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BT-4/M-21 44018
STRUCTURAL ANALYSIS–II

Paper–CE 202E

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. Any

data if missing can be suitably assumed. Use of scientific

calculator is allowed.

UNIT–I

1. (a) Find out fixed end moments and draw Bending moment

diagram for the fixed beam shown in figure below.

10

L

A B
a b

P

(b) Also find fixed end moment in the above beam if

support B sinks by �. 10

2. (a) Differentiate between static and kinematic

indeterminacy. Find out degree of indeterminacy of the

following structures. 10
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(b) Analyse the following indeterminate truss and find out

force in each member. 10

4 m

3 m

A B

C D

Members
Not

Connected
Here

100 kN

UNIT–II

3. Analyse the frame by moment distribution method and draw

bending moment diagram. 20

�A = –10 mm

5 m3 m 2 m

6 m

EB

A

30 kN/m

150
kN/m

DC
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4. Analyse the following beam using slope deflection method

and draw bending moment diagram. 20

5 m 3 m2 m

B
A

C

UNIT–III

5. What are the properties of an analogous column and elastic

centre? Solve beam in question 1(a) using column analogy.

20

6. Explain the factors which effect horizontal reaction in a two

hinged arch. Find horizontal reaction and draw BM diagram

for a two hinged parabolic arch with span 75 m and rise

6 m if it carries a udl of 10 kN/m over left half of the span.

20

UNIT–IV

7. What do you understand by unsymmetrical bending? Explain

giving practical examples. What are the properties of shear

centre? Find out shear centre of an angle section ISA

150 × 150 × 10. (10+10=20)

8. (a) Using influence line diagrams show that bending

moment at every section of a three hinged girder will

be zero when its whole span is occupied by a moving

udl. 8



(b) A suspension cable with 50 m span and 4 m dip is

stiffened by a three hinged girder. The dead load of

the girder and deck is 7.5 kN/m. Find the SF and BM

in the girder at a section 10 m from the left hand hinge

if a concentrated load of 100 kN is placed at 8 m from

the left end; also find the maximum tension in the cable.

12
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BT-4/M-21 44019
DESIGN OF STEEL STRUCTURES–I

Paper : CE-204E

Time : Three Hours] [Maximum Marks : 100

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

from each unit out of eight questions. All the questions

are of equal marks.

UNIT–I

1. (a) Define the following :

(i) Nominal and Gross diameter of rivet.

(ii) Tensile and Compressive Stress.

(iii) Modulus of Elasticity and Poison's ratio.

(iv) Minimum and Maximum Pitch. 10

(b) (i) Define bolt and what are the advantages of bolted

connections. 5

(ii) Define welding and write about the advantages
and disadvantages of welding. 5

2. (a) Design an unequal angle section to act as a tie member

2 m long in a roof truss if it is to carry an axial load of

100 kN. Use hand driven rivet at joints. 10
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(b) A double riveted double cover butt joint in plates 16
mm thick is made with 20 mm rivets at 80 mm pitch.
Calculate the pull per pitch length at which the joint
will fail and also its efficiency. Take

Ft = 480 N/mm2, Fb = 760 N/mm2 and Fs = 380 N/mm2.
10

UNIT–II

3. (a) Design a single angle discontinuous strut for a roof truss
to carry a load of 100 kN. The length of the strut
between the centres of intersection is 2.50 m. 10

(b) Design a built up column composed of two channel
sections placed back-to-back, carrying an axial load of
1500 kN. Effective length of column is 6 m. Take Fy =
250 N/mm2. 10

4. Design a built-up battened column to carry an axial
compressive load of 2500 kN. The length of column is 5 m.
It is effectively held in position at both ends but restrained
against rotation at one end only. Take Fy = 250 N/mm2.

20

UNIT–III

5. A simply supported beam has an effective span of 8 m and
carries a UDL of 50 kN/m. Taking Fy = 250 N/mm2 and E =
2 × 105 N/mm2, desing the beam, if it is laterally supported.

20

6. A beam simply supported over an effective span of 10 m,
carries a U.D.L. of 50 kN/m, inclusive of its own weight.
The depth of the beam is restricted to 500 mm. Design the
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beam, assuming that the Compression Flange of the beam is
laterally supported by Floor construction. Take Fy = 250 N/
mm2 and E = 2 × 105 N/mm2. Assume width of support
= 200 mm. 20

UNIT–IV

7. (a) Discuss the components of a plate girder. 5

(b) Design the maximum section of a plate girder for a
bridge, for a live load of 50 kN/m and dead load of
30 kN/m. The girder is simply supported over an
effective span of 10 m. Take Fy = 250 N/mm2 and E =
2 × 105 N/mm2. 15

8. Explain the step-by-step design procedure of gantry girder.
Also discuss the loads acting on gantry Girder. 20
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BT-4/M-21 44020
FLUID MECHANICS-II

Paper–CE-206 E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all. Attempt one question from
each unit.

UNIT–I

1. (a) Show that the velocity distribution in case of laminar
flow through circular pipes is parabolic. Also show that
the mean velocity is half the maximum velocity.     (10)

(b) A 2.5 mm diameter spherical ball of relative density
7.5 falls 200 mm in a viscous liquid of relative density
0.9 in 20 seconds. Calculate the viscosity of liquid.   (10)

2. (a) Distinguish hydrodynamically smooth and rough pipes.
(10)

(b) At  sudden  enlargement  of  water line from 25 cm to 
50 cm diameter pipe, hydraulic gradient line rises by 
15 mm, calculate the rate of flow through the pipe.   (10)

UNIT–II

3. (a) Explain :

' (i) Friction drag.

(ii) Pressure drag. (10)
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(b) A metallic sphere of relative density 7.5 falls in oil of

relative density 0.8. The diameter of the sphere is 10

mm and it attains a terminal velocity of 50 mm/s.

calculate the viscosity of oil. (10)

4. (a) Derive the conditions for a trapezoidal channel section

to be the most economical channel section. (10)

(b) A rectangular channel of width 10 m and water depth

1.5 m carries a discharge of 25 m3/s. calculate the

specific energy, critical depth, critical velocity and the

minimum specific energy of flowing water. (10)

UNIT–III

5. A gas with a velocity of 300 m/s is flowing through a

horizontal pipe at a section where pressure is 6 × 104 N/m2

(absolute) and temperature 40°C. The pipe changes in

diameter and at this section the pressure is 9 × 104 N/m2.

Calculate the velocity of the gas at this section if the flow of

the gas is adiabatic. The value of R may be assumed as

287.14 Nm/kg°K and k as 1.4. (20)

6. Derive an expression for the velocity of sound wave in a

compressible fluid when the process is assumed to be

isothermal. (20)

UNIT–IV

7. (a) Distinguish manometric efficiency, mechanical

efficiency and overall efficiency of a centrifugal pump.

(10)
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(b) A double-acting reciprocating pump, running at 50

r.p.m., is discharging 1.0 m3 of water per minute. The

pump has a stroke of 400 mm. The diameter of piston

is 200 mm. Calculate the slip of the pump and power

required to drive the pump when the delivery and the

suction heads are 25 m and 18 m respectively.    (10)

8. An inward flow reaction turbine has external and internal

diameters of 1.0 m and 0.5 m respectively. The hydraulic

efficiency of the turbine is 88% when the head on the turbine

is 35 m. The velocity of flow at the outlet is 2.5 m/s and

discharge at the outlet is radial. If the vane angle at outlet is

15° and the width of the wheel is 100 mm at inlet and outlet.

Calculate the guide blade angle, the speed of the turbine,

the vane angle of the runner at inlet, the volume flow rate of

turbine and the power developed. (20)



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

BT-4/M-21 44021
SOIL MECHANICS

Paper–CE-208 E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit. Assume missing data, if any suitably.

UNIT–I

1. (a) What do you understand by fine grained soils ? How
are these soils classified as per I.S. soil classification ?
Describe. 12

(b) A wet soil weighs 1.88 g/cm3. If the specific gravity of
soil solids is 2.72 and water content is 10%, determine
dry density, void ratio and degree of saturation. 8

2. (a) Write a short note on Atterberg limits and their physical
significance. 10

(b) A sample of soil with G = 2.68 has a Porosity of 40%.
Determining Dry unit weight, unit wt. of sample, when
fully saturated, submerged unit wt. and Bulk unit wt.
when the degree of saturation is 30%. 10

UNIT–II

3. What is, "Critical Hydraulic Gradient" ? Derive an expression
for it, in terms of G and e of the soil. Also discuss Quick
sand Phenomena. 20
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4. Discuss the concept of "Optimum Moisture Content". Why

does the dry density of soil increases first with increase in

water content and then with further increase in water content

beyond a certain limit, it decreases for the sample compactive

effort ? Also discuss the effect of increase in compactive

effort on maximum dry density and O.M.C. 20

UNIT–III

5. (a) Discuss Boussinesq's equation  for vertical  stress

distribution due to a concentrated load at the ground

surface and the assumptions made by him. 12

(b) Explain Newmark's influence chart. How it is used ?

8

6. A layer of saturated soft clay is 4 m thick and lies under a

newly constructed building. The pressure of sand overlying

the clay layer is 1.6 kg/cm2 and the new construction increase

the pressure by 1.2 kg/cm2. If the compression index of the

clay is 0.6, compute the settlement. Water content of the

clay is 30% and G = 2.7. 20

UNIT–IV

7. (a) Bring out the relationship between principal stresses at

failure and the shear strength parameters ? 10

(b) Describe Vane Shear test for determining the shear

strength of soil in the field. Under what circumstances,

this test is preferred ? 10
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8. (a) What are different types of Lateral earth pressures. 8

(b) Determine the active earth pressure on the retaining wall

as shown in the figure and also draw the pressure

distribution diagram and also calculate the magnitude

and direction of the total pressure. 12

A

B

C

2.5 m

2.5 m

�
�

’=35°

=17 kN/m3

�
�

’=38°

=18 kN/msot
3
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BT-4/M-21 44022
SURVEYING-II
Paper–CE-210 E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions. All questions carry equal
marks.

1. (a) Derive an expression for the difference of level between
two stations A and B when base of the stations are
accessible.  10

(b) Does axis signal correction imply same as eye and
object correction, or something else? Why is the axis
signal correction needed in trignometrical levelling?

10

2. (a) What is meant by triangulation? In what way does it
differ from traversing? 10

(b) How do you determine the intervisibility of triangulation
stations? 10

3. (a) An angle is measured by different observers with the
following values. Find the most probable value of the
angle.

Angle Number of observations

54°30'20" 2

54°29'40" 3

54°30'10" 4 8
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(b) Define the following terms :

(i) normal equation.

(ii) most probable error.

(iii) principle of least square. 12

4. The following mean values of the three angles of a triangle

were observed

A = 54°12'25" weight 8

B = 48°46'16.25" weight 4

C = 77°02'10.83" weight 6

Determine the corrected values of the angles by the method

of least squares.

5. (a) Write short notes on

(i) star at prime vertical.

(ii) star at horizon.

(iii) star at culmination. 12

(b) List various co-ordinate systems used in astronomy.

Discuss any one in detail. 8

6. Define following astronomical terms

(a) celestial sphere.

(b) zenith and Nadir.

(c) vertical circle.

(d) prime vertical.

