

6. (i) Explain how to distinguish between different

types of turbines on the basis of hydraulic

features.

7½

7½

7½

7½

7½

47048/K/404 2



(ii) What do you understand by specific speed &

synchronous speed of turbines ? 7½

7½

(ii) Draw a sketch of typical power plant structure.

Explain their component parts.

7½

(ii) What are the different layout of an underground

power house ? Also, state limitations of the

underground power house as compared to the

surface power house. 7½

7. (i) What do you understand by various types of

cavities essentially needed in underground

power plant ? Explain them properly.

8. (i) Explain with sketches any one method of tidal

power generation. What are its limitation ?

47048/K/404 3



BT-7/D-20 47045

IRRIGATION ENGG.-II

Paper - CE-403 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit. All questions carry equal

marks. Assume any missing data.

1. (i) Draw a neat sketch of Sarda type of fall along

with its profile and show its components. 10

(ii) Explain about roughening devices and cistern

used in falls ? Discuss their different types along

with neat sketches. 10

2. (i) What do you understand by canal regulation

works ? Discuss alignment of the off taking

channels with suitable sketch. 10

(ii) Name the devices used to control silt entry into a

canal. Discuss about silt ejector with a suitable

sketch. 10

3. (i) What is meant by cross drainage works ?

Explain by a diagram why such works are not

met within a canal ridge system ? 10

UNIT-I

UNIT-II

Roll No. ............................ Total Pages : 3
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(ii) Explain working of a canal siphon and a level

crossing by drawing neat sketches. 10

4. (i) Define Lane’s theory and Bligh’s theory. How

they differ ? 10

(ii) What is meant by concept of piping on

foundation of a weir ? What are ill effects of

piping ? Explain with a clean sketch. 10

5. (i) Write down names of different galleries

provided in a gravity dam ? Discuss their

functions with neat diagrams. 10

(ii) Differentiate between elementary & practical

profile of a gravity dam with suitable

diagram. 10

6. (i) Define a constant radius arch dam. Derive an

equation for the most economical angle of an

arch dam. 10

(ii) Define an earthen dam. Discuss its types with

sketches. 10

7. Describe functioning of ogee spillway with neat

sketch. Also discuss various design considerations of

an ogee spillway used in a gravity dam. 20

UNIT-III

UNIT-IV

47045/K/401 2



8. (i) Enumerate different types of spillway gates.

Describe the working of any gate with a neat

diagram. 10

(ii) Explain working of any USBR stilling basin

used in spillway. 10

47045/K/401 3



BT-7/D-20 47234

IRRIGATION ENGINEERING II

Paper - CE-403 N

Attempt five questions in all,

Time allowed : 3 Hours Maximum Marks : 75

Note : selecting at least one

question from each. All questions carry equal marks.

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

1. Explain design stets of Sarda type fall in detail.

2. Explain types of escapes in detail. Also explain

devices to control silt entry into off Taking channel.

3. Explain Blip's creep Theory and Khosla’s method of

independents variables.

4. Explain the design aspects of aqueduct and syphon

aqueducts.

5. Explain seepage line and write a note on design of

filters with steps.

6. Explain earth dam, its design and seepage through

these dam.

7. Write a note on I.S. Stilling basin and USBR.

8. Explain side channel, chute and Ogee spillway with

neat and clean sketch in detail.

Roll No. ............................ Total Pages : 1
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47236/K/579 P. T. O.

Roll No. ......................... Total Pages : 3

BT-7/D-20 47236

SEWERAGE AND SEWAGE TREATMENT

Paper–CE-407N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. Explain the type of Sewage and Sewerag systems

and explain the most preferred sewerage system

among the all systems.

2. Define the term BOD. Calculate BOD of Sewage

sample using the following data :

(a) Initial BO of 5% sewage mixture = 7.8mg/L.

(b) DO of 5% sewage mixture after 5 days incubation

at 20ºC = 3.1 mg/L.

UNIT–II

3. What are the objectives of Sewage treatment? Draw



47236/K/579 2

a schematic flow diagram of Conventional Sewage

treatment plant.

4. Define the term COD. Calculate COD of Sewage using

following data :

(a) Volume of sample = 50 ml

(b) Volume of 0.25 N Ferrous ammonium sulphate

for titrating blank = 24 ml

(c) Volume of 0.25 N Ferrous ammonium sulphate

for titrating blank = 12 ml.

UNIT–III

5. What is Grit chamber? Explain its working with the

help of a neat labeled diagram.

