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S.E. - (Civil) (Sem-III) (Revised Course 2019—2020)
EXAMINATION DECEMBER 2023
Mechanics of Solids

[Time: 3:00 Hours) [Max. Marks: 100]

Instructions: 1) Answer any TWO questions from PART A, any TWO questlons from
PART B and ONE. question from PART PART €.-

2) Figures to the right indicate full marks assigned to the question.

3) Make suitable assumptions wherever necessary.

PART A

Q1 A) A steel bar is loaded as shownmﬁg l-FmithechangemtheIengthpf.the ~ 10mks
bar. E = 200GN/m>. ; o
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B) The composite bar shown in'fig 2 is rigidly fixed at supports. An axial pull P = 10mKks

15000N is applied at B at 20°C. Find the stresses in each material at 80°C
assume E, = 0.7 x 10° N/mm® E; = 2 x 10° N/mm?, o, = 19 x 106 /°C,

=12 x 10 /°C.
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Q2 A) Find out the stresses acting on the oblique plane AF in the rectangular element 10mKks
ABCD as shown in the fig 3. Also find the principal stresses and principal
planes.
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B) Using Mohr's circle method find out the principal stresses and the stresses 10mks
acting on the oblique plane AF of the rectangular stressed element ABCD as

shown in the fig 4.
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Q3 A) A simply supported beam of 6m long is loaded with a concentrated |
at a distance of 2m from left support. Further it is loaded by an ud
a length of 3m from right support. Draw SF and BM diagrams,

oad of 2KN 10mks
1 2kN/m for
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B) Calculate the bending stress for a simply supported beam of 6m and carrying
point load SKN at mid span of the beam and a udl 2kN/m throughout the span.
The cross section of the beam is a I section. The flanges are 250mm x 30mm
and web is 40mm X 200mm.

10mks

PART B

o4 A) Determine forces in all members of the plane truss shown in fig 5 and tabulate 12mks
the results:

kN

Fig 5

B) An unknown weight falls through 100mm on a collar rigidly attached to the 08mks
lower end of a vertical rod, 2m long and 100mm x 100mm square cross-section.
If the maximum instantaneous extension of the rod is Smm. calculate the stress
induced and the magnitude of the unknown weight. Take E =2 x 105 N/mm?2.

Qs A) Using Macaulay's method determine for the beam showi in Fig 6 i) end Slope 12mks
at A ii) Maximum deflection. Take EI = 5000 kN-m?

i w =10kN/m

N
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B) Using moment area method, determine maximum slope and deflection for

beam shown in Fig 7. Take E =2 x 10> N/mm?, I =3.375 x 10® mm¢. 08mks

3




Paper / Subject Code: SE9301 / Mechanics Of Solids

SE9301
10kN 20kN
- My )
A C
l"’ Jj]l " 2'” }
A A
Fig 7

Q6 A) A thin cylindrical shell is-3m long; 1.5m- internal diameter and 20mm metal 08mks
thickness. Calculate the intensity of maximum shear stress induced and also the '
change in- dimensions of the sheil; if it ig subjected to an internal pressure of
2N/mm?. Take E=2 x 10° N/mm? and p = 0.3

B) A hollow column of external and internal diamet

respectively and 2.5 m long column is hinged at to
ends. Calculate the safe load this column can carry

ers 150mm and 110mm 12mks
P end and fixed at both the

using

3. Eulers formula

4. Rankines formula

Also, find the length of column for which both
Assume: Youngs modulus, E = 200 GPa, R
Crushing stress, 6 = 500 N/mm?, Factor of safe

formulae give the same load.

ankines constant, o. = 1/1500
ty = 3.0

PART C

Q7 A) A reinforced column 250mm x 250m
of 25mm diameter. If the stress in ¢
carried by the column, Estee =

m reinforced by four reinforc
oncrete be 7N/mm?
15 Econcrete-

B) Explain the three modulli of elasticity,

ement bars 6émks
» find the axia] load

4mks

ft hand support. A couple of 2KN-
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Q8 A) A thick metallic cylindrical shell of 100 mm internal diameter and wall 8mks
thickness 25mm. It is subjected to the internal and external pressures of 60
N/mm? and 10 N/mm? Find the maximum and minimum hoop stresses
developed. ’

B) The mean diameter of a helical spring is 10 times the wire diameter is to be 6mks
designed to absorb 200Nm of energy with an extension of 4cm. The maximum
shear stress is not to exceed 80N/mm?. Determine the mean diameter of the wire
and the number of turns. C = 8 x 10* N/mm?. '

C) A beam of rectangular cross section 150mm wide and ZSOiﬁm deep is subjected ~6mks
to a maximum shear force 20KN. Find the maximum shear stress intensity and
draw the shear stress distribution diagram. B 4 :
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EXAMINATION DECEMBER 2023
Fluid Mechanics
[Time: 3 Hours) [Max. Marks:100]

Ql

Q2

Q3

Instructions: 1) Marks are indicated to the right of the question.

a)

b)

b)

2) Answer any 2 Questions each from Part A & B and one question from Part C

3) Assume additional data if required and state them clearly
PART A

Explain Newton's law of viscosity with the help of a diagram. A U-tube (10)
manometer is used to measure the pressure of oil of specific gravity 0.85 flowing

in a pipe line. Its left end is connected to the pipe and the right limb is open to

the atmosphere. The center of the pipe is 100mm below the level mercury in the

right limb. If the difference of mercury level in the two limbs is 160mm find the
gauge pressure,

A triangular plate which has a base of 1.5 m and an altitude of 1m lies ina (10)
vertical plane. The vertex of the gate is 1 m below the surface of a tank which
contains oil of specific gravity 0.8. Find the force exerted by the oil on the gate

and the position of center of pressure.