(e) observer's meridian. 20
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7. To photograph an area, 18 strips of photographs — each

strip containing 32 photographs were required. The forward

overlap between two consecutive photographs was 65% and

the side overlap between consecutive strips of photographs

was 25%. The scale of photography is 1 : 22,000 and the

format size is 23 cm by 23 cm. Calculate :

(a) area covered by one photograph on ground.

(b) area common between two adjacent photographs on
ground.

(c) area covered by one strip on ground.

(d) area common between two adjacent strips on ground.

(e) total area covered on ground.

8. What are three segments of a GPS? Explain each segment.
20
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BT-4/J-21 44103
FUNDAMENTALS OF MANAGEMENT

Paper–HS-201N

Time : Three Hours] [Maximum Marks : 75

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

from each unit.

UNIT–I

1. Define Bureaucracy. Describe significant features of

Bureaucratic form of organisation. Identify its merits,

demerits and the situations under which it is most

appropriate?

2. Elaborate Behavioural Science approach to Management.

Discuss its major theories, its contributors and its relevance

to the field of management.

UNIT–II

3. How Strategies are different from Policies. Elaborate the

strategy formulation process. Briefly mention the various

types of strategies as well.

4. Explain the various decision-making models. Also throw

light on concept of decentralisation and situations under

which decentralisation is best suited.

44103/00/KD/1565 [P.T.O.



UNIT–III

5. Define Performance Appraisal. State the purpose behind

performing performance appraisal. Identify some of the

prominent methods of performance appraisal being used for

evaluating performance.

6. In the modern technology centric organisations, which are

the most sought-after sources of recruitment being used by

modern organisation for hiring of employees and Why?

UNIT–IV

7. Attempt the following :

(a) Define total quality management. Why this function is

relevant for any manufacturing organisation.

(b) Examine the prominent barriers which influence the

effectiveness of controlling.

8. Figure out the key activities and functions performed in

Finance, Marketing and HR domains of any modern day

business.

44103/00/KD/1565 2
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BT-4/M-21 44109
STRUCTURAL ANALYSIS-II

Paper–CE-202-N

Time : Three Hours] [Maximum Marks : 75

Note : All questions carry equal marks. Attempt any five

questions by selecting at least one question from each

Unit. If necessary, assume suitable data and specify  the

same. Figures to the right indicate full marks.

UNIT–I

1. Analyse the truss for the member forces. Assume cross

section area of each member is 2000 mm2 and E = 2 × 105

N/mm2. Fig. 1

A

B C

D
E F

2

1

7

9
10

8
3

654

40 kN 40 kN

4 m

3 m 3 m 3 m

Fig. 1.

2. Find the deflections (Horizontal and Vertical) of point F of
the cantilever frame shown in Fig. 2 using Castigliano's
Theorem II. Assume that the frame is having uniform cross
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section of 200 mm wide and 400 mm deep and also assume
E = 2 × 105 MPa.

5 m

A
B

C

DE
F

D1

D2

2m

2m

2 m1 m

40 kN
20 kN

Fig. 2.

UNIT–II

3. Analyse the frame (Fig. 3) using slope deflection method
and draw the bending moment diagram.

3m
4m

3m 3m 2m

2l

3l

l

A

B

D

C

40 kN/m

Fig. 3.



4. Analyse the frame (Fig. 4) using moment-distribution method
and draw the bending moment diagram.

3 m

I I

2I
B

A D

C

2 m2 m

2 m2 m

20 kN20 kN

20 kN/m

Fig. 4.

UNIT–III

5. Analyse the simply supported box-frame shown in Fig. 5 by
using Column Analogy Method and draw the bending
moment diagram.

2 m

2 m

1 m

1 m

2 m

D

80 kN

60 kN

20 kN/m

2l

2l

l l

30 kN

A

B C

4 m

Fig. 5.
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6. Analyse the two-hinged segmental arch shown in Fig. 6 and
draw axial force, shear force and bending moment diagrams

A B

C

D

25 m 25 m

8 m

15 m

100 kN

Fig. 6.

UNIT–IV

7. A beam of equal leg angle section as shown in Fig. 7 is
subjected to its own weight. Determine the stress at point A.
It is given that the beam weighs 1.48 kN/cm.

3 m

y

z

z’

y’
28.7 mm

100 mm

10 mm

A

Fig. 7.

8. A cable is suspended between two points, 75 m apart
horizontally with its left end lower than the right end by
10 m. the cable supports a uniformly distributed load of
5 kN/m along the horizontal span. Given the central sag is
7.5 m determine the position of lowest point; the horizontal
tension; the length of the cable and the cable tension at the
both ends.

�������������	 �
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BT-4/M-21 44110
DESIGN OF STEEL STRUCTURES-I

Paper–CE-204 N

Time : Three Hours] [Maximum Marks : 75

Note : Answer total five questions. Question No. 1 is compulsory.
Marks allotted for each question are shown on the right
hand margin. The candidates, before starting to write the
solutions, should check the question paper and must
ensure that they have been delivered the question paper
of right course no. and subject title. Use of IS 800:2007
& steel tables are allowed. Assume any data suitably is
missing & state clearly.

1. (a) Fill in Blank or Answer in Brief.

(i) The Minimum and Maximum value of Pitch for
the Bolts are ............................ and
............................

(ii) The net area of the plate is given by  ......................
When the bolts are arranged in staggered pitch.

(iii) A section is said to be Semi Compact when the
ratio of b/tf is equal to ............................

(iv) The effective slenderness ratio for the laced column
shall be taken as  ............................ times of actual
maxi. slenderness ratio to account for the  ...............

(v) The battens are designed for the moment and Shear
equal to  ............................ and  ............................

(vi) The Block Shear Strength for the Tension Member
is  ............................

�������������� 	
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(vii) The Minimum thickness of the Slab Base is

............................

(viii) The Value of Elastic Critical Moment is given by

............................

(ix) The value of Imperfection Parameter for the welded

Steel Section is  ............................

(x) The Horizontal Stiffener Type-II is Placed at

............................

(xi) The Bearing Stiffeners are provided under the

................

(xii) The Minimum effective length of Fillet Weld is

............................ times the weld. (12×0.75=9)

(b) (i) Necessity of designing of the Built up Column &

Necessity of Providing Lacing.

(ii) Necessity of the Stiffeners in the Plate Girder.

(iii) Web Buckling and Web Crippling.

(iv) Difference between Gantry Girder and Plate

Girder. (4×1½=6)

2. (a) List the failure of Riveted / Bottled joints. Explain any

two in details. Also define strength of Riveted / Bottled

joint, Rivet / Bolt value and efficiency of the bolted

joint. (6)

(b) Two plates of 10 mm thick are to jointed by a Single

Bolted double cover butt joint. Assuming cover plates

as 6 mm thick. Design the joint to transmit factored

load of 500 kN. Assume Fe-410 plate and grade 4-6

bolt. Also find the efficiency of the joint. (9)



3. (a) A single angle (unequal) 125 × 75 × 8 mm is connected
to 10 mm thick gusset plate with 6 Nos. 20 mm dia.
bolts with pitch (p) = Gauge (g) = 60 mm) and long leg
of the angle is connected. Determine the design tensile
strength of angle assuming that the yield and ultimate
stress of steel are 250 and 410 MPa. (7)

(b) Design a suitable double angle section to carry a
factored tensile load of 750 kN. Assuming a single row
of M 20 bolts and design strength fy as 250 N/mm2.

(8)

4. Design a Built up column Consisting of Two Channels
Section placed Toe to Toe carry factored axial compressive
load 1250 kN. The length of Column is 10 m. The column
is restrained in position and not in directions at both ends.
Also design the Single Lacing System also. (15)

5. (a) Differentiate between slab Base and Gussested Base with
appropriate Sketches. Also explain the necessity of
designing Grillage Foundation. (4)

(b) Design a suitable base for the column ISHB 350 @
661.2 N/m designed to carry an axial compressive
Factored load of 1700 kN. The base rests on M-15 Grade
Concrete Pedestal. Use 20 mm dia. bolts of Grade 4.6
for the connections. (11)

6. (a) Differentiate between laterally restrained & Unrestrained
Beams with suitable examples. (3)

Design a Simply supported beam of span 7.5 m
(Effective) to carry factored load of 85 kN/m exclusive
of self weight of beam.. The beam is laterally
Unrestrained. Take the yield strength as 250 N/mm2.
Also apply usual Checks. (12)

�������������� � 	
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7. (a) List the Various force and stresses to be considered in
the design of Gantry guider. (3)

(d) Draw the X-Section of Plate Girder and level it. (4)

(e) List the Various types of stiffeners attached to the plate
Girder. Explain their selection and Design Criteria as
per IS Code 800; 2007. (8)

8. Fix the cross-section of Plate Girder to carry U.d.l. of 110
kN/m inclusive of self weight of girder and a point load of
1200 kN at mid span. The Span of the girder is 18 m. Also
calculate the stresses included in the x-section at extreme
fibers. Also gives the details of stiffeners required in the X-
section. (12+3)
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BT-4/M-21 44111
FLUID MECHANICS–II

Paper : CE-206N

Time : Three Hours] [Maximum Marks : 75

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

question from each unit.

UNIT–I

1. (a) Distinguish between laminar and turbulent flows. Plot

the variation of deformation in terms of the velocity

gradient for various types of fluids as a function of the

shear stress. Clearly identify the types of fluids giving

the type of equation for each category of fluid. 9

(b) State Bernoulli's theorem and mention the assumptions

involved in it. A pipe line carrying oil of specific gravity

0.87 changes in diameter from 200 mm diameter at

position '1' to 500 mm diameter at position '2' which

is 4 meters at a higher level. If the pressures at 1 and

2 are 100 kN/m2 and 60 kN/m2 respectively and the

discharge is 0.2 m3/s, determine :

(i) Loss of head, and

(ii) Direction of flow. 6

44111/00/KD/1703 [P.T.O.



2. (a) Obtain the friction factor for laminar flow through a

pipe in terms of Reynolds number. 8

(b) A circular disc of radius 'R' rotates at an angular velocity

'' maintaining a small distance 'h' above fixed bed

under the support of a fluid layer of viscosity is ''.

Obtain the expression for the torque on the disc. 7

UNIT–II

3. What is gradually varied flow? What do A rectangular

channel expands smoothly from a width of 2 m to 3.5 m.

If u/s of the expansion has a depth of flow as 0.75 m, and

the velocity of flow is 2.3 m/s, derive the equation in terms

of y (d/s flow depth) to help estimate the depth of flow after

the expansion. (There is no change in the elevation of the

channel bed). Indicate how you will solve this equation;

and which value of y would you adopt out of the values that

form the solution of the equation. 15

4. (a) Show that for a rectangular channel to have critical

flow at the same time when the wetted perimeter is

minimum, the width of the channel must be 8/9 times

the specific energy head. 8

(b) For a rectangular channel of width 2 m, calculate

the critical depth and corresponding specific energy

for a discharge of 6.0 m3/s. 7

44111/00/KD/1703 2
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UNIT–III

5. (a) What are the assumptions made in deriving fundamental

equations of compressible flows? 8

(b) Elaborate hypersonic flows and their main characteristic

features. 7

6. (a) What are various types of Mach waves? Describe main

features of Mach waves. 8

(b) Differentiate between normal and oblique shock waves.

7

UNIT–IV

7. Differentiate between reaction turbine and impulse turbine.

Determine the number of turbines and diameter of runner

for a power plant having 30 cumecs inflow, 15 m head. The

efficiency of the turbine is 80% with the speed of 200 rpm.