6. Determine the size of Stabilization pond using data    :

(a) Population to be served = 25,000

(b) Per Capita sewage flow = 110 lpcd

(c) BOD of Raw sewage = 150 mg/L.

UNIT–IV

7. Explain the method of Sewage disposal by Irrigation

in detail.



8. Design a Sanitary Sewer using following data :

(a) Population served = 20,000

(b) Per Capita Sewage flow = 135 lpcd

(c) Depth of flow = 0.8

(d) Average slope of the ground = 1 in 500.

Assume v/V = 1.14 and q/Q = 0.988 at d/D = 0.8.

47236/K/579 3



BT-7/D-20 47047

SEWERAGE AND SEWAGE TREATMENT

Paper - CE-407 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit. All the questions are of

equal marks.

1. (i) What are various types of solids present in

sewage? What are problems caused by solids if

untreated sewage is discharged in a river.

(ii) How is sewage flow is estimated for designing a

sewerage system? Explain.

2. (i) A 130 mm diameter circular sanitary sewer is

laid at a slope of 1 in 500.

Calculate the following:

(a) velocity of flow and discharge when flowing

full

(b) Velocity of flow and discharge when flowing

0.5 full.

(ii) Explain the following :

(a) Self cleaning velocity of sewer

(b) Difference between egg shaped and circular

sewer.

UNIT-I

Roll No. ............................ Total Pages : 2
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UNIT-II

UNIT-III

UNIT-IV

3. Define the term COD ? Calculate COD of sewage

using following data:

(i) Volume of sample =50 ml

(ii) Volume of 0.25 N ferrous ammonium sulphate

for titrating blank = 24ml

(iii) Volume of 0.25 N ferrous ammonium sulphate

for titrating blank =12 ml.

4. Give permissible limit of following parameter :

(i) Copper

(ii) Chlorine

(iii) BOD and COD

(iv) PH

(v) Zinc.

5. What are objective of sewage treatment. Draw a

schematic flow diagram of a conventional sewage

treatment plant.

6. What is grit chamber ? Explain its working with the

help of a neat labeled diagram.

7. Explain method of sewage disposal by irrigation in

detail.

8. How raw sewage disposal affect bacterial

concentration and BOD of river water ? Explain.

47047/K/403 2



BT-7/D-20 47046

TRANSPORTATION ENGINEERING-II

Paper - CE-405 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. List the various components of flexible pavement.

Describe CBR method of designing flexible pavement

as per IRC guidelines with diagram? 20

2. (i) Define Rigid Pavement ? Explain various types

of joints in CC pavement? 10

(ii) Explain critical combination of stresses in rigid

pavements ? 10

3. Describe the brief introduction to earthwork

machinery with diagrams. 5×4=20

(i) Bulldozers

(ii) Shovel

(iii) Dragline

(iv) Clamshell

4. Discuss briefly the construction of Premix Carpet,

BM and DBM ? 20

UNIT-I

UNIT-II

Roll No. ............................ Total Pages : 2
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UNIT-III

UNIT-IV

5. Describe Benkleman beam method with the help of

neat and clean diagram? 20

6. Explain the drainage system of hill roads? 20

7. Explain the net present value techniques for

evaluation of highway projects. 20

8. (i) Describe the shield method of Tunneling in soft

ground ? 10

(ii) Discuss various tunnel cross-sections with

sketches ? 10

47046/K/402 2



BT-7/D-20 47235

TRANSPORTATION ENGINEERING-II

Paper - CE-405 N

Attempt five questions in all,

Time allowed : 3 Hours Maximum Marks : 75

Note : selecting at least one

question from each. All questions carry equal marks.

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

1. Explain difference between Triaxial method and

Burmister’s method in detail.

2. Explain IRC guidelines for determination of

thickness of a rigid pavement.

3. Explain the construction step of DBM and AC.

4. Explain the construction step of fibre reinforced

concrete pavements.

5. Explain various types of subsurface drainage.

6. Explain maintenance problems of hill roads.

finance. Describe need of

economic evaluation.

8. Explain driving tunnel in rocks and sequence of

construction.

7. What do you mean highway

Roll No. ............................ Total Pages : 1

47235/K/756



Roll No. .......................... Total Pages : 03

BT-8/D-20 48042
BRIDGE ENGINEERING

CE-402E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume any data suitably if missing and state

clearly. Use of IS 456 : 2000 and IRC codes are allowed.

Unit I

1. (a) Define Bridge. Explain the various components and

classifications of bridge. 10

(b) What do you undersrtand by “Economical Span” ?