The velocity components in a 2-D flow field for an incompressible fluid are (10)

u =8xy*/3 + 9x-4x%y? and v=5xy2-9y-2x%/3. Obtain an expression for the stream
function .

A wooden block 5mX1m and 2m in height floats in water. a) Find the volume of (10)
a concrete block which is kept on the wooden block so that the wooden block

will be completely immersed in water b) Find the volume of the block so that

both the blocks will be just immersed in water. Specific gravity of wooden block
=0.8, specific gravity of concrete = 2.6

Explain the types of fluid flows. Explain Pascal's law and hydrostatic law. On  (10)
the suction side of a pump a gauge shows a negative pressure of 0.3bar. Express

the pressure in terms of i) intensity of pressure kPa ii)N/sqm absolute iii)m of

water pressure gauge iv)m of oil absolute (G=0.8) v)cm of mercury gauge. Take
atmospheric pressure as 76cm of Hg
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Qs

Q6

b)

b)

b)

b)
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Explain types of fluids and various types of flows. A plate at a distance 0.02mm
from a fixed plate moves at 0.6m/s & requires a force of 1.8N/sqm area of plate.
Find dynamic viscosity of liquid between the plates.

PART B

What are the differences between major and minor losses? Two reservoirs are
connected by two pipes laid in parallel. The pipe diameters are respectively
10cm, 20cm and they are of the same lengths. If discharge through 15cm pipe is
0.2 m%/s, find the discharge through the larger pipes. Assume the friction
coefficient 'f' to be same for the pipes.

The force acting on a propeller of an air craft depends on the variables p, d, v, p
and N (speed of propeller). Develop a relational formula in terms of non-
dimensional numbers using Buckingham pi theorem

Explain methods of dimensional analysis and describe dimensionless numbers.

The discharge over a spillway provided on the dam depends on velocity of flow
V', depth of the throat 'I', water head on spillway and acceleration due to gravity
'g'. Use Buckingham's pi theorem and derive the relationship between the
variables.

Explain pipes in series, pipes in parallel and equivalent pipe with neat sketches.

A syphon of diameter 200mm connects 2 reservoirs having a difference in
elevation of 20m. The length of the syphon is 500m and the summit is 2m above
the water level in the upper reservoir. The length of the pipe from upper
reservoir to the summit is 150m. Find discharge through the syphon and also

pressure at the summit. Neglect minor losses and co-efficient of friction is 0,003,

(10)

(10)

(10

10)

(10

(10)

10)
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PART C

Explain buoyancy, center of buoyancy, metacenter and metacentric height. A (10)
wooden block of specific gravity 0.8 floats in water. If size of block is 1.8m x
0.7m x 0.35m, find its metacentric height.

A 7.2m height and 15m long spillway discharges 94cumec discharge under a (10)
head of 2m. If 1:9 scale model of this spillway is to be constructed, determine

model dimensions i.e. head over spillway model and the model discharge if

model experiences a force of 7500N, find force on prototype.

A 45° reducing bend is connected in a pipe line, the diameters at the inlet & (10)
outlet of the bend being 550mm and 300mm respectively. Find force exerted by
water on the bend if intensity of pressure at inlet of bend is 8.5 N/sqcm and rate

of flow of water is 600 lit/sec.

A tapered pipe Sm in length is inclined to horizontal by 150 and carries water ~ (10)
through 10cm diameter and discharged out through 25¢m diametex- The inlet

velocity of water is 1m/sec. Find out the pressure difference: bretwoees the inlet

and exit in bar and N/sgm.
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Engineering Geology
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Instructions:1) Answer any FIVE questions; At least TWO from PART-A, TWO from
PART-B and ONE from PART-C
2) Make suitable assumptions wherever required
3) Supplement your answer with neat sketches wherever required

Part-A

1. A. Give an account on any one national organisation involved in the area of Geology. 5
B. Define/ explain the terms (a) Rock (b) Mineral (c) Felsic minerals (d) Mineralogy 5
(e) Mafic minerals

C. Mention the types of Metamorphism & Metasomatism. 6
D. Write short notes on structures of metamorphic rocks. 4
2. A. Explain the formation of Igneous rocks. Explain the various types of structures. 10
Mention the textures of Igneous rocks.
B. Explain the types of sedimentary rocks. 6
C. Give the types of structures in sedimentary rock. 4
3. A. Define weathering of rocks. Explain the types of weathering. 6
B. What are the agents of wind erosion? Discuss the deposits of wind erosion. 6
C. Explain the various marine deposits formed due to erosion, 8
Part-B
4. A. Explain the terms: Structural Geology, Dyke and Syncline. 6
B. What do you understand by Unconformities? Explain the types. 6
C. Explain the nomenclature of a fold. Mention the types of folds. 8
5. A. What are the associated features of a Fault? Explain the types. 8
B. What do you understand by Joints? Explain the types of Joints. 7
C. Explain the features/ process of ascertaining Rock Quality Designation. 5
6.  A. Describe the methods of Slope control & stabilization techniques. 8
B. What are the various factors affecting the slope failure? 5
C. Explain the various types of slope/ land failures. 7

1
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Part-C

What are the methods of erosion in rivers? Mention the various features.
Give an account of geological work of glaciers.
Write short notes on the various deposits of glacier erosion.

ocow»

A. Explain the magnitude and intensity of earth quake.

B. What are earth quakes? What are the causes and effects?

C. What are the various factors considered in selection of dam site?
D. Explain treatment of discontinuities during construction of dam.