Assume the specific speed as 225 and speed ratio as 0.8.

15

8. What are various types of pumps? The impeller of a

centrifugal pump having external and internal diameters

500 mm and 250 mm respectively, width at outlet 50 mm

and running at 1200 r.p.m. It works against a head of 48 m.

The velocity of flow through the impeller is constant and

equal to 3.0 m/s. The vanes are set back at an angle of 40°

at outlet. Determine :

(i) Inlet vane angle.

(ii) Work done by the impeller on water per second, and

(iii) Manometric efficiency. 15
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BT-4/M-21 44112
SOIL MECHANICS

Paper–CE-208N

Time : Three Hours] [Maximum Marks : 75

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

question from each unit out of eight questions. All the

questions are of equal marks.

UNIT–I

1. (a) Derive the relationships between e and n :

(i) For saturated unit weight in terms of G and e.

(ii) Between dry unit weight and bulk unit weight of

soil. 9

(b) A soil with bulk density of 2 g/cm3 has water content

= 16%. Assuming G = 2.7, compute dry density and

degree of saturation. 6

2. (a) ln situ dry unit weight of an embankment was found to

be 1.75 g/cm3 specific gravity was found to be 2.7 the

loosest and the densest void ratio were 0.64 and 0.44

respectively. What is the relative density of embankment

sand? 5

(b) How are fine grained soils classified as per Indian

standard? Describe. 10
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UNIT–II

3. Explain the following terms and their significance in
compaction of soils; optimum Moisture content, maximum
dry density and zero air-voids line.

4. Following results were obtained from a standard compaction
test on a sample of soil :

Water content (%) 0.12 0.14 0.16 0.18 0.20 0.22

Mass of wet soil (kg) 1.68 1.85 1.91 1.87 1.87 1.85

Make necessary calculations and obtain the maximum dry
density and the optimum water content.

UNIT–III

5. Derive Laplace's equation for two-dimensional flow through
a porous media. List assumptions used.

6. Write boussinesqs equation of stress distribution below a
concentrated load at the surface of soil. Discuss its
limitations.

UNIT–IV

7. Describe vane shear test and derive its formulae. Under what
circumstances it is preferable?

8. Describe briefly :

(a) Earth pressure at rest.

(b) Coulomb pressure theory.



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

BT-4/M-21 44113
SURVEYING-II
Paper–CE-210N

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. Explain about reconnaissance survey in detail. Write the
points to be kept in mind while selecting triangulation
section.

2. The following reciprocal observations were made from two
points P and Q :

Horizontal distance between P and Q = 33128 m

Angle of depression of Q at P = 6'25"

Angle of depression of P at Q = 8'10"

Height of instrument at P = 1.6 m

Height of instrument at Q = 1.3 m

Height of signal at P = 4.87 m

Height of signal at Q = 4.07 m

Calculate (a) the R.L. of Q, if that of P is 1248.65 m (b) the
average co-efficient of refraction at the time of observations.

�������������� 	
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UNIT–II

3. Discuss about different sources, types and reasons of various
errors in surveying. What are the various steps used to
account for existence of errors in measurement?

4. The following are the observed values of A, B and C at a
station, the angle being subjected to condition that

A + B = C?

A = 30� 12' 28" .2

B = 35� 48' 12" .6

C = 66� 0' 44" .4

Find the most probable values of A, B and C.

UNIT–III

5. Find LAT, if longitude = 60� 18' E, corresponding LMT =
10 h 20 m 30 s. ET at GMN = 5 m 4.35 sec additive to the
mean time and decreasing at the rate of 0.32 s/hr?

6. Explain the working principle and survey with total station
with neat sketch.

UNIT–IV

7. Define parallax with suitable example and derive parallax
equation. Provide neat diagram also.

8. Explain the concept of Geographic Information centre (GIS)
and Global Positioning system (GPS) in detail.
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BT-4/M-21 44170
CIVIL  ENGINEERING-SOCIETAL

AND  GLOBAL  IMPACT
Paper–HM-252A

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Define Global warming. How has global warming
affected the world so far ?

(b) Write short note on :

(i) Agricultural revolution.

(ii) Pre-Industrial revolution. 7

2. (a) Explain Ecosystem and need of ecosystem in nature.
8

(b) What do you understand by GIS ? How it is useful in
Civil Engineering ? 7

UNIT–II

3. (a) Discuss different modes of transportation with their
suitability. 8

(b) What does smart cities include ? What are the
advantages and disadvantages  of smart cities. 7
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4. (a) Explain various types of energy generation. Discuss in

detail any two. 8

(b) Discuss on “future vision of Civil Engineering”. 7

UNIT–III

5. (a) Describe the solid waste management. Explain the

various factors influencing the solid waste

managemenet. 8

(b) Define pollution. Explain different types of pollution.

7

6. (a) Explain the process of waste water treatment with the

help of flow diagram. 8

(b) Write short notes on :

(i) Intelligent building.

(ii) Facilities management. 7

UNIT–IV

7. Discuss the different types of wastage at the site. Explain

each and their effects on project cost. 15

8. (a) Write the advanced construction techniques used in

Civil Engineering.

(b) Explain the techniques used for reduction of green

house gas emission. 8



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

BT-4/M-21 44171
ENGINEERING MECHANICS

Paper–ES-205 A

Opt. (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. What do you understand by equilibrium of system of forces?

Explain different types of equilibrium and the conditions of

equilibrium. 15

2. A body, resting on a rough horizontal plane, required a pull

of 180 N inclined at 30° to the plane just to move it. It was

found that a push of 220 N inclined at 30° to the plane just

moved the body. Determine the weight of the body and the

coefficient of friction. 15

UNIT–II

3. The simple truss shown in Fig. 1, supports the two loads,

each of magnitude “L”. Determine the forces in members

DE, DF, DG and CD. 15

�������������	 
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Fig. 1.

4. Determine the centre of gravity of the plane uniform lamina
shown in Fig. 2. 15

Fig. 2.

UNIT–III

5. (a) Define the principle of virtual work. 07



(b) A beam AB of span 5 metres is carrying a point load
of 2 kN at a distance 2 metres from A. Determine the
beam reactions, by using the principle of the virtual
work.  08

6. (a) How will you apply the principle of virtual work in
finding out the forces in a framed structure? 7

(b) Determine the maximum speed v, refer Fig. 3, which
the sliding block may have as it passes point A without
losing contact with the surface. 8

Fig. 3.

UNIT–IV

7. Explain instantaneous centre of rotation in plane motion.
15

8. Describe the D'Alembert's principle and its application in
plane motion. 15
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BT-4/M-21 44172
STRUCTURAL ANALYSIS-I

Paper–CE-202A

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

any data suitably if missing and state clearly.

UNIT–I

1. (a) What do you understand by the static and kinematic

indeterminacy of the structures. Also differentiate the

static and kinematic interminacy. 7

(b) Prove that the rate of change of strain energy w.r.t.

statically independent force gives deflection in the

direction of applied force. 8

2. Calculate the actual forces in members CD, DE and EH. All

the members have same gross sectional area. 15

100 kN 200 kN
C D E F

A
G

B
H4 m 4 m 4 m

Fig. 1.
�����������		
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UNIT–II

3. Analyse the ‘continuous beam’ as shown in Fig. 2 by slope
deflection method. 15

200 kN100 kN

5 m 2 m 2 m 2 m3 m

B C D20 kN/m

(I) (I)(2I)

Fig. 2.

4. Analyse the ‘Portal Frame’ as shown in Fig. 3 by moment
distribution method. 15

20 kN/m

4m

6 m

5 m

A

B

D

C

(I)

(I)

50 kN

Fig. 3.

UNIT–III

5. Derive an expression for horizontal thrust of Two-Hinged
parabolic arch of span ‘L’ and it carries a U.D.L. of w/m
over the whole span. 15



6. A fixed beam of span ‘L’ carries a point load of ‘W’ kN at
its centre. The beam is of uniform section. Determine the
fixed end moments by column analogy method.

UNIT–IV

7. Define and locate shear centre for an ISA 100 × 75 × 10
angle section. Also explain its importance. 15

8. A suspension bridge of span 120 m has two-three hinged
stiffening girders supported by two cables having central
dip of 10 m. The road way has a width of 8 m. The D.L. on
the bridge is 5 kN/m2 and the live load is 10 kN/m2 which
covers the right half of the span. Determine the B.M. and
S.F. in the girder at 40 m from the left end side. Also calculate
the maximum tension in the cable. 15

�����������		
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BT-4/M-21 44173
DESIGN OF STEEL STRUCTURES-I

Paper–CE-204 A

Time : Three Hours] [Maximum Marks : 75

Note : Answer total five questions. Question No. 1 is compulsory.

Marks allotted for each question are shown on the right

hand margin. The candidates, before starting to write the

solutions, should check the question paper and must

ensure that they have been delivered the question paper

of right course no, and subject title. Use of IS 800 : 2007

and Steel tables are allowed. Assume any data suitably is

missing and state clearly.

1. (a) Fill in Blank or Answer in Brief :

(i) The Minimum and Maximum value of Pitch for

the Bolts are ...................... and...................

(ii) The net area of the plate is given by ......................

When the bolts are arranged in staggered pitch.

(iii) A section is said to be Semi Compact when the

ratio of b/tf is equal to ......................

(iv) The effective slenderness ratio for the laced column

shall be taken as .............. times of actual maxi.

slenderness ratio to account for the ......................

(v) The battens are designed for the moment and Shear

equal to  ...................... and  ......................

�������������	 
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(vi) The Block Shear Strength for the Tension Member
is ......................

(vii) The Minimum thickness of the Slab Base is
......................

(viii) The Value of Elastic Critical Moment is given by
......................

(ix) The value of Imperfection Parameter for the welded
Steel Section is ......................

(x) The Horizontal Stiffener Type-II is Placed at
......................

(xi) The Bearing Stiffeners are provided under the
......................

(xii) The Minimum effective length of Fillet Weld is
...................... times the weld. (12×0.75=9)

(b) (i) Necessity of designing of the Built up Column and
Necessity of Providing Lacing

(ii) Necessity of the Stiffeners in the Plate Girder.

(iii) Web Buckling and Web Crippling.

(iv) Difference between Gantry Girder and Plate
Girder. (4×1½=6)

2. (a) List the failure of Riveted / Bottled joints. Explain any
two in details. Also define strength of Riveted / Bottled
joint, Rivet / Bolt value and efficiency of the bolted
joint, (6)

(b) Two plates of 12 mm thick are to jointed by a Single
Bolted double cover bult joint Assuming cover plates
as 8 mm thick. Design the joint to transmit factored
load of 600 KN. Assume Fe-410 plate and grade 4-6
bolt. Also find the efficiency of the joint. (9)
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3. (a) A single angle (unequal) 150 × 100 × 8 mm is connected

to 8 mm thick gusset plate with 6 Nos. 20 mm dia.

bolts with (pitch) (p) = Gauge (g) = 65 mm) and long

leg of the angle is connected. Determine the design

tensile strength of angle assuming that the yeild and

ultimate stress of steel are 250 and 410 MPa. 7

(b) Design a suitable double angle section to carry a

factored tensile load of 650 kN. Assuming a single row

of M 20 bolts and design strength fy as 250 N/mm2.