Derive an expression to evaluate most economical

span with its assumptions. 10

2. (a) Design a RC slab for a culvert 6 m effective span

to be constructed over a national highway. The kerb

width is 500 mm on either side and wearing coat is

75 mm thick. 10

(b) What are the characteristics of ideal side for a

bridge ? How selection of side for a bridge is

made ? 10

(3)L-48042 1



Unit II

3. (a) Discuss IRC standard live loading and indicate the

conditions under which each should be used. 10

(b) What are the various stypes of R.C.C. bridges ?

List them. Explain any two types in detail. 10

4. Design the interior slab pannel of a T-beam bridge for

IRC class AA wheeled vehicle loadings :

Clear width of roadway = 6 m

Span (centre to centre of bearings) = 20 m

Average thickness of wearing cost = 100 mm

Spacing of main girders = 1.5 m

Spacing of cross girders = 2.5 m

Assume the thickness of deck slab = 200 mm

Width of main girders and cross girders = 300 mm

Depth of main girders and cross girders = 1400 mm

Kerbs 500 mm wide and 250 mm deep

Concrete mix M25 grade and Steel Fe 415. 20

Unit III

5. Discuss the step by step design procedure of plate girder

bridge with example. 20

6. (a) Dicusss various types of elastomeric bearings used

in road bridges. 10

(b) Explain Arch bridges in detail. 10

(3)L-48042 2



Unit IV

7. (a) Discuss the various types of bridge piers commonly

used. Also explain the loads and forces considered

in their design. 10

(b) Explain the design criteria of well foundation and

its components. 10

8. Design a deck type welded plate girder bridge for the

following data :

Effective span = 20 m

C/c distance between plate girders = 3 m

Dead load on each girders = 20 kN/m

Dead load of track with sleepers = 15 kN/m. 20

(3)L-48042 3 ___



Roll No. .......................... Total Pages : 03

BT-8/D-20 48222
BRIDGE ENGG.

CE-402N (Opt. II)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks. Assume suitable data if necessary and state

clearly. IS : 456-2000 and IRC codes are allowed.

Unit I

1. (a) Define a Bridge. What are the components of a

Bridge with suitable diagrams ? 7

(b) List the various factors to be considered for the

selection of bridge site. 8

2. (a) Define width of carriage way and clearance in bridge

with suitable diagram. 7

(b) What are the design standards of bridge construction

with various loads and stresses considered for the

design of bridges ? 8

(2)L-48222 1



Unit II

3. (a) What are the various types of RCC Bridges ?

Explain any one in detail. 8

(b) Differentiate between ROB and FOB. 7

4. Explain the various types of IRC loadings with IRC class

AA in detail. 15

Unit III

5. Explain the procedure for the design of plate girder bridge

with a diagram. 15

6. What are the various types of steel bridges ? Explain any

one in detail. 15

Unit IV

6. Define the following with suitable diagram :

(a) Pier (b) Abutment

(c) Bearings (d) Well foundation

(e) Wing wall. 3×5=15

8. (a) What are the different types of bridge foundation

used for bridge ? 5

(2)L-48222 2



(b) Design a well foundation for the pier of a major

highway bridge to suit the following data : 10

Internal diameter of well = 2.5 m

Type of soil strata — Clayee (k = 0.033)

Depth of well — 25 m below bed level

Material — M 20 Grade concrete

Fe 415 Grade HYSD bars.

(2)L-48222 3 __



Roll No. .......................... Total Pages : 03

BT-8/D-20 48049
ENVIRONMENTAL IMPACT ASSESSMENT

CE-422N/CE-422E

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. Assume appropriate data

wherever necessary.

Unit I

1. (a) Name important renewable and non-renewable

resources necessary for developmental projects and

explain how resource exploitation/usage affects

environment ? 8

(b) What is importance of aquatic environment ? How

drainage basin activities affect aquatic resources ?