6D576F744238FF5D 143156C96D4007C5

Discuss the formation of caves and supports due to ground water erosion.
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EXAMINATION DECEMBER 2023
Building Materials and Construction
[Time: 3:00 Hours] [Max. Marks: 100 ]

Ql

Q3

Q4

Instructions: 1. Answer any TWO QUESTIONS from PART A and any TWO

a)

b)

a)

b)

b)

a)

b)

QUESTIONS from PART B and any ONE QUESTION from PART
C

2. Draw neat sketches in support of your answer, wherever possible.
3. Make suitable assumptions if essential and state them clearly
PART A

Good quality stones need to be extracted from the quarry site. (10)
Explain the method of quarrying of stones with blasting technique.

List down the different types of special concrete and elaborate on the concrete (10)
which has density less than 2500kg/m?

Differentiate between the following: (10)
i) Paints and Varnishes
i) Rubber and Asbestos

Write a short note on ceramics and refractories. (10)

List down the different types of structural steel incorporated for the construction (10)
of industrial buildings. Describe any two types of structural steel.

Write a short note on plumbing fixtures and fittings. (10)

PART B

Design a suitable staircase for a public building having the inner dimensions of (14)
the staircase as 2.0m x 5.0m. The vertical distance between floors is 3.2m. Draw
the layout of designed staircase.

Draw a typical layout of a quarter turn and a straight staircase. (06)




Q5

Q6

Q7

Q8

b)

a)

b)

a)

b)
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With a neat diagram explain the process of formwork carried out for slabs and ~ (10)
beams.

Differentiate between a load bearing and a framed structure. (10)

Explain the procedure of laying big six AC sheets with a neat diagram. (12)

List down different types of roofing materials and elaborate on any one type of  (08)
pitched roof.

PART C
Define the following with a neat diagram (Any four): (10)
i.  Throating
ii. Corbel

iii.  King Closer
iv.  Queen Closer
v.  Brick Bat

List down the industrial wastes used in building construction and explain anyone (10)
of them.

Draw a typical layout of a four paneled door and define the following terms by  (10)
marking them (Any four):

i.  Style
ii. Top Rail
iii. Head
iv.  Lock Rail
v.  Holdfast

Write a short note of thermal insulation and sound insulation. (10)

17626138BE85A739647A3AS67ABIFT6]
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S.E. (Civil) Semester-I1I (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Engineering Geology

[Time: Three Hours]

SE9303

[Max. Marks: 100]

Instructions: 1) Answer any FIVE questions: At least TWO from PART-A. TWO from PART-B and
ONE from PART-C
2) Make suitable assumptions wherever required
3) Supplement your answer with neat sketches wherever required
Part-A
Q1 A. Give the objectives of any one national organisation involved in the area of Geology? 5
B. Diffcrentiate between a rock, mineral and an ore with cxamples? 5
C. Explain the various types of structures of Metamorphic rocks? 6
D. What is Metasomatism? Enumerate the types? 4
Q2 A. With neat sketches explain the various types of structures and also textures of Igneous rocks? 10
B. Classify the types of sedimentary rocks and write a brief note on each? 6
C. What are the geological characteristics & engineering applications of Granite? 4
Q3 A. Explain the various processes of chemical weathering 6
B. Write short notes on (i) Dunes (i1) Loess 6
€. What are the various methods of stream erosion? Explain the types/ modes of alluvial deposits formed 8
by streans during their coarse of travel?
Part-B
Q4 A. Explain the terms: Strike, Syncline, Core logging and Tectonics? 8
B. What are Unconformities? Explain the types? 5
C. Discuss the terms associated with a fold? What are the types of folds? 7
Q5 A. With neat sketches explain the types of faults? 8
B. How are the Joints formed? Give a brief note on types of Joints? 7
C. How is Rock Quality Designation determined? 5
Q6 A. What are the Various methods of Slope control & stabilization techniques? 8
B. Give the various factors responsible for slope failure? 4
C. With neat sketches, explain the various types of slope/ land failures? g
Part-C
Q7 A. What are Coral reefs? Explain the types with neat sketches? 6
B. Give an account of geological work of glaciers 4
C. Mention the various features of glacier erosion 4
D. Explain the terms: Drift, Aquifers, Stalagmites and Stalactites. 6

SOSA2G] TRODOOSEDRE 161 AGGLr 12 11
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Q8 A. What do you understand by the magnitude and intensity of earth quake?
B. How does the study of seismic waves help/ contribute to understand the internal structure of earth?

C. What are the various factors considered in sclection of dam site?
D. Discuss the various types of dams?

SOESA261780DOOSFDRE163A998C452D0

6

6




Paper / Subject Code: SE9303 / Engineering Geology

Total No. of Printed Pages: 02

S.E - (Civil) (Sem-III) (Revised Course 2019-2020)

EXAMINATION JULY 2023
Enginecring Geology

[Time: 03:00 Hours]

SE9303

[Max. Marks: 100]

Instructions:1) Answer FIVE questions; Two from part A. Two from Part B and One

from Part C

2) Draw neat sketches wherever required and necessary

3) Figures to the right indicate full marks assigned to the question

PART A

Ql a) Write at least two departments and their scope of work that are dealing with the 10

' subject of geology in the India

b) What are minerals? Write a note on the difference between minerals and rocks. 10

Also elaborate on four physical properties of minerals

Q2 a) What are the mode of formation and classification of sedimentary rock? Also 10

state an example of each type

b) What is the mode of formation and classification of igneous rock? Also statean 10

example of each type

Q3 a) Elaborate on coastal landforms and Desert landforms formed due to wind and 10

water.

b) With a neat sketch write a note on lowering of ground water table and cone of 10

exhaustion of water table.