8

4. Design a Built up column consisting of Two Channels Section

placed Toe to Toe carry factored axial compressive load

1100 kN. The length of Column is 8.0 m. The column is

restrained in position and not in direction at both ends. Also

design the Double Lacing System also. 15

5. (a) Differentiate between slab Base and Gussested Base with

appropriate Sketches. Also explain the necessary of

designing Grillage Foundation. 4

(b) Design a suitable base for the column ISHB 350 @

661.2 N/m designed to carry an axial compressive

factored load of 1500 kN. The base rests on M-15 Grade

Concrete Pedestal. Use 20 mm dia. bolts of Grade 4.6

for the connections. 11

6. (a) Differentiate between laterally restrained and

Unrestrained Beams with suitable examples.



(b) Design a simply supported beam of span 8.5 m

(Effective) to carry factored load of 75 kN/m exclusive

of self weight of beam. The beam is laterally restrained.

Take the yield strength as 250 N/mm2. Also apply usual

Checks. 12

7. (a) List the various force and stresses to be considered in

the design of Gantry guider. 3

(b) Draw the X-Section of Plate Girder and level it. 4

(c) List the various types of stiffeners attached to the plate

Girder. Explain their selection and Design Criteria as

per IS Code 800 : 2007. 8

8. Fix the cross-section of Plate Girder to carry U.d.I. of

100 kN/m inclusive of self weight of girder and a point load

of 1500 kN at mid span. The Span of the girder is 20 m.

Also calculate the stresses included in the X-section at

extreme fibers. Also gives the details of stiffeners required

in the X-section. 3

�������������	 �
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BT-4/M-21 44174
SOIL  MECHANICS

Paper–CE-206 A

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Define Soil Engineering and discuss the scope of Soil
Engineering. 7

(b) Differentiate between Engineering and Index properties
of soil. 3

(c) Discuss basic structural units of clay minerals. 5

2. (a) What is block diagram ? Explain it in 2-phase and
3-phase. 5

(b) What is permeability of soil ? What are the factors
affecting the permeability of soil. 10

UNIT–II

3. Explain the mechanics of piping in hydraulic structures. What
are the methods to increase the factor of safety against
piping ? 15

4. What is compaction ? What are the factors that affect
compaction ? What are the effects of compaction on the
engineering properties of the soil. 15
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UNIT–III

5. (a) Describe the consolidometer test. 10

(b) Differentiate between normally consolidated and the
over consolidated soils. 5

6. (a) A concentrated load of 2000 kN is applied at the ground
surface. Determine the vertical stress at a point P which
is 6 m directly below the load. Also calculate the vertical
stress at point R which is at a depth of 6 m but at a
horizontal distance of 5 m from the axis of the load.

5

(b) Explain Westergaard's theory for the determination of
vertical stress at a point. 8

(c) What are limitations of elastic theories ? 2

UNIT–IV

7. Discuss the shear characteristics of cohesive soils and
cohesionless soils. 15

8. What are the assumptions of Rankine's theory ? Derive the
expression for active earth pressure. 15



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

BT-4/M-21 44175
HYDRAULIC ENGINEERING

Paper–CE-208A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions.

1. Derive Hagen Poiseuille equation for steady laminar flow

used in circular bipes along with velocity X shear stress

distribution. 15

2. (a) Discuss establishment of flow in the pipe. 7

(b) Water flows through a horizontal pipe 2 m long, which

tapers from a diameter of 0.2 m to 0.15 m in length

2 m. A constant discharge of 40 liters per second flows

through the pipe, starting from first principles, determine

the loss of head due to friction. Take f = 0.04. 8

3. (a) Explain development of drag on a flat plate held

perpendicular to the direction of flow with neat sketch.

7

(b) State the condition under which rectangular section of

an open channel will be most economical. Derive these

conditions. 8
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4. (a) What do you understand by (i) steady and unsteady

flow, (ii) uniform and non uniform flow, (iii) laminar

and turbulent flow in case of open channels. 6

(b) Determine the most efficient section of a trapezoidal

channel with side slopes 1 vertical to 2 horizontal,

carrying a discharge of 11.25 m3/s with a velocity of

0.75 m/s What should be the bed slope of the channel?

Take manning's n = 0.025.

5. Derive and prove energy equation applied in flow of

compressible flow. 15

6. (a) Draw diagram showing the propagation of pressure

waves during the motion of projectile with a steady

velocity. When, Mach number is less than one, equal

to one or greater than one. 6

(b) Define pressure coefficient. A Prandtl pitot tube attached

to the nose of an aircraft gave a pressure coefficient of

1.02. Determine mach number of the flying craft. 9

7. (a) Explain governing mechanism in hydraulic turbines

with a neat sketch. 7

(b) A Hydraulic turbine under a head of 25 m develops

7260 kW running at 110 r.p.m. What is the specific

speed of the turbine ? What type of turbine is this ?

Find also normal speed and output if the head on the

turbine is reduced to 20 m. 8
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8. (a) Explain work done by a single acting and double acting

reciprocating pump. 7½

(b) What are different troubles experienced in centrifugal

pumps ? Discuss them with suitable remedies. 7½
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BT-6/M-21 46034
DESIGN OF STEEL STRUCTURES-I

Paper–CE-302E

Time : Three Hours] [Maximum Marks : 75

Note : All questions carry equal marks. Attempt any five
questions by selecting at least one question from each
unit. If necessary, assume suitable data and specify the
same. Figures to the right indicate full marks. All relevant
codes are allowed.

UNIT–I

1. (a) Find shape factor and plastic moment of the I-section.

Section Details

Flange c/s: 400 mm × 20 mm

Web c/s: 600 × 20 mm

(b) Carry out plastic analysis of frame structure shown in
Fig. 01.

Fig. 01.
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2. Carryout plastic design of three span continuous beam

(Fig. 02). Also apply necessary checks.

Fig. 02.

UNIT–II

3. Design an elevated cylindrical tank of 2,00,000 litres

capacity. Also, design the ring beam.

4. Design a self-supporting steel stack : (a) Height 30 m, located

at the outskirts of Kurukshetra; (b) Diameter of the cylindrical

part is 2 m ; (c) Bearing capacity of soil is 120 kN/m2;

(d) Thickness of brick lining 100 mm, supported by stack

throughout the height. Assume uniform values of permissible

tensile and compressive stresses as 120 MPa and 90 MPa

respectively. Also apply the necessary checks.

UNIT–III

5. (a) List the advantages of light gauge steel sections. Also,

discuss the meaning of stiffened and un-stiffened

elements providing suitable examples.
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(b) Determine safe load that the column (Fig. 03) can carry :

(a) Two channel sections 200 mm × 80 mm (shown in

Fig. 03); (b) Thickness : 2.5 mm; (c) depth of lips : 25

mm; d) Effective length: 4 m; d) fy = 235 MPa, E = 200

GPa.

Fig. 03.

6. Discuss the different forces acting on the tower and also

define the complete procedure for the analysis and design

of its foundation.

UNIT–IV

7. Design purlin, supporting galvanised iron sheeting of an

industrial building having span of 20 m and length of 50 m

for the loading : (a) Dead Load: 0.21 kN/m2, (b) Live Load :

0.76 kN/m2, (c) Wind Load: 2.6 kN/m2. Use suitable rise

and spacing of truss.



8. Design a beam column of length 3.75 m, as it carries

a compressive load of 500 kN and moments at base :

–35 kN-m (Mz), 0 kN-m (My); and moments at top : 35

kN-m (Mz), 10 kN-m (My). Assume effective length factor

as 1.2 about both the axes and the column is allowed to

buckle in any plane. Also, design the base for the column

assuming the grade of concrete for foundation as M30.
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BT-6/M-21 46035
IRRIGATION ENGINEERING-I

Paper-CE-304E

Time : Three Hours] [Maximum Marks : 100

Note : (i) Attempt five questions in all selecting at least one

question from each unit, in the question paper.

All questions carry equal marks.

(ii) Missing data, if any, may suitably be assumed and

stated, clearly.

(iii) Supplement your answer with suitable,

proportionately drawn neat sketches, wherever

required.

(iv) Use of Scientific Calculator is permitted.

UNIT–I

1. (a) Discuss the benefits of Irrigation. (8)

(b) Discuss the Agricultural classification of Crops. (7)

(c) What are the three types of cropping patterns? What is

ideal Cropping pattern? (5)

2. (a) What do you mean by Delta? (2)

(b) Derive the relation between Duty, Delta and Base

period. (7)

46035/00/KD/1569 [P.T.O.



(c) Define G.C.A., C.C.A. and the relationship between

them. (6)

(d) Define Field capacity and Wilting Point. (5)

UNIT–II

3. (a) What is kept in mind, while aligning a canal? Discuss

general consideration for alignment of a canal. (7)

(b) Discuss in detail various Losses in canals. Also discuss

the methods for expressing the canal Losses, by various

organizations. (13)

4. (a) Compare the Kennedy's theory and Lacey's theory.

(8)

(b) Discuss the Methods for Design of Unlined channels

in Alluvial Soil as per the Indian Standard Code.

(12)

UNIT–III

5. (a) Explain the causes of Waterlogging. (6)

(b) Explain the effects of Waterlogging. (6)

(c) What are the advantages of Land Drainage? Discuss

various types of Drains. (5)

(d) What are Tiled Drains? How these are considered better

than the surface drains? (3)

46035/00/KD/1569 2
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6. (a) Design a trapezoidal shaped concrete lined channel to

carry a discharge of 110 cumecs at a slope of 25 cm/

km. The side slopes of the channel are 1.5 : 1. The

value of N may be taken as 0.016. Assume the limiting

velocity as 1.5 m/sec. (10)

(b) What is land Reclamation? Where is it needed? Discuss

various methods of Land Reclamation. (10)

UNIT–IV

7. (a) What do you mean by River Training? What are the

objectives of Training a River? (4)

(b) What for Guide Bank Systems are made? Discuss their

construction with neat sketches. (10)

(c) What is Artificial Cutoff? Discuss the Criteria on which,

its Design Alignment and Cross-section are governed?

(6)

8. (a) Discuss how the Canal Outlets have been classified.

(4)

(b) What is Sensitivity of a canal outlet? Derive its

relationship with Flexibility and Canal Index. (6)

(c) What is a Pipe Outlet? Discuss its Design Procedure.

(10)
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BT-6/M-21 46036
WATER RESOURCES AND SYSTEMS ENGINEERING

Paper–CE-306 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) Through a step-by-step procedure explain the process

of planning of a water resources project. 8

(b) What do you understand by the term single purpose

projects and multipurpose projects. Discuss briefly how

a compromise is done for each individual purpose of a

multipurpose project for efficient operation. 12

2. (a) Explain the following with respect to a water resources

project :

(i) Basin wise planning.

(ii) Long-term planning. 8

(b) Why is the analysis of sedimentation necessary in a

reservoir? Explain the 'Empirical-area reduction method'

for determining the distribution pattern of sedimentation

in a reservoir. 12
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UNIT–II

3. (a) What do you understand by a discounting factor?

Explain various types of discounting factors and their

merits and demerits. 8

(b) A water resources project has an initial cost of Rs. l

crore and an annual maintenance cost of Rs. 2.5 lakhs

each year over a 50 years life. Benefits realized increase

uniformly from Rs. 4 lakhs in the year immediately

after construction to Rs. 10 lakhs in the last year of

project life. Calculate the annual project cost if the

interest rate is 5%. 12

4. (a) Explain the following with respect to cost allocation to

a water resources project :

(i) Separable and non-separable costs.