Explain. 7

2. (a) What is sustainable development ? Explain. 8

(b) What are Wetlands ? How developmental activities

are affecting wetlands ? Explain. 7

(3)L-48049 1



Unit II

3. (a) Name various sources of air pollution and suggest

measures for maintaining good air quality in an

region. 8

(b) Name various types of wastes generated due to

developmental activities and discuss various waste

disposal alternatives in brief. 7

4. (a) How location of an industrial project may affect air

quality in a region ? Explain. 8

(b) How waste generation may be optimized ? Explain

giving suitable examples. 7

Unit III

5. (a) Explain various waste disposal methods in brief. 8

(b) Name various land uses and explain, how setting of

an industrial unit may change land use pattern. 7

6. (a) Discuss impacts of improper waste disposal on

human health. 8

(b) Explain, how developmental activities contribute for

various types of natural hazards in a region. 7

(3)L-48049 2



Unit IV

7. (a) What is environmental impact assessment ? What

are its advantages ? Explain. 8

(b) Name various EIA methodologies and explain simple

checklist method in detail. 7

8. A thermal power project is proposed for electricity

generation in a forest area. Provide the following details

related to EIA study of the project :

(a) Resources requirements

(b) Various activities and possible impacts

(c) Environmental management plan. 15

(3)L-48049 3 ___



Roll No. .......................... Total Pages : 02

BT-8/D-20 48046
GEOSYNTHETICS ENGINEERING

CE-414E/CE-414N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Discuss the nomenclature and function of geo-synthetics

with diagram. 15

2. Write an explanatory note on Historical Development of

Geo-synthetics. 15

Unit II

3. Discuss briefly the various Raw materials used in

manufacturing of geo-synthetics. 15

4. Explain Manufacturing process of woven geo-textiles. 15

(3)L-48046 1



Unit III

5. Write short notes on the following :

(a) Wind erosion

(b) Placement of geo-grids. 7½×7½

6. Discuss the bearing capacity improvement with

geo-grids. 15

Unit IV

7. Write short notes on the following :

(a) Meda creek Irrigation scheme

(b) Lining of Kakarpar canal. 7½×7½

8. What are the Applications of Geo-synthetics in water

resources projects, explain in detail with diagram. 15

(3)L-48046 2 ___



Roll No. .......................... Total Pages : 03

BT-8/D-20 48048
GROUND WATER ENGINEERING

CE-418E/CE-418N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Define the following terms : Aquifer, Aquiclude,

Aquifuge, Aquitard used in ground water

hydrology. 7.5

(b) What do you understand by divisions of subsurface

water ? Explain with a neat diagram. 7.5

2. (a) Define Darcy’s law and discuss its use in ground

water hydrology. 7.5

(b) Derive basic differential equation of motion for

unsteady ground water flow in homogeneous

isotropic confined aquifer. 7.5

(5)L-48048 1



Unit II

3. (a) Explain, how to estimate flow into the infiltration

galleries in ground water. 7.5

(b) In an unconfined aquifer covering 2 km2 the original

water table was 12.5 m below ground level. Pumping

of 1.2 mm3 of water from the area dropped the

water table to 15 m below ground level. Calculate

specific yield of the aquifer and specific retention if

porosity of aquifer material is 23%. 7.5

4. (a) What do you mean by leaky aquifer ? Derive its

equation for leakage factor. 7.5

(b) For an area underlain by a two aquifer systems

(leaky aquifer) the peizometric heads in confined

aquifer recorded at two places 1 km apart are 50 m

and 48 m respectively. The pheratic surface in the

area is 45 m. Estimate leakage for the area. 7.5

Unit III

5. (a) What is the average life of the tube wells ? What

remedies would you suggest for increasing their

life ? 7.5

(b) Name different methods used for drilling the tube

wells. Discuss any one of them. 7.5

(5)L-48048 2



6. (a) What is well screen ? Discuss strainer type of well

screen with neat diagrams. 7.5

(b) Design a tube well for the yield = 0.15 m3/sec,

radius of circle of influence = 210 m, coefficient of

permeability = 61 m/day, drawdown = 6.5 m and

thickness of aquifer = 32 m. 7.5

Unit IV

7. (a) Describe favorable conditions and considerations

required for artificial recharge of ground water in

dark zones of Haryana state. 7.5

(b) How a pumping well can be used as a recharge

well ? Explain it with sketch. 7.5

8. Describe any two methods of artificial recharge with neat

sketches. 15

(5)L-48048 3 __
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BT-8/D-20 48044
INDUSTRIAL WASTE WATER TREATMENT

CE-406-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Explain the effects of industrial waste on sewerage

system. 10

(b) Discuss the term industrial waste. Explain any one

method of their disposal. 10

2. (a) What do you understand by sewerage system ?

What are its effects on industrial waste ? 10

(b) Discuss the term waste water. How the industrial

waste effects waste water treatment plant ? 10

Unit II

3. (a) Discuss the steps adopted to minimize the effect of

industrial effluent on waste water treatment plant. 12

(b) Explain the term proportioning nutralizing detail.8

(2)L-48044 1



4. Explain the following terms : 20

(i) Conservation of water

(ii) Equlization

(iii) Volume Reduction

(iv) Strength Reduction.