’ PART B

Q4 a) What are folds and faults in Geology? Write the classification of folds based on 10

the mode of occurrence in nature

b) What are types of unconformities? Write the Concept of Rock Deformation & 10

Tectonics.

Qs a) What are landslides ?Explain types, effects of landslides and ways to stabilize 10

them

b) How are the length and the numbers of a core are important from the engineering 10
o

point of view

AFRSF,74D('49?‘)FX4AF5AD90FA4FD7l F5
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Q7

Q8
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What are earthquakes? What are the causes and effects of earthquakes?
How do you distinguish the fractures due to jointing and the fractures due to the

mechanical disturbance in core samples
PART C
Bring out the clear difference between denudation, weathering and erosion

What is Moh's scale of hardness? How do you determine the hardness of an

unknown mineral?

What is a geological time scale? Comment on its importance in stratigraphy

Describe the principles of stratigraphy

10
10

10
10

10
10
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EXAMINATION JULY 2023
Computer Aided Building Planning Design

[Time: 4 Hours] [Max. Marks:100]

Instructions: 1) Answer part A is compulsory
2) Answer any 2 questions from part B
3) Part C answer any three
4) Figures to the right indicate full marks allocated to that question
5) Give complete dimensions only
6) Assumc data if necessary

)
PART - A

——— Q1 Plan a bungalow for doctor on a plot having arca of 350 sq mt. The living room has a

double height. The coverage is 40 %, FAR is 100. The longer side of the plot is parallel
to road of width 8m. Draw the following

a) Plan
b) Elevation

c) Section passing through staircasc and living room

d) Site plan showing all details

PART - B

Q2 Propose a line plan for an Engineering college having two streams civil and mechanical
and fulfills all requirements as per min requirements.

OR
' Q3 Propose a line plan for a school having std 1 to 10. Draw a suitable plan showing all
details

Q4 Draw the perspective view of the bungalow for doctor, mentioned in Ql

Q5 Explain two point perspective drawing.

20
10
15
10

15

15

15

15
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PART -C
Q6 Write notes on any of the following (ANY 3)
1) Principles of planning 5
2) Human factors in the design of residential buildings 5
3) Barrier free environment 5
4) Regional plan 5
5) Planning of modular kitchen 5
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. Instructions: I. Answer any TWO QUESTIONS from PART A and any TWO
QUESTIONS from PART B and any ONE QUESTION from PART C
2 .Draw neat sketches in support of your answer, wherever possible.
3. Make suitable assumptions if essential and state them clearly

— PART A

Q.1. Write short note on (5x4=20)
a) M-Sand
b)  lift and ramps
¢) adhesives
d)  Plumbing fixtures and fittings

Q.2 Write the properties and uses of following (5x4=20)
a) Geotextiles
b)  bitumen
c) Bricks
d)  Industrial waste

Q.3 State the uses and properties of the following construction materials (5x4=20)
a) Cement
b) lime
c) Steel

d)  Watcr Proofing Matcrials

. PART B

Q4 a)  Explain three types of partition wall method. (10)
A frame structure at ground floor needs to be partitioned to different units. Kindly
suggest any thre. techniques and state the fastest method of completion.

b)  Explain the sequence of construction of a residential building. (10)

Q.5 a) A floor to floor height of building is 3.25 metres. Restrict the riser to | 5cms and tread 10
to 27cms. Design the dog legged staircase with neat sketches.

b)  For a library building of (15x15) m, suggest the door and window openings taking into  (10)
account the ventilation and lighting desired.



Q.6

Q.7

Q.8

b)

a)

b)
a)

b)
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A RCC structure needs to be executed. Explain the rectangular column formwork
required and its components. Also explain the deshuttering process. Draw neat sketch
of formwork.

Explain the roofing matcrial which is corrosion free that is uscd as roof covering to
protect from weather and climate effects.

PART C
Explain the process of 3D printing technique adopted in building construction.

Write short note on Thermal Insulation in buildings.

Explain the application process of single coat cement plaster.

Draw neat sketch of King Post truss and explain detailed specification of this truss.

(10)

(10)

(10)

(10)
(10)

(10)
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Instructions: 1. Answer ANY TWO questions from PART A, ANY TWQ
questions from PART B and any one question from PART C.
2. Assume additional data if required and state it clearly.
PART A
Q1 a)  Explain the terms intensity of pressure and pressure head. Convert a pressure of 05

1.5 bar to i) meters of water ii) cm of mercury (sp.gr. 13.6). The pressure of a
liquid is increased from 500Pa to 1300Pa producing a decrease in volume of
0.16 percent. Find the bulk modulus of elasticity of the liquid.

b)  State various properties of fluids. The right limb of a U-tube manometer 10
containing mercury is open to atmosphere while the left limb is connected to a
pipe through which flows a fluid of specific gravity 0.85. The center of pipe lies
I5cm below the level of mercury in the right limb. If the difference of mercury
level in the two limbs is 25cm, find pressure of fluid of the pipe.

¢)  Write equations for velocity potential and stream function. The stream function 05
for a 2D flow is given by W = 2xy, find velocity at point P(2,3), Find the
velocity potential function .

Q2 a) How to find pressure exerted by liquid on plane horizontal, vertical, inclined and 07
curved surface?

b)  Draw diagram to represent absolute pressure, atmospheric pressure and gauge 03
pressure.
¢) A triangular plate with base 2m and height 4m is immersed in water and the 10

plane of the plate makes an angle 30 degree with the free surface of water. The
base is parallel to water surface and 2m below the free water surface. Find the
total pressure acting on the plate and the center of pressure from free surface of
water.

Q3 a) Explaillx Newton's law of viscosity. Explain stability of floating and suLmerged 10
bodies.