(ii) Need for cost allocation. 8

b) Compare the two alternatives by present worth method

for uniform discount rate of 5% : 12

Item Project A Project B Remarks

Construction 400 lakhs 250 lakhs 1st phase

Cost 300 lakhs 2nd phase

after 20 years

Annual 1.6 lakhs 1.0 lakhs 1st 20 years

operation cost 2.2 lakhs Next 20 years

Annual benefits 25 lakhs 25 lakhs
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UNIT–III

5. (a) Define 'Systems Approach' and give reasons for
adopting this approach in the analysis of water resource
development projects. 8

(b) Solve graphically the following linear programming
problem :

Maximize     V= 4x1 + 3x2

Subject to    2x1 + x2 � 600

x1 + x2 � 450

x1, x2 � 0. 12

6. (a) Explain any two of the following :

(i) Objective function.

(ii) Production function.

(iii) Optimality conditions. 8

(b) Maximise by using simplex method, 500X + 450Y,
subject to : 6X + 5Y � 60

10X + 20Y� 150

X � 8, X � 0, Y � 0. 12

UNIT–IV

7. (a) What is the importance of forecasting water demand
and how does it help in planning? 8

(b) What do you mean by regression? Explain in detail the
Regression Analysis method for forecasting the water
demand for agriculture. 12
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8. Write short notes on the following :

(a) Application of systems engineering to a water
distribution network.

(b) Mathematical model for forecasting flood from a given
catchment. (2×10=20)
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BT-6/M-21 46037
GEOTECHNOLOGY-II

Paper–CE-308E

Time : Three Hours] [Maximum Marks : 100

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

from each unit.

UNIT–I

1. What are different types of earth dams ? Explain with neat

sketches. Also discuss the criteria for safe design of earth

dams. 20

2. What are different type of slope failure ? Discuss the friction

circle method for stability analysis of slopes. 20

UNIT–II

3. What are different types of sheeting and bracing systems ?

Explain each with suitable sketch. 20

4. Discuss the design of cellular coffer dam on rocks by

“Tennessee Valley Authority” method. Explain all steps in

detail. 20
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UNIT–III

5. How would you check the stability of an anchored sheet

pile wall with free earth support ? What is Rowe's correction ?

Also discuss various methods for providing anchors for a

sheet pile wall. 20

6. Discuss the purpose of sheet pile. Also discuss cantiliver

sheet pile in cohesion less soil. 20

UNIT–IV

7. (a) What do you understand by soil stabilization ? 5

(b) Discuss the following :

(i) Lime stabilization.

(ii) Mechanical stabilization.

(iii) Chemical stabilization. 15

8. Discuss different types of Machine foundation. Discuss

vibration analysis of a machine foundation. 20



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

BT-6/M-21 46038
TRANSPORTATION ENGINEERING–I

Paper–CE310E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions.

1. (a) Briefly explain the objectives of Highway Planning.

(10)

(b) Discuss the salient features of 3rd twenty year road

plan. (10)

2. (a) Why is Extra widening required on the curves. Derive

an expression for calculating the extra widening required

on the curves. (10)

(b) Compare the construction methods of Telford and

Tresaguet bringing out the points of differences. (10)

3. (a) Derive an expression for calculating Stopping Sight

Distance on a highway. (8)

(b) A 7.0 m state highway passing through a plain terrain

has a horizontal curve of radius equal to ruling minimum

radius. Calculate (1) Superelevation (2) Extrawidening.

(3) Length of transition curve. Assume design speed of

80 kmph and provide the superelevation by the rotation

of the pavement about the center line. (12)
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4. (a) What are the different types of signal systems ? Explain

any two systems. (10)

(b) Distinguish clearly between 'OSD' and SSD. (10)

5. (a) Explain briefly the factors which affect the design of

Vertical Curves on A Highway. (10)

(b) What are the objects of traffic volume and spot speed

studies in traffic engineering. (10)

6. (a) What are the causes of development of Potholes and

how they are repaired in Bituminous roads ? (10)

(b) Explain the various types of traffic signs on the Indian

Roads. (10)

7. (a) Why CBR Test is required in Road Construction. (6)

(b) Explain the Marshall Method of Mix Design. (14)

8. Explain the following :

(a) Flash and fire point test.

(b) Grade Separated Intersection

(c) Bitumen v/s Tar.

(d) Ideal Alignment. (4×5=20)



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

BT-6/M-21 46039
WATER SUPPLY AND TREATMENT

Paper–CE-312E

Time : Three Hours] [Maximum Marks : 100

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

from each unit. Assume appropriate data wherever

necessary.

UNIT–I

1. (a) What is fire demand? How it is estimated? Explain.

10

(b) A town having population of 5 lakhs is to be supplied

treated water from a river. Propose a flow scheme of

water supply for the town and determine design

capacities of various components of the proposed water

supply scheme. 10

2. (a) Enumerate various surface and ground sources of water

and compare surface and ground water sources with

reference to available quantity and quality of water in

these sources. 10

(b) Why intake works are necessary ? Discuss important

factors affecting selection of site for Intake Works.

(10)
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UNIT–II

3. (a) What are sources of organic impurities in a water

source ? What are adverse effects due to organic

impurities present in water ? Explain. 10

(b) What is hardness of water ? How is hardness

determined ? Explain. 10

4. (a) What are pathogens ? Name various tests used to assess

bacteriological quality of water and explain any one in

detail. 10

(b) Give permissible limits for following impurities in

drinking water as per IS Standard and describe adverse

effects, if they are present outside the permissible limits :

(i) Colour (ii) Dissolved solids (iii) fluoride (iv) Nitrate

(v) MPN. 10

UNIT–III

5. (a) What are limitations of plain sedimentation process?

How surface overflow rate affects removal efficiency

of a plain sedimentation tank? Explain. 10

(b) What is flocculation? Design a clariflocculator for

treating 10 MLD water. 10

6. (a) Compare slow sand and rapid sand filters with

reference to following: (i) Rate of filtration, (ii) size of

sand and depth of sand layer, (iii) Method of cleaning,

(iv) Quantity of wash water, and (v) Efficiency. 10
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(b) Why is disinfection necessary ? Calculate annual

requirement of alum and bleaching powder for treating

10 MLD water if average alum dose is 15 mg/L and

chlorine demand is 1.0 mg/L. Assume available chlorine

in bleaching powder as 30%. 10

UNIT–IV

7. (a) What is distribution system? A town is located at

relatively lower elevation than water treatment plant.

Which type of water distribution system would be most

appropriate and why? 10

(b) What is pumping system of water distribution? Explain

giving its advantages and disadvantages. 10

8. (a) What is dead end layout of distribution system? What

are its advantages and disadvantages ? Explain. 10

(b) The observed cumulative water demand at an interval

of 4 hours for a town is as follows :

Time 4.00 AM 8.00 AM 12.00 Noon 04.00 PM 08.00 PM Mid

Night

Cumulative 0.50 1.40 2.60 3.70 4.50 5.00

Demand in Million

Liters

Determine balancing reserve capacity of a distribution

reservoir. Assume 24 hour pumping. 10



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

BT-6/M-21 46148
DESIGN OF STEEL STRUCTURE-II

Paper–CE-302 N

Time : Three Hours] [Maximum Marks : 75

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

question from each unit out of eight questions. All the

questions are of equal marks. Use of IS 800 : 2007, IS

875 and steel tables are allowed.

UNIT–I

1. (a) Calculate shape factor for triangle and circular section.

(b) Derive an expression for plastic moment (Mp).

2. Derive expression of mechanism of fixed beam length (L)

carrying point load (W) at a distance of L/5 from left support.

UNIT–II

3. Design an circular water tank (elevated) of 225 KL capacity.

4. Design a self supporting steel stack of 75 m height. The

Dia. of cylinder part is 3 m. thickness of lining 100 mm.

Assume uniform compression and tensile stresses as 90 and

120 N/mm2 .
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UNIT–III

5. Explain different types of Tower and discuss various loads

to be considered for design of towers.

6. Briefly discuss types of cold formed sections with diagrams.

UNIT–IV

7. Explain the loads considered for design of roof truss with

diagrams.

8. Design a purlin supporting G.I. sheet of an industrial building

having span 12 m and length 60 m. The D.L. = 0.30

kN/m2 L.L. = 0.70 kN/m2. Use rise 5 m and spacing suitably.



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

BT-6/M-21 46149
IRRIGATION  ENGINEERING

Paper–CE-304N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting one question from

each unit. All questions carry equal marks.

UNIT–I

1. (a) What do you understand by term irrigation ? What are

the benefits accured from Irrigation Project. 7

(b) What is meant by furrow irrigation and sprinkler

irrigation? Discuss. 8

2. (a) Explain duty and delta with relation. 5

(b) How can duty be improved ? 5

(c) Explain :

(i) Cultivable Command Area

(ii) Intensity of Irrigation. 5

UNIT–II

3. (a) Differentiate between alluvial and non-alluvial canal.

5
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(b) The culturable commanded area for a distributary is
15,000 hactares. The intensity of irrigation for Rabi
(Wheat) is 40% and Kharif (Rice) is 15%. If total water
requirement of two crops are 37.5 cm and 120 cm and
their periods of growth are 160 days and 140 days
respectively

(i) Determine the outlet discharge from average
demand consideration.

(ii) Also determine the peak demand discharge,
assuming that the kor water depth for two crops
are 13.5 cm and 19 cm and their kor periods are
4 weeks and 2 weeks respectively.             10

4. Write short notes on :

(a) Lining of irrigation canal.

(b) Economics of canal lining.

(c) Financial justification for lining new canals. 15

UNIT–III

5. (a) What are losses of water in canals ? Discuss types of
losses with suitable sketches. 8

(b) What is meant by water-logging ? What are the causes
of water logging ? 7

6. (a) Classify rivers on basis of topography of river basin.
8

(b) What do you understand by term river training ? Also
discuss the objectives of River training. 7
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UNIT–IV

7. (a) What is meant by Canal outlet ? Mention different types
of outlet which are common in use on Canal Projects.

(b) Describe briefly with a neat sketch the functioning, use
and design of an Adjustable Proportionate Module
(APM). 15

8. Define Tubewell. Classify types of tubewell. Also discuss
the causes of failure of tubewells. 15



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

BT-6/M-21 46150
DISASTER  MANAGEMENT

Paper–CE-306 N

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. Write short notes on risk and disaster management, hazard
and emergency. 15

2. Write in details natural and man-made hazards. Explain their
causes and distribution pattern. 15

UNIT–II

3. Define assessment of capacity and stages in disaster recovery.
15

4. What are the different stages in Disaster recovery and what
may be their associated problems. 15

UNIT–III

5. What is use of Remote Sensing System (RSS) and GIS in
disaster management. 15

6. What is the plan for future early warning systems using risk
time chart ? 15
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UNIT–IV

7. Enumerate planning and design of infrastructure for disaster
management. 15

8. Describe the community based approach in disaster
management in detail. 15



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

BT-6/M-21 46151
GEOTECHNOLOGY-II

Paper–CE-308 N

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. What are various causes of failure of an earth dam ? Discuss.
Also describe the criteria for safe design. 15

2. Explain friction circle method for stability analysis of finite
slope. Discuss felinius method to locate the centre of most
critical slip circle. 15

UNIT–II

3. Determine the forces in the struts for bracing system in fig.
Assume hinges at levels B, C and D, Take � = 18 kN/m3

C = 30 kN/m2  S = 2.0 m 15

1.5m

1.5m

2.5m

2.5m

A

B

C

D

(1)

(2)

(3)

(4)

8 m
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4. Explain copper dam. Discuss different types of copper dam.
Also discuss the advantages and disadvantages. 15

UNIT–III

5. (a) What is retaining wall ? 3

(b) What are different types of retaining wall ? Discuss with
sketch. 6

(c) What are different modes of failure of rataining wall ?
6

6. (a) Derive an expression for anchored sheet pile with free
earth support method for cohesionless soil. 10

(b) What are different types of sheet pile walls ? Explain
with the help of sketch. 5

UNIT–IV

7. Discuss Mechanical stabilisation, Bituminous stabilisation and
Chemical stabilisation in detail. 15

8. (a) Discuss degree of freedom of a block foundation.
Describe with a sketch of foundation block. 8

(b) Discuss the criteria for the satisfactory design of a
machine foundation. 7



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

BT-6/M-21 46152
TRANSPORTATION ENGINEERING-I

Paper–CE-310N

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Compare different modes of transportation. 8

(b) What is the importance of 3rd 20 year road plan in
highway planning of our country ? Explain the salient
features of the plan. 7

2. (a) Discuss briefly the various requirements of an ideal
highway pavements. 8

(b) Give the classification of roads in India. 7

UNIT–II

3. (a) Write short notes on :

(i) Camber.