Unit III

5. (a) Write the tolerance unit for industrial effluent

discharged to inland surface water source for the

following parameters :

(i) Oil of grease (ii) Suspended solids

(iii) TDS (iv) Zinc

(v) Temperature 15

(b) Define the term Population Equivalent. 5

6. (a) Discuss the method for calculating population

equivalent. 5

(b) Write the industrial effluent standards for disposal

into water source :

(i) BOD (ii) Phenolic Compound

(iii) pH (iv) Cyanide

(v) Hardness. 15

Unit IV

7. (a) Explain the working of tannery with the help of

neat sketch. 10

(2)L-48044 2



(b) Explain the purpose of dairy industry. How this

industry works ? 10

8. (a) Draw the neat flowsheet of thermal power plant

and discuss its working. 10

(b) What is metal planting ? Explain in detail about

metal planting industry. 10

(2)L-48044 3 __



Roll No. .......................... Total Pages : 03

BT-8/D-20 48224
INDUSTRIAL WASTE WATER

TREATMENT

CE-406N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Explain the ill effects of industrial wastes on

Sewerage system. 10

(b) Explain in detail about waste water treatment plants.

5

2. (a) Nerate the difference between industrial waste and

municipal waste. 5

(b) What are the effects of industrial waste if not

property disposed off ? 10

(3)L-48224 1



Unit II

3. (a) Write the steps involved in minimizing the effects

of industrial effluents on waste water treatment

plants. 10

(b) Explain the term conservation of water. 5

4. Discuss the following terms : 15

(a) Reuse of waste water

(b) Process change

(b) Proportioning.

Unit III

5. (a) What is population equivalent ? How is it been

calculated ? 12

(b) Name the Indian Authority issuing standards for

industrial waste water. 3

6. Write the standards for the following properties of water

before disposing industrial waste on land for irrigation :

(a) Iron as Fe (b) Mercurry

(c) Turbidity (d) Boron

(e) TDS. 15

(3)L-48224 2



Unit IV

7. Explain the manufacturing process of textile industry with

the help of neat flowsheet. 15

8. Draw the neat flowchart showing the process of sugar

mill and explain its working process in detail. 15

(3)L-48224 3 ____
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BT-8/D-20 48043
RAILWAY AND AIRPORT ENGINEERING

CE-404E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Discuss various gauges used in India and abroad.

How is the selection of gauge made ? 10

(b) Explain briefly advantages and disadvantages of

various sleepers. 10

2. What are Ballasts ? Explain different types of ballasts for

rail tracks. 20

Unit II

3. Define facing direction, trailing direction, right hand and

left hand turnouts, right hand and left hand switches. 20

(3)L-48043 1



4. Discuss the various objects of Signaling. Distinguish

between the following types of signals :

(a) Semaphore Signals

(b) Warner Signals. 20

Unit III

5. Where is negative super elevation provided on Railways ?

How is it calculated ? What is hauling capacity of a

locomotive ? 20

6. What are Terminal Stations ? Describe maintenance of

railway track. 20

Unit IV

7. Describe the air transportation, its importance and

characteristics. 20

8. How to calculate the basic runway length ? How are

runways oriented ? 20

(3)L-48043 2 ___



Roll No. .......................... Total Pages : 02

BT-8/D-20 48223
RAILWAY AND AIRPORT ENGINEERING

CE-404N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. Define Rails. What requirements they should meet to

serve intended purpose ? 15

2. What is Ballast ? What are its functions ? What are the

requirements of Good Ballast ? 15

Unit II

3. Discuss in detail about points and crossings. 15

4. Describe ‘Absolute block system’ of controlling the train

movement in details. 15

(5)L-48223 1



Unit III

5. Calculate the cast deficiency and permissible speed for a

4º curve of B.G. track. Also find the equilibrium cast and

length of transition curve. 15

6. (a) Define gradient. Describe its type as well. What is

Grade Conpensation ? 7½

(b) Define the following : 7½

(i) Triangles

(ii) Turn table

(iii) Engine sheds ‘or’ Locosheds

(iv) Cranes.

Unit IV

7. (a) List the factors to be considered for the selection of

site for a commercial airport. 7½

(b) Explain the importance of airport planning. 7½

8. Discuss the advantage, disadvantege of air transportation

and list the aircraft characteristics for airport planning. 15

(5)L-48223 2 __