Q4

Qo

b)

a)

b)

a)

b)
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A plane surface is circular with a diameter of 2m. Calculate the magnitude of the
force on one side and the depth of center of pressure it a) The plane is vertical

and its top edge intersects with the water surface b) The plane is vertical and its
top edge is 0.5m below the water surface.

PART B
State differences between pipes in series and parallel. In a pipe of diameter
350mm and length 75m water is flowing at a velocity of 2.8m/s. Find head lost

due to friction using i) Darcy- Weisbach formula ii) Chezy's formula for which
C-55. Assume kinematic viscosity of water as 0.012 stoke.

A syphon of 16cm in diameter is used to connect the reservoirs where the
difference in heights of water in two reservoirs is 20m. The summit of the
syphon is 3m above the free surface of water in the supply reservoir. The total
length of the syphon is 400m and length from the supply reservoir up to summit
is 100m. Find out the flow rate through the syphon and the pressure at summit.
Take f=0.008 for syphon.

Explain dimensionless numbers and model laws.

Briefly explain various methods of dimensional analysis. Find an expression for
the drag force on smooth sphere of diameter 'D’, moving with uniform velocity
"V'in a fluid of density 'p' and dynamic viscosity "W’

Three pipes of diameters 200mm, 100mm and 300mm and lengths 350m, 255m
and 315m respectively are connected in series. The difference in water surface
levels in two tanks is 15m. Find rate of flow of water if co-efficient of friction
are 0.007, 0.008 and 0.006 respectively considering 1) minor losses i1) neglecting
minor losses. )

The diameter of a horizontal pipe which is 350mm is suddenly enlarged to
700mm. The rate of flow of water through this pipe is 0.35 cum/sec. If the
intensity of pressure in the smaller pipe is 150 kN/sqm, find 1) loss of head due
to sudden cnlargement ii) intensity of pressure in the larger pipe iii) pow

cr lost
due to enlargement.

(3]
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10

10

10

10

10
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Pipe Length(m) Dia(m)
1 1000 0.65
2 1000 0.75




Q7 a)
b)
Q8 a)
b)
c)
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PART C
A 45° reducing bend is connected in a pipe line, the diameters at the inlet & 10
outlet of the bend being 550mm and 300mm respectively. Find force exerted by
water on the bend if intensity of pressure at inlet of bend is 8.5 N/sqcm and rate
of flow of water is 600 lit/sec.

The main pipe divides into two parallel pipes which again forms one pipe. 10
Details are shown below.
Pipe Length(m) Dia(m)
1 1000 0.65
2 1000 0.75

Coefficient of friction for each parallel pipe is 0.006. If total rate of flow in main
pipe is 4 cunvsec, find rate of flow in each parallel pipe.

Explain Bernoulli's equation. 04

Differentiate between distorted and undistorted models. Elaborate scale effectin 06
models and types of models.

A ship 400m long moves in sea water, whose density is 1030 kg/cum. A 1:100 10
model of this ship is to be tested in a wind tunnel. The velocity of air in the wind
tunnel around the model is 20m/s and the resistance of the model is SON.

Determine the velocity of ship in sea-water and resistance of ship in sea water.

Take density of air as 1.24kg/cum, kinematic viscosity of sea water and air as

0.012 stokes and 0.018 stokes.
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SE9304
Total No. of Printed Pages: 2
S.E - (Civil) (Sem-II1) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Building Materials and Construction
{Time: 3 Hours] [Max. Marks: 100}

Instructions: 1. Answer any TWO QUESTIONS from PART A and any TWO
QUESTIONS from PART B and any ONE QUESTION from PART C
2 .Draw neat sketches in support of your answer, wherever possible.
3. Make suitable assumptions if essential and state them clearly

-— PART A

‘ Q.1. Write short notc on (5x4=20)
a) M-Sand
b) lift and ramps
c) adhesives
d)  Plumbing fixtures and fittings

Q.2 Write the properties and uses of following (5x4=20)
a)  Geotextiles
b)  bitumen
¢) Bricks
d)  Industrial waste

Q.3 State the uses and properties of the following construction materials (5x4=20)
a) Cement
b) lime
c) Steel

d)  Watcr Proofing Materials
P PART B

Q4 a)  Explain three types of partition wall method. (10)
A frame structure at ground floor needs to be partitioned to different units. Kindly
suggest any three techniques and state the fastest method of completion.

b)  Explain the sequence of construction of a residential building. (10)

Q.5 a) A floorto floor height of building is 3.25 metres. Restrict the riser to | Scms and tread 10)
to 27cms. Design the dog legged staircase with neat sketches.

b) For a library building of (15x15) m, suggest the door and window openings taking into  (10)
account the ventilation and lighting desired.



Q.6

Q.7

Q.8

b)

a)

b)
a)

b)
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A RCC structure needs to be executed. Explain the rectangular column formwork
required and its components. Also explain the deshuttering process. Draw neat sketch
of formwork.

Explain the roofing matcrial which is corrosion free that is used as roof covering to
protect from weather and climate effects.

PART C
Explain the process of 3D printing technique adoptced in building construction.

Worite short note on Thermal Insulation in buildings.

Explain the application process of single coat ccment plaster.

Draw neat sketch of King Post truss and explain detailed specification of this truss.

[§9]

(10$)

(10$)

(10)

(10)
(10)

(10)
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SE9302
S.E - (Civil) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JUNE 2023
Fluid mechanics
[Max. Marks:100]

Instructions: 1. Auswer ANY TWO questions from PART A, ANY TWO

b)

¢)

a)

b)

c)

a)

questions from PART B and any one question from PART C.
2. Assume additional data if required and state it clearly.
PART A
Explain the terms intensity of pressure and pressure head. Convert a pressure of 05
1.5 bar to i) meters of water ii) cm of mercury (sp.gr. 13.6). The pressure of a
liquid is increased from 500Pa to 1300Pa producing a decrease in volume of
0.16 percent. Find the bulk modulus of elasticity of the liquid.