(ii) Sight Distance. 8

(b) Calculate the safe slaping sight distance on a level road
stretch for design speed of 50 kmph for :

(i) Two way traffic in a two lane road.

(ii) Two way traffic on a single lane road. 7

Take the value of friction coefficient = 0.37.
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4. (a) Derive an expression for mechanical extra widening.
8

(b) Write short notes on :

(i) Traffic Separators.

(ii) Right of Way.

(iii) Kerbs. 7

UNIT–III

5. (a) Discuss briefly the various factors which affect the road
users characteristics and their effect in traffic
performance. 8

(b) How are spot speed studies carried out ? What are the
various objects and application of spot speed studies?
Explain briefly. 7

6. (a) What do you understand by grade separated
intersections. Also explain advantages and limitation
on each. 8

(b) Discuss advantages and disadvantages of traffic signals.
7

UNIT–IV

7. Name the various tests conducted to determine the suitability
of aggregates for road construction and explain significance
of each test. 15

8. (a) Explain the softening point and ductility test of Bitumen.
8

(b) Describe Marshall's method of Bitumen Mix Design. 7



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

BT-6/M-21 46153
WATER SUPPLY AND TREATMENT

Paper–CE-312-N

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) What is per capita water demand? Explain giving

important factors affecting per capita water demand of

a town. 7

(b) The population of a town was 40185, 44522, 60395,

75614, 98886, 124230 and 158800 in year 1951, 1961,

1971, 1981, 1991, 2001 and 2011, respectively.

Calculate (a) Expected population in year 2041 using

incremental increase method (b) Total quantity of water

required for town. Assume appropriate value of per

capita water demand. 8

2. (a) Enumerate various sources of water and explain factors

affecting selection of source for a water supply scheme.

7

(b) Explain a reservoir intake with the help of a neat labelled

diagram. 8
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UNIT–II

3. (a) Name common impurities found in river water and

discuss adverse effects of these impurities on water

quality. 7

(b) What is turbidity? How is turbidity determined in a

given water sample? Explain. 8

4. (a) What is dissolved oxygen in water? How is dissolved

oxygen of water determined? Explain.  7

(b) Give permissible limits for following impurities as per

drinking water standards and describe adverse effects

if they are present outside the permissible limits,

(i) Turbidity (b) Total dissolved solids (iii) Nitrate (iv)

Total coliform bacteria. 8

UNIT–III

5. (a) Propose a water treatment plant for treating raw water

from a river and state objectives of various treatment

units. 7

(b) Design a rectangular plain settling tank to treat water

for a town having population 75,000. Assume per capita

water supply 135 lpcd. 8

6. (a) Name common coagulants and explain how a coagulant

helps in water purification. 7

(b) A population of 1,00,000 is to be supplied with treated

water @ 135 lpcd using a rapid sand gravity filtration

plant. Assume rate of filtration 100 l/minutes/m2. Make
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necessary calculations and provide following details :

(i) Number and size of beds (ii) Quantfty of water

necessary for backwashing per bed. 8

UNIT–IV

7. (a) What is gravity water distribution system? Explain in
detail giving its merits and demerits. 7

(b) Determine balancing reserve capacity of a service
reservoir for a town if observed cumulative water
demand at an interval of 3 hours is as follows :

Time 3.00 6.00 9.00 12.00 3.00 6.00 9.00 Mid

AM AM AM Noon PM PM PM Night

Cumulative 0.5 1.0 2.5 1.5 1.5 1.0 2.5 0.5
Demand in

Million Liters

Assume pumping between 6.00 AM to 6.00 PM.

8. (a) Explain in detail a distribution system layout appropriate
for an old city giving its advantages and disadvantages.

8

(b) Explain   intermittent   water  supply   system   giving
its his  advantages  and disadvantages. 7



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

BT-6/M-21 46188
DESIGN OF STEEL STRUCTURES-II

Paper–CE-302A

Time : Three Hours] [Maximum Marks : 75

Note : All questions carry equal marks. Attempt any five
questions by selecting at least one question from each
unit. If necessary, assume suitable data and specify the
same. Figures to the right indicate full marks. All relevant
codes are allowed.

UNIT–I

1. (a) Determine shape factor for symmetric I-section. Also,
calculate moment of resistance of the cross section
corresponding to the strain distribution specified.

Section Details Strain Distribution

Flange c/s : 300 mm × 20 mm Max. Strain : 0.003

Web c/s : 400 × 20 mm Yield Strain : 0.0012

(b) Carryout plastic analysis of frame structure shown in
Fig. 1. Load Factor = 1.5.

20 kN/m

40 kN

3 m

5m

2m

3 m

0.75 Mp

0.75 Mp

Mp

A

C

B E

D

Fig. 1.
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2. Analyse and design three span continuous beam

supporting UDL of 50 kN/m by providing economical cross

section. Also apply the necessary checks.

Wu = 50 kN/m

4 m4 m6 m

A B C
D

Fig. 2.

UNIT–II

3. Design an elevated cylindrical tank of 1,00,000 litres
capacity. Also, design the ring beam (Fig. 3).

COEFFICIENTS FOR RING BEAM

n Load on Max. C0 Cc Ct � t
each Shear

column

4 W/4 W/8 -0.03415 +0.01762 0.00530 19°12'

6 W/6 W/12 -0.01482 +0.00751 0.00151 12°44'

8 W/8 W/16 -0.00827 +0.00416 0.00063 9°33'

10 W/12 W/24 –0.00365 +0.00190 0.000185 6°21'

Fig. 3.

4. Design a self-supporting steel chimney of height 60 m,
located at the outskirts of Kurukshetra with diameter of the
cylindrical part as 2 m. The thickness of refractory brick
lining 100 mm with density of 20 kN/m3 is supported by
stack throughout the height. Design of the body of chimney
with base plate is expected.
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UNIT–III

5. (a) Enlist the advantages of cold rolled sections as
compared to their hot rolled counterparts.

(b) Determine the safe axial load carrying capacity of the
column section shown in Fig. 4. The effective length
of the column is 3 m. The yield strength of steel is
280 MPa.

Fig. 4.

6. (a) List the types of communication and electricity
transmission towers and explain various types of load
acting on transmission line towers.

(b) Describe the complete procedure for the analysis and
design of foundation for towers.

UNIT–IV

7. Design a purlin, supporting galvanised iron sheeting (150
N/m2 dead load) of an industrial building located in Delhi
having span of 20 m and length of 50 m. The terrain is an
open industrial area. Building is class B building with a clear
height of 8 m at the eaves.



8. Deign a beam column subjected to a factored axial load of

400 kN and a factored bending moment of 60 kNm at the

fixed end. The other end of the beam column is hinged. The

unsupported length of the beam column is 4 m.

�����������	�
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BT-6/M-21 46189
TRANSPORTATION ENGINEERING

Paper–CE-304 E

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) Explain the functions of IRC, CRRI and NHAI. What

is CRF? 8

(b) What do you understand by saturation system of

highway planning ? 7

2. (a) Differentiate between space mean speed and time mean

speed. From the spot speed data given below find out

upper and lower speed limits and design speed.

10

Speed, No. of Speed, No. of Speed, No. of

kmph  Vehicles  kmph  Vehicles  kmph  Vehicles

0-10 12 41-50 204 71-80 43

11-20 18 51-60 255 81-90 23

21-30 68 61-70 119 91-100 9

31-40 89
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(b) Draw typical speed-density-flow diagrams for a traffic

stream. 5

UNIT–II

3. (a) Differentiate between flexible and rigid pavements.

Describe functions of various layers in a flexible

pavement structure. 8

(b) Explain concepts of Burmister's method of flexible

pavement design. 7

4. (a) What do you understand by radius of relative stiffness

and radius of resisting section in Westergaard analysis

of pavement stresses. What are the factors affecting

them. 8

(b) Discuss the critical combination of stresses in rigid

pavements with neat sketches. What is the exact

location of the point of maximum stress in corner

loading case? 7

UNIT–III

5. (a) Find out overtaking sight distance on a highway with a

design speed of 100 kmph. Assume other data suitably.

7

(b) What is Camber? Why it is provided? What are the

factors affecting camber? How camber is provided

during construction? 8
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6. (a) Design a vertical curve joining a +0.5% slope to a

+3.5% slope. A slopping sight distance of 470 m is to

be provided on the curve. Determine the length of the

curve, for a design speed of 80 kmph. 8

(b) Design super elevation for a curve of 400 m radius at a

design speed of 80 kmph. Assume other data, suitably.

7

UNIT–IV

7. (a) List various methods of flexible pavement design.

Describe modified CBR method. 8

(b) Differentiate between bitumen, Tar, cutback and

emulsion. 7

8. (a) Describe desirable properties of aggregates for road

construction. Name the tests conducted to test each one

of them. Describe impact test. 8

(b) Describe various types of surface courses in flexible

pavements. 7



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

BT-6/M-21 46190
IRRIGATION ENGINEERING

Paper–CE-306A

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. What do you understand by term Irrigation Engineering and

explain its need and Classification. (15)

2. What are the requirements for the success of irrigation

project? How is an irrigation project Planned explain in detail?

(15)

UNIT–II

3. What is Tank Irrigation and Well Irrigation ? Explain in detail

with neat and clean Diagram and also write merits of Tank

irrigation over the Well irrigation. (15)

4. Define the Water Distribution system in irrigation and explain

furrow irrigation method with its diagram and detail of its

components. (15)
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UNIT–III

5. Write down the Design of Gravity Dam and also state the

Forces acting upon the gravity dam in detail. (15)

6. Explain Design of Prismatic canal alignments and Lacey's
Regime Theory in detail. (15)

UNIT–IV

7. How can we do the Optimization of water in Irrigation
engineering and also mention the Modern techniques of it?

(15)

8. What is role of Water Management in Irrigation and how it
impacts the productivity and what are the parameters to
evaluate the Economic Aspects? (15)



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

BT-6/M-21 46191
SOFT SKILLS AND INTERPERSONAL COMMUNICATION

Paper–OE-308 A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all. All questions carry equal

marks.