State various properties of fluids. The right limb of a U-tube manometer 10
containing mercury is open to atmosphere while the left limb is connected to a

pipe through which flows a fluid of specific gravity 0.85. The center of pipe lies
15cm below the level of mercury in the right limb. If the difference of mercury

level in the two limbs is 25cm, find pressure of fluid of the pipe.

Write equations for velocity potential and stream function. The stream function 05
for a 2D flow is given by W = 2xy, find velocity at point P(2,3), Find the
velocity potential function ®.

How to find pressure exerted by liquid on plane horizontal, vertical, inclined and 07
curved surface?

Draw diagram to represent absolute pressure, atmospheric pressure and gauge 03
pressure.
A triangular plate with base 2m and height 4m is immersed in water and the 10

plane of the plate makes an angle 30 degree with the free surface of water. The
base is parallel to water surface and 2m below the free water surface. Find the

total pressure acting on the plate and the center of pressure from free surface of
water.

Explair:ﬁ Newton's law of viscosity. Explain stability of ﬂoating

. and sul)merged 10
bodies.
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Q4

Q5

Q6

b)

a)

b)

b)

a)

b)
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A plane surface is circular with a diameter of 2m. Calculate the magnitude of the 10
a ) . .

f I::e on one side and the depth of center of pressure if a) The plane is vertical

or

and its top edge intersects with the water surface b) The plane is vertical and its
top edge is 0.5m below the water surface.

PART B . . m
State differences between pipes in series and para“?\. Ina plpe/ oi;: Fh?:te; .
350mm and length 75m water is flowing at a velof:.ny of 2.§Sm s. Find hea ?s
due to friction using i) Darcy- Weisbach formula ii) Chezy's formula for which
C-55. Assume kinematic viscosity of water as 0.012 stoke.

A syphon of 16cm in diameter is used to conjne(?t the reservoirs wbere‘the
difference in heights of water in two reservmr-s 1s 20m. The summx.t of the
syphon is 3m above the free surface of water in the supply reserv‘mr. The total .
length of the syphon is 400m and length from the supply reservoir up to summit

is 100m. Find out the flow rate through the syphon and the pressure at summit.
Take f=0.008 for syphon.

10

Explain dimensionless numbers and model laws, 10
Briefly explain various methods of dimensional analysis. Find
the drag force on smooth sphere of diameter 'D’, moy
'V'in a fluid of density 'p’ and dynamic viscosity "',

an expression for 10
ing with uniform velocity

Three pipes of diameters 200mm, 100mm and 300mm and le
and 315m respectively are connected in series. The difference in water surface
levels in two tanks is 15m. Find rate of flow of water if co-efficient of friction
are 0.007, 0.008 and 0.006 respectively considering i) minor losses ii) neglecting
minor losses.

ngths 350m, 255m 10

The diameter of a horizontal pipe which is 350mm is s
700mm. The rate of flow of water through this pipe is
intensity of pressure in the smaller pipe is 150 kN/sq

m, find i) loss of head dye
to sudden enlargement ii) intensity of pressure in the larger Pipe iii) power Jogt
due to enlargement.

uddenly enlarged to
0.35 cum/sec. If the

i~
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Q7

Q8

b)

c)
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PART C
A 45° reducing bend is connected in a pipe line, the diameters at the inlet & 10
outlet of the bend being 550mm and 300mm respectively. Find force exerted by
water on the bend if intensity of pressure at inlet of bend is 8.5 N/sqcm and rate
of flow of water is 600 lit/sec.

The main pipe divides into two parallel pipes which again forms one pipe. 10
Details are shown below.
Pipe Length(m) Dia(m)
1 1000 0.65
2 1000 0.75

Coefficient of friction for each parallel pipe 1s 0.006. If total rate of flow in main
pipe is 4 cuny/sec, find rate of flow in each parallel pipe.

Explain Bernoulli's equation. 04

Differentiate between distorted and undistorted models. Elaborate scale effect in 06
models and types of models.

A ship 400m long moves in sea water, whose density is 1030 kg/cum. A 1:100 10
model of this ship is to be tested in a wind tunnel. The velocity of air in the wind
runnel around the model is 20m/s and the resistance of the model is SON.

Determine the velocity of ship in sea-water and resistance of ship in sea water.

Take density of air as | 24kg/cum, kinematic viscosity of sea water and air as

0.012 stokes and 0.018 stokes.

(%)
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SE9302
Total No. of Printed Pages: 3
S.E. (Civil) Semester-III (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Fluid Mechanics
[Time: Three Hours] [Max. Marks:100]
Instructions: 1. Answer any TWO questions each from PART A and PART B. and any ONE question
from PART C.
2. Draw neat sketches wherever necessary.
3. Assume suitable additional data if required.
PART-A
Ql a. Explain briefly the following terms: 5
1. Weight density 2. Surface tension 3. Compressibility 4. Vapour Pressure.
. b. What are Newtonian and Thixotropic fluids. A liquid has a specific gravity of 1.9 and kinematic 5
viscosity of 6 stokes. What is its dynamic viscosity?
c¢. The Capillary rise in the glass tube is not to exceed 0.2 mm of water. Determine its minimum 5
size. given that surface tension of water in contact with air = 0.0725 N/m
d. The inlet to pump is 10.5 m above the bottom of sump from which it draws water through a 5
suction pipe. If the pressure at the pump inlet is not to fall below 28kPa (absolute). work out the
minimum depth of water in the tank.
Q2 a. What are the advantages and limitations of Manometers. How are high pressures of liquid 5

measured? Explain

b. A circular opening 2.5m diameter in a vertical side of a tank is closed by a disc of 2.5m diameter 5
which can rotate about a horizontal diameter. Determine the force on the disc. Also calculate the
depth of centre of pressure.

¢. What is the significance of a metacentric height. Explain the equilibrium of floating bodies. 5
‘- d. Classify fluid flows. Distinguish between a compressible and incompressible flow 5
Q3 a.  Explain the difterent types of flow lines for a fluid flow in motion. 5
b. The velocity components in a fluid flow are given by u=2xy: v=a’+x2y2 Is the flow possible? If 5§
s0. obtain the expression for the stream function.
¢. A pontoon measuring (LxBxH) as (10x7.5x2.5m) weighing 800kN floats in sea water. On its 10

deck it carries a boiler Sm in diameter and weighing 500kN. The centre of gravity of each unit
coincides with the geometrical centre of the arrangement and lies in the same vertical line

. N . . R d .
Calculate the metacentric height. Sp gr of sea water is 1.025.
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State and Explain Bernoullis theorem. Why is the length of the converging cone of the
venturimeter less than the diverging cone?

A horizontal venturimeter with inlet and throat diameters 160mm and 60 mm respectively is used

to measure the flow of oil (s.2=0.8)If the discharge of oil is 0.05m%/s, Find the deflection of the

manomelter.

Explain the application of the impulse momentum principle. 360 liv's of water flows through a
pipe which is bent by 120°. The inlet diameter is 360mm and the outlet diameter is 240mm. The
pressure at the entrance is 2.8 bar. The friction loss in the pipe bend is 10% of the kinetic energy

at the exit of the bend. Find

the force acting on the bend.

What is the cause of water hammer phenomenon in pipes? A pipeline 1650m long and
comprising of pipes 450mm ¢ for 900m, 375mm ¢ for 450m and 300mm ¢ for 300m is to be

replaced by a pipe ol unifor

m diameter. Find the diameter of the new pipe.

An ideal fluid fTows (laminar flow) through a pipe of non-uniform diameter. The maximum and
minimum diameters of the pipes are 6.4 ¢cm and 4.8 cm. respectively. What is the ratio of the
minimum and maximum velocity of the fluid in this pipe?

Distinguish between 1. Pipes in Series and Pipes in Parallel
2. Hydraulic gradient line and Total Energy line

For a pipe of diameter 1> carry mg water. derive the condition {or maximum power transmission

through the pipe

Explain Reynolds number and Froudes Number Explain any two flow situations where each of

these are used.

15hit/s of 0il (5.2 0

.85) is pumped through two pipes in parallel - 10cm and Scm in diameter, both

pipes being 1km long and kinematic viscosity 8cm?*/s. Calculate the flow through each pipe.

What is a laminar sub layer? Distinguish between hydrodynamically smooth and rough

boundaries.

Temperature rise decreases viscosity in liquids but increases in gases, why? Calculate the specific

weight and specific gravity

PART-C

of 1 litre of liquid which weighs 7 N.

A rectangular plane surface 3m wide and 4m deep lies in oil, such that its plane makes an angle
of 30° with the free surface of oil. Determine the total pressure force and position of centre of

pressure when the upper ed

A rectangular notch has a discharge of 0.24m*/s when head of w

+ =% 3 - » 1 T iz
the noteh. If the same disct

I

14

ge is 2Zm below the free surface (Sp.gr 0.8).

o flows through a triangular noteh angle of noich
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SRAOR TFA( BoA \{lﬁ-")[‘:]_)tl;I;nl\lnln

Assume (d =

tn

N

5

ater 18 750mm. Find the length of S
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0.62 for both.

d. How can cavitation be avoided in a syphon. Draw HGL for a siphon.
Q8 Write short notes on: 1. Hardy Cross method for pipe network
2. Buckingham -II method

3. Reynold Experiment
4, Turbulent flow through Rough Pipes
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S.E. - (Civil) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Computer Aided Building Planning And Design
[Time: 4 Hours] [Max. Marks: 100]
Instructions: 1. Part A Question No 1 is Compulsory.
2. Answer ANY TWO questions from Part B
3. Part C answer ANY THREE
4. Figure to the right indicates full marks allotted to that question.
5. Give complete dimension clearly.
6. Assume any relevant data if required and state clearly.
Part— A 1 x 55=55
Answer the following question:
QI Itis proposed to construct a High School Building in a Village with 9 class rooms
for divisions from Std. V* to X" in a plot having area 6300 m?, with coverage
60% and FAR 0.8. Draw the following. state suitable assumptions and show all
required details.
a) Plan (with all other requirements for School)....25
b) Section passing through Staircase and toilet......15
€) Elevation.......cocoiveiiiiiiie e 15
Part - B 2x15=30

Answer the following questions

Q2 Draw a line plan and show all the necessary requirements for a Primary Health
Centre Building. Make suitable assumptions.

OR

Q3 Propose line plan of a residential bungalow for a practicing lawyer i a city with
suitable scale showing ail details.

R ar
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Q4 Draw Perspeclive view on any one building in G No:1 OR Q. N:2/2 above.
OR
Q5 With a neat sketch explain the procedure of two-point Perspective drawing.
Pari - C . 3x5=15

Answer any THREE question from the following:

Q6 a. Write a note on Zoning
b. Write a note on use of Auto CAD in building planning.
¢. Explain the concept of Grouping and Circulation in planning a building.
- /. d. Define Coverage and FAR

¢. Explain the Human factor in the design of Building.