1. Define communication? Discuss in detail the different types

of communication with suitable examples. (15)

2. Discuss with valid examples the extra-personal barriers in

communication. (15)

3. What is mass communication? How is it different from

technical communication? Explain with suitable examples.

(15)

4. 'Human voice is an extremely valuable resource and

contributes significantly to the effectiveness of speaking.'

Discuss this statement in about 500 words. (15)

5. Suggest the significance of heredity and environment in the

development of personality. (15)

6. What are organizational skills? Discuss the basic principles

of organizational skills. (15)
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7. What is the significance of body language while facing an

interview? Explain with examples. (15)

8. Assume that you are Naresh Verma. You have a degree in
engineering (Computer Engineering) from IIT. Mumbai (June
2010). Since then you have been working as an Assistant
Engineer at Wipro Solutions Ltd., Mumbai. You are a
dynamic professional with excellent communication,
interpersonal and negotiation skills. You are proficient in
MS-DOS, Windows etc. Draft a resume to apply for the
position of Senior Production Engineer at Tata Consultancy
Ltd., Mumbai. (15)



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

BT-6/M-21 46196
ENGINEERING GEOLOGY

Paper–EL-326A

Time : Two Hours] [Maximum Marks : 75

Note : Answer five questions in all, selecting at least one question
from each Unit. All questions carry equal marks.

UNIT–I

1. Define Earthquake and discuss its causes and effects to
engineering structures. 15

2. Write short notes on any three of the following :

(a) Structure of earth.

(b) Soil Profile and its importance.

(c) Nebular hypothesis.

(d) Any two glacial landforms. (3×5=15)

UNIT–II

3. Discuss important physical and chemical properties of
minerals. 15

4. Write detailed notes on any two of the following :

(a) Texture of Igneous rocks.

(b) Types of Unconformities.

(c) Principles of Stratigraphy. (2×7½=15)
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UNIT–III

5. Discuss important geological investigations in engineering
projects. 15

6. Write detailed notes on any two of the following :

(a) Springs and Artesian wells.

(b) Geological conditions and their influence in designing
of tunnels.

(c) Landslides. (2×7½=15)

UNIT–IV

7. Discuss important precautions and treatment against faults
and joints while approving a dam site. 15

8. Write short notes on any two of the following :

(a) Retaining walls and their treatments.

(b) Flood plain deposits.

(c) Global warming and its effect. (2×7½=15)
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BT-6/M-21 46199
CONSTRUCTION ENGINEERING AND MANAGEMENT

Paper : EL-332A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all. Select at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. Explain different type of Techiques/Constraints for

scheduling of civil projects.

2. Explain how do you account for uncertainties in the project

management with brief note on time/cost tradeoff.

UNIT–II

3. Explain mechanism for cost control and financial planning

linked with project management.

4. Draw and explain relation between cost and Time for a

project. Also explain the process of optimizing the cost of

the project using graphs.

46199/00/KD/1685 [P.T.O.



UNIT–III

5. Discuss the various labour safety provisions to be

implemented as a good project planning.

6. Discuss different types of sampling tests and no. of samples

required by IS codes for concrete work in structural members

on site.

UNIT–IV

7. Explain MIS systems for achieving project planning and

management.

8. Discuss the different database systems to ensure quality and

quantitative controls for timely completion of the project.
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Roll No. ......................... Total Pages : 2

BT-7/M-21 47044

DESIGN OF CONCRETE STRUCTURE–II

Paper–CE-401E

Time Allowed : 4 Hours] [Maximum Marks : 100

Note : (i) Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

(ii) Missing Data, if any, may suitably be assumed and stated, clearly.

(iii) Use M20 Concrete and Fe 415 Steel, if otherwise not mentioned

in the questions.

(iv) Supplement your answers with suitable, propotionately drawn neat

sketches, wherever required.

(v) Use of IS : 456 : 2000 & IS 1343 : 1980 is permitted.

(vi) Use of Scientific Calculator is permitted.

UNIT–I

1. A curved beam is in the form of a full continuous circle in plan with a

radius of 4m and is supported continuously on six supports. The beam

carries a uniformaly distributed load of 4 kN/m length, inclusive of its own

weight. Determine the Bending Moment, Twisting Moment and Shear Force

at salient locations and plot B.M., T.M. and S.F. diagrams. 20

2. (a) A prestressed concrete beam of rectangular cross-section of

200 mm × 350 mm deep supports a uniformly distributed load of 6.0 kN/

m including the self-weight. The effective span of the beam is 8.0 m.

The beam is prestressed by a concentric cable carrying a force of 180 kN.

Locate the position of the pressure line in the beam. 12

(b) Discuss the Load Balancing concept, with neat sketches. 8

UNIT–II

3. Design a doglegged stair for a building in which the vertical distance

between floors is 3.5m. The stair hall measures 2.5m × 5m. The live load



may be taken as 3 kN/m2. The stairs are supported on 230 mm brick wall

at the end of landing. Show the Plan of Stair Hall and details of Reinforcement

etc. 20

4. Discuss, how the Pile Cap is designed. Also describe Sectional method of

design of Pile Cap. 20

UNIT–III

5. Design a Circular Tank for a capacity of 500,000 litres. The depth of Water

is to be 5 m, including a free board of 250 mm. The joint between the wall

and the base is rigid. Tank floor is resting on the ground, over a 75 mm

thick layer of lean concrete (covered with a layer of Tar Felt). Follow the

Approximate method of Analysis. 20

6. (a) Discuss with neat sketches, the difference between Bunkers and Silos,

based on plane of rupture. 5

(b) Discuss the Janssen’s theory, for the analysis of a Circular silo, with

Conical hooper bottom. 15

UNIT–IV

7. (a) Describe, how the analysis for Vertical Loads is done in Building

frames. 15

(b) Discuss various end conditions for Substitute frames. 5

8. (a) What do you mean by Orthotropic Reinforcement and Skewed Yield

Lines? 10

(b) A Rectangular Slab of size 5m × 4m, has one of its longer side free and

the other three sides simply supported. The reinforcement in two

Perpendicular directions are such that mx=10 kNm/m and my=15 kN/m.

Find its Collapse load. 10

47044/K/791 2



Time allowed : 3 Hours Maximum Marks : 100

BT-7/M-21

IRRIGATION ENGINEERING

47045

Paper–CE-403 E

Note : five one

UNIT-I

UNIT-II

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. Design a 1.5 meter Sarda Type Fall for a canal carrying discharge of

42 cumecs with the following data :

Bed level upstream = 105.0 m,

Bed level downstream = 103.5 m,

Side slope of channel = 1 : 1,

Full supply level upsteam = 106.8,

Full supply level downstream = 105.3 m,

Berm level u/s = 107.4 m,

Bed width u/s and d/s = 30 m,

Safe exit gradient for Khosla’s theory = 1/5. 20

2. (i) Discuss the procedure for design of a silt extractor. Also draw a neat

sketch. 10

(ii) Explain functions of cross regulator with neat diagram labeling each

part. 10

3. Design a Siphon aquaduct for the following data : 20

Discharge of canal = 40 cumecs,

Bed width of canal = 30m,

Full supply depth of canal = 1.6 m,

Bed level of canal = 206.4m,

Side slopes of canal = 1.5 H : 1V,

High flood discharge of drain = 450 cumecs,

High flood level of drainage = 207.0 m,

Bed level of drainage = 204.5 m,

Ground   level = 206.5 m.

Roll No. ............................ Total Pages : 2
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4. Explain briefly salient features of Khosla’s theory and how it is used in

design of permeable foundations? Numerate various corrections that are

needed in this theory. 20

5. (i) What do you understand by an elementary profile of a Gravity Dam?

What should be maximum depth of elementary profile of gravity if the

safe limit of stress on masonry should not exceed 1500 kN per m². 10

(ii) What are different galleries in a Gravity Dam? Discuss their functions

with neat diagrams. 10

6. (i) Differentiate between Rock Toe and Chimney Drain with neat

sketches used in Earthern Dam. 10

(ii) Discuss seepage control measure to be taken in an Earthern Dam. 10

7. Design a suitable section for the overflow section (spillway) of a concrete

gravity dam having a downstream face sloping at a slope of 0.7 H : 1 V. The

design discharge for the spillway is 6500 cumecs. The height of spillway

crest above river bed is 60 m. The effective length of spillway is 52m. 20

8. (i) Describe with neat sketches various types of bucket type energy

dissipators used in spillways. 10

(ii) What is priming? Discuss the priming arrangement used in a addle

Siphon Spillway. 10

UNIT-III

UNIT-IV

47045/K/575 2
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Roll No. ......................... Total Page : 1

BT-7/M-21 47046

TRANSPORTATION ENGINEERING–II

Paper–CE-405E

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.

UNIT–I

1. Discuss Burmister two Layer theory for the design of Flexible pavement.

How is surface deflection due to loaded circular plate calculated by this

theory ? 20

2. (a) Discuss IRC guidelines for the determination of Thickness of Rigid

pavement. 10

(b) Explain the functions of Tie bars and Dowel bars. 10

UNIT–II

3. Explain WBM and WMM roads with is Construction steps. 20

4. Explain the following with diagrams : 5×4=20

(a) Bitumen Boiler. (b) Hot mix plant

(c) Construction of BUSG. (d) Mastic Asphalt.

UNIT–III

5. Explain the importance and objectives of Highway maintenance works.

Also explain maintenacne of WBM roads. 20

6. Explain the types of Grade intersection and also explain the types of Sub

surface Drainage. 20

UNIT–IV

7. Explain the Internal rate of Return method and need of Economic

evaluation. 20

8. Explain the following :

(a) Various sections of Tunnels with their limitations. 10

(b) Describe the short method of Tunneling in Soft grounds. 10



Time allowed : 3 Hours Maximum Marks : 100

BT-7/M-21

SEWERAGE AND SEWAGE TREATMENT

47047

Paper–CE-407 E

Note : five one

UNIT-I

UNIT-II

UNIT-III

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) Differentiate between separate combined system and partially separate

sewerage system. 10

(ii) Explain the procedure for testing of Sewer lines? 10

2. Discuss about : 20

(i) Variation in sewer sewage (ii) Self cleansing velocity

(iii) Sewer materials (iv) Joint and appurtenance.

3. (i) Explain the following terms : 12

(a) BOD (b) COD

(c) Oil and grease in sewage

(ii) Explain BOD 5 Day test in detail. 8

4. Write the Indian standards of following parameters for disposal of effluent

into inland surface source : 20

(i) pH value (ii) chemical oxygen demand

(iii) lead (iv) Mercury

(v) cyanide (vi) phenolic compound

(vii) Iron (as Fe) (viii) oil and grease.

5. Explain the construction and working of trickling filters in detail with the

help of neat diagram. 20

6. (i) Write any two processes involved in preliminary treatment of

sewage. 10

(ii) Discuss about the construction of septic tank and explain its

working. 10

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

7. Explain the process of self purification of stream with the help of flow

diagram. 20

8. Explain the parameters and standards involved in disposal of sewage on

land for irrigation. 20

47047/K/912 2



Time allowed : 3 Hours Maximum Marks : 75

BT-7/M-21

HYDRO ELECTRIC POWER DEVELOPMENT

47048

Paper–CE-413 E / 413 N

Note : fiveAttempt questions in all. All questions carry equal marks.

1. (i) Give brief account of hydro, thermal & nuclear power in India. 7½

(ii) Two generators of capacities 24000 KW are installed. Calculate total

installed capacity of the plant, plant factor, maximum demand, load

factor and utilization factor. 7½

2. (i) A Runoff river plant is installed on a river having maximum flow of

16m³/sec. If the plant is used as peak load plant operating only for 6

hours daily, compute the firm capacity of the plant : (i) without

bondage (ii) with bondage but allowing 8% water to be lost in

evaporation and other losses. Head at plant is 16m and plant efficiency

is 83%. 7½

(ii) Explain the difference between base load and peak load plants.

For what type of conditions hydro electric power is very much

suitable. 7½

3. (i) Differentiate between Gates and Valves. How to calculate force

required to operate the Gate? 7½

(ii) Discuss briefly different types of Hydraulic Valves used in Penstocks

with sketches. 7½

4. (i) How do you classify Penstock? Derive expression for economical

diameter of Penstock. 7½

(ii) Define a Surge Tank. Discuss its types with neat sketches. 7½

5. (i) What do you mean by Cavitation? Explain, how cavitation is

considered for setting of turbine? 7½

(ii) What are the characteristic curves of Francis Turbine? Draw them

neatly. 7½

6. (i) Explain types of draft tubes with sketches. Derive a relation for

efficiency of a draft type used in turbines. 7½

Roll No. ............................ Total Pages : 2
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(ii) A 2000 KW plant with 30m head operates at 30% load factors as peak

station. Determine discharged required if it is work as a base load

station with plant efficiency 80%. 7½

7. (i) What do you understand by super-structure in a powerhouse. Explain

variation in design of powerhouse super structure in a hydro

project. 7½

(ii) Underground power house is considered eco friendly. Discuss it. 7½

8. (i) Differentiate between single basin system and double basin system in

tidal power with neat diagrams. 7½

(ii) How to estimate energy and power in a tidal plant. Explain with the

equations. 7½

47048/K/577 2



Time allowed : 3 Hours Maximum Marks : 75

BT-7/M-21

HYDRO ELECTRIC POWER DEVELOPMENT

47048

Paper–CE-413 E / 413 N

Note : fiveAttempt questions in all. All questions carry equal marks.

1. (i) Give brief account of hydro, thermal & nuclear power in India. 7½

(ii) Two generators of capacities 24000 KW are installed. Calculate total

installed capacity of the plant, plant factor, maximum demand, load

factor and utilization factor. 7½

2. (i) A Runoff river plant is installed on a river having maximum flow of

16m³/sec. If the plant is used as peak load plant operating only for 6

hours daily, compute the firm capacity of the plant : (i) without

bondage (ii) with bondage but allowing 8% water to be lost in

evaporation and other losses. Head at plant is 16m and plant efficiency

is 83%. 7½

(ii) Explain the difference between base load and peak load plants.

For what type of conditions hydro electric power is very much

suitable. 7½

3. (i) Differentiate between Gates and Valves. How to calculate force

required to operate the Gate? 7½

(ii) Discuss briefly different types of Hydraulic Valves used in Penstocks

with sketches. 7½

4. (i) How do you classify Penstock? Derive expression for economical

diameter of Penstock. 7½

(ii) Define a Surge Tank. Discuss its types with neat sketches. 7½

5. (i) What do you mean by Cavitation? Explain, how cavitation is

considered for setting of turbine? 7½

(ii) What are the characteristic curves of Francis Turbine? Draw them

neatly. 7½

6. (i) Explain types of draft tubes with sketches. Derive a relation for

efficiency of a draft type used in turbines. 7½
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(ii) A 2000 KW plant with 30m head operates at 30% load factors as peak

station. Determine discharged required if it is work as a base load

station with plant efficiency 80%. 7½

7. (i) What do you understand by super-structure in a powerhouse. Explain

variation in design of powerhouse super structure in a hydro

project. 7½

(ii) Underground power house is considered eco friendly. Discuss it. 7½

8. (i) Differentiate between single basin system and double basin system in

tidal power with neat diagrams. 7½

(ii) How to estimate energy and power in a tidal plant. Explain with the

equations. 7½
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Roll No. ......................... Total Page : 1

BT-7/M-21 47052

CONCRETE TECHNOLOGY

Paper–CE-423E/CE-423N

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. (a) What are the advantages of Concrete ? List the various grades of

Concrete. What is the significance of Grades ? 8

(b) Discuss Cement. Explain its types. 7

2. (a) Define Aggregates and explain the classification of Aggregates. 8

(b) Write a short note on bulking and grading of Fine Aggregates. 7

UNIT–II

3. (a) Define Workability and explain the factors affecting the workability

of Concrete. 10

(b) Define Segregation and Bleeding. 5

4. Explain in brief the various properties of Hardened Concrete. How will

you find flexural strength of Concrete. 15

UNIT–III

5. Describe the Nondestructive test of Concrete and explain any two in

detail. 15

6. What are the causes of Concrete deterioration ? Explain deterioration of

concrete by Water and Alkali aggregate reaction. 15

UNIT–IV

7. (a) Define the High strength concrete. Explain its properties and

application. 8

(b) What is Underwater Repair ? Explain steps involved in Underwater

repair. 7

8. Write short notes on the following : 5×3=15

(a) Polymer Concrete. (b) Light Weight Concrete.

(c) Heavy Weight Concrete.



47233/K/664 P. T. O.

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

BT-7/M-21 47233

DESIGN OF CONCRETE STRUCTURE–II

Paper–CE-401N

Time Allowed : 4 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 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 continuous beam having a span of 4 m each. Take

Dead load and Live load on Beam as 15 kN/m and 10 kN/m.

2. What do you understand by Pre-stressing ? Explain moment of Inertia and

Settlements briefly.

UNIT–II

3. (a) Explain the design of END BLOCKS using Magnel’s method.

(b) Compare Pre tensioning and Post tensioning.

4. Design an interior panel 5.5 m × 6.5 m of flat slab for the Super

imposed load of 13 kN/m2 including finishes. Use M20 concrete and

Fe 415 steel.

UNIT–III

5. Explain the various steps of design of the Bunker in detail.

6. Design the Circular tank of 12 m dia. and 3 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 Yield line pattern and Failure mechanism.
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8. Compute moment, shear force and axial forces in the members of a two

Storeyed rigid building frame using Portal method.

25 kN

50 kN

100 kN

3 m 5 m

3 m

4 m

2 m



Time allowed : 3 Hours Maximum Marks : 75

BT-7/M21

IRRIGATION ENGINEERING-II

47234

Paper–CE-403 N

Note : five one

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) Explain in detail the design principles of Sarda type fall. 10

(ii) Write a short note on Canal Head Regulator. 5

2. (i) What do you understand by Canal Escapes? Write in detail about its

types. 10

(ii) Discuss about the devices used to control silt entry into the off-taking

channel. 5

3. (i) Discuss the hydraulic design aspects of aqueducts. 9

(ii) What do the syphon aqueduct stands for, write in detail. 6

4. (i) Explain in detail : 10

(a) Bligh’s creep theory

(b) Khosla’s method of independent variables.

(ii) Discuss the factors considered while selecting site for diversion head

works. 5

5. (i) Explain the word storage head work, write the factor involved in

selection of a site for storage head works. 8

(ii) What are the Earth Dams ? Explain the design principles of Earth

Dams. 7

6. Discuss about arch dams with its sketch diagram and its types, also write the

advantages and disadvantages of Arch Dam. 15

7. (i) What are Spillways? Discuss the essential requirement of spillway. 9

(ii) Differentiate between Ogee spillway and straight drop spillway. 6

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

47234/K/914 P.T.O.



8. Write short notes on the followings : 15

(i) Energy dissipators

(ii) Syphon Spillway

(iii) Stilling basin

(iv) Suitability of Spillways.

47234/K/914 2
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Roll No. ......................... Total Pages : 2

BT-7/M-21 47235

TRANSPORTATION ENGINEERING–II

Paper–CE-405N

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. (a) What is ESWL ? How it can be determined ? 5

(b) What are various methods of Flexible pavement design ? Elaborate

CBR method of Flexible pavement design and latest IRC guidelines.

10

2. Draw a neat sketch showing arrangement of Joints in a Rigid pavement.

Explain critical combination of stresses in rigid pavements in summer and

winter. The width of expansion joints gap is 2.5 cm in a cement concrete

pavement. If the laying temperature is 10 °C. and the max. slab temperature

is 54 °C, calculate the spacing between expansion joints. Also determine

the spacing between contraction joints for 3.5 meter slab width having

thickness of 20 cm. Assume coefficient of Thermal expansion of concrete

as 10 × 10–6 per °C, f = 1.5, allowable S
c
 for plain cement concrete

= 0.8kg/cm2. 7,8

UNIT–II

3. (a) What are various Earthwork equipments used in construction of

Pavements ? Where will you recommend the use of Drag line ? 8

(b) Write down construction procedures of WBM. 7

4. List various types of interface treatment used in Construction of flexible

Pavements. List various equipments used in construction of Bituminous

roads. Describe construction steps of pre-mix Carpet. 5,5,5

UNIT–III

5. What are various causes of failure of flexible Pavements ? Explain Benkleman

beam method of Pavement evaluation. 15
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6. What are special problem of construction and maintenance of Hill Roads ?

Explain construction of sub-surface Drainage systems for these roads. 15

UNIT–IV

7. What is the function of a Shaft and Pilot tunnel ? What are various methods

of driving Tunnels in soft grounds ? Elaborate any one method. 15

8. What are user benefits and costs related to Highway ? Explain net

present value method of economic evaluation of Highways. State its

limitations. 15



Time allowed : 3 Hours Maximum Marks : 75

BT-7/M-21

SEWERAGE AND SEWAGE TREATMENT

47236

Paper–CE-407 N

Note : five one

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. Explain sewerage systems and explain the most preferred sewerage system

among all the systems.

2. A 120 mm diameter circular sanitary sewer is laid at a slope of 1 in 425.

Calculate the following :

(i) velocity of flow and discharge when flowing full

(ii) Velocity of flow and discharge when flowing 0.5 full.

3. What are the differences between the suspended and dissolved solids? How

are suspended solids determined? Explain.

4. Give permissible limit of following parameter :

(i) Oil and grease (ii) Arsenic

(iii) BOD and COD (iv) D.O.

(v) Sulphate.

5. What are objective of Sewage Treatment. Draw a schematic flow diagram of

a conventional sewage treatment plant.

6. What is Trickling Filter? How is sewage treated in a Trickling Filter?

Explain.

7. Discuss the process of natural self purification of a river / stream.

8. What is Sewage Sickness? Suggest various measures to prevent Sewage

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

BT-7/M-21 47239

ESTIMATION & 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. All questions carry equal marks.

UNIT–I

1. Define the Estimation. Explain different types of Estimation in detail.

2. Explain the procedure for long wall and short wall method with suitable

example.

UNIT–II

3. Write detailed specifications about the following works :

(a) Damp Proof Course (DPC). (b) Distempering.

(c) Painting. (d) Flooring.

4. What are the necessity and types of Specification? Write down the specification

for Bricks, Cement and Reinforcement.

UNIT–III

5. What is Rate analysis ? Also write down the purpose and requirement of

Rate analysis.

6. Explain the terms Plastering, Painting, Brickwork and Finishing. Also explain

the unit of measurement of all the terms.

UNIT–IV

7. Write a short notes on the following :

(a) First and Final bill.

(b) Administration section and technical section.

(c) Different types of payment.

8. What do you understand by Tender ? Also write down the procedure for

accepting a Tender.