(&)
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EXAMINATION JANUARY 2023
Mechanics of Solids
[Time:3 Hours] [Max. Marks:100]

Instructions: 1) Answer any TWO questions from PART A. any TWO questions from

PART B and ONE question from PART C.

2) Figures to the right indicate full marks assigned to the question.

3) Make suitable assumptions wherever necessary.
Part-A
Ql A) A reinforced concrete column 600 mm diameter has 6 steel rods of 25 mm 10
embedded in it and carries a load of 800 kN. Find the stresses in steel and

concrete. Take E = 200 GPa for steel and for concrete, E = 25 GPa. Also find the
extension of column due to the load.

B) During tensile test a bar Im long. 16 mm in diameter is subjected to axial load of 10
150 kN in direction of length. The measured extension on gauge fength of 80 mm
was 25 mm and change in diameter was found to be 6 mm. Calculate poisson
ratio ft and value of young's modulus. shear and bulk modulus.

o
0
z

A point in an elastic material is subjected to stresses as shown in the Figure 06
(hbelow. Determine: i) Principle stresses ii) Location of principle plane iii)

Maximum shear stress iv) Plane of maximum shear stress. Refer Fig(1)

L B
i

i

( A

B) A tension member is formed by connecting two wooden pieces each of 100 X 200 04
mm at their ends at an angle of 60° as shown in Figure(2) below. The member is
subjected to a pull P. If the permissible normal and shear stresses are 5 N/mm?
and 2 N/mm?. determine the safe value of load P. Refer Fig(2)
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C) Atapointin a bracket, the stresses on two mutually perpendicular planes are 120 10
N/mm?® and 60 N/mm? with both tensile. The shear stress across these plancs is 20
N/mm?. Find analytically as well as using Mohr's circle: 1) Normal stress ii) Shear
or tangential stress iii) Resultant stress on a plane making an angle of 50° with
plane of 120 N/mm” stress.

Q3 A) A single overhang beam. the span between the supports is 5m and the overhang 12
beyond the right support is 2m. A concentrated load of SOkN is acting on the free
end of the overhang. There is an anticlockwise moment of 200kN-m at midspan
of two supports. Draw the shear force and bending moment diagrams and find the

position and magnitude of maximum bending moment an locate point of contra
flexure if any.

B) A T section having overall depth 150mm. flange 100mm. thickness of f1
web is 30mm. the longitudinal section is a cantilever beam of 2m span w
point load 20kN at its free end. Determine the tensile
the beam developed.

ange and
ith a
and compressive stress in

08

Part -B

Determine forces in all members of the plane truss shown

Q4 A and tabulate the results: 15
Refer Fig (3)

pa

B) A hammer having a mass of 14 kg falls Im on 100 mm iron cube block before
coming to rest. Find the distance the block will he ¢
stress induced in it. Also. determine the velocity wi
strike the block. Take E =2 x 10° N/mm2,

05
ompressed and instantaneous

th which the hammer will

Q5 A) Using Macaulay's method determine for the beam shown in Figure(4) below: i)
Deflection at B and C ii) Slope at A ii) Maximum deflection.
Take EI = 5000 KN-m?. Refer Fig(4)
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B) Using moment area method determine maximum slope and deflection for beam 08
shown in Figure(5) below. Also determine slope and deflection at midpoint. Take
EI = 5000 KN-m? Refer (5)
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Q6 A) A thin cylindrical shetl has diameter 1 m sealed at both ends by steel flange 08

plates. Shell thickness is 10 mm with fluid flow at pressure of 1.5 N/mm?.°
Determine the longitudinal and circumferential stresses in the shell. Also
determine the change in length. diameter and volume if length of shell is 500 mm.
Take E = 2 x 10° N/mm?

B) A hollow circular section 3.0 m long column is fixed at both the ends. The 12
external diameter is 230 mm and thickness is 20 mm. Calculate the safe load this
column can carry using

1. Eulers formula
2. Rankines formula

Also [ind the length of column for which both formulae give the same load.
Assume: Youngs modulus, E = 200 GPa, Rankines constant,« = 1/1500
Crushing stress. ¢ = 500 N/mm?, Factor of safety = 3.0

Part -C

Q7 A) A beam of I-section 400mmx200mm has a web and flange thickness 20mm. 10
calculate the maximum intensity of shear stress across the section and sketch the
shear stress distribution across the section of the section of the beam if it carries a
shearing force of 300kN at a section.

B) A thick metallic cylindrical shell of 180 mm internal diameter is required to 10

withstand an internal pressure of 10 N/mm?. Find the necessary thickness of shell
if permissible hoop stress in section is 20 N/mm?.
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Ay A stecl rod screwed at both the ends passes through copper tube as shown in 10
Figure(6). The tube has 30 mm external di

B)

C)

ameter and 20 mm internal diameter.

assembly is heated 1o 150° C from initial
ol stress in ro

The diameter of steel rod is 20 mm. The
temperature of 50” C. Find the intensity
change.

Coefficient of expansion for steel = 2 1O per ¢
Coefticient of expansion for copper = 18 x 10 per ¢
Youngs modulus for steel = 2 x 10° N/mm?*
Youngs modulus for copper =1 x 10° N/mim?

ad due to temperature

In a closely coiled helical spring the

diameter of the
diameter of spring wire, The

shear stress s limite
deflection under a load of 300 N

N/mm?”. Determine the number o

Spring is 10 times the 03

d 1o 350 N/mm-,
18 100 mm, The v

f turng

The maximum
alue ol shear modulus is 9x 10
and energy stored in the spring.

For the bar shown in Figure determine (he total ¢

longation. Area iy 1000 mm?>
and E = 100 GPa. Refer (7)
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