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Total No. of Printed Pages:2

[Duration : Three Hours]

T.E. (Civil) Semester-VI (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Design Of Reinforced Concrete Structures

TE1201

[Total Marks : 100]

Instructions: 1. Figures to the right indicate full marks allotted to the question
~ 2. Answer any TWO questions from Part - A & B and ONE question

Q.1

Q2

Q.3

Q4

Q.5

from Part-C
Use of IS-456 is permitted in the examination hall
Assume suitable data if required and state them clearly

W

PART A

a) With a neat labeled diagram show the reinforcement details of a staircase when the
stair slab span longitudinally.

b) Design a suitable staircase for an Institutional building specifically used for a
primary school. Assume the following data:
Room dimensions: 12. M x 7.5 M, Floor to floor height: 3.8M

Assume M25 concrete and Fe500D steel. Draw a neat sketch showing reinforcement
detailing

a) Limit state method of design approach is more rational as compared to any other
method. Substantiate your answer

b) What are T beams? How they act differently from that of rectangular beams? What
are the code restrictions for selection of flange width of a T beam?

c) A RC beam 300mm x 500mm need to resist a load of 10KN/m over a span of 5 m

inclusive of all loads. Check whether the beam cross section is sufficient with respect
to flexure only.

Design a reinforced concrete slab for a room measuring 4m X 3.5m simply supported on all

four sides and the corners are free to lift. Design the slab as per IS 456-2000 procedure.
Assume M25 concrete and Fe 500 D steel. The slab is required for a godown.

PART B

Design an isolated footing for an axial working load of 800kN and moment of 50kNm acting
close to the centroid of the column. Assume column size as 300mm x 300mm. SBC of soil
is 280kN/m?. Show the reinforcement details for the footing. ‘

Design the stem of a cantilever retaining wall to retain an earth filling of 3.2m from the

ground level. The backfilled soil has a unit weight of 16kN/m?3 3 is 30°
. nd an angle of repose is 30°.
Assume Fhe SBC of soil as 120kN/m? and coefficient of friction be%ween tlllje soil and
concrete is 0.45. Use M25 concrete and Fe500D steel.
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Paper / sunject Code: 'TE1201 / Design of Reinforeed Concerete Siructures

TE1201

Q.6 a) How are water tanks classified? List the general design requirements of water tanks (10 Marks)
as per IS3370 when the tank is on ground whose L/B ratio is less than 2.

b) Show a typical sketch of reinforcement details of base slab of a Circular water tank (10 Marks)
resting on firm ground.

PART C

Q.7 Design a short column subjected to biaxial bending. Use M25 concrete and FeS00D steel. (20 Marks)
Determine the reinforcement for the following data:
Column size: 300mm x 450mm
Mux = 120kNm, Myy = 80kNm, P, = 1000kN. Sketch the reinforcement details also

Q8 a) Draw the reinforcement details of a typical One-way continuous slab having equal (10 Marks)
spans
b) Why normally slabs are not designed for shear? With a neat sketch show the details (10 Marks)
of side-face reinforcement in a beam with codal provisions
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Total No. of Printed Pages: 4
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Bridge Engineering
[Time: 3:00Hours] [Max. Marks:100]

Instructions: 1) Do make suitable assumptions wherever found necessary and state
them clearly.
2) Substantiate your answers with sketches wherever felt necessary
3) Answer any two questions each from Part A, Part-B and any one
question from Part-C
Part -A
Ql a) What are the important points that are to be considered in the bridge site selection 10
Indicate clearly the information to be collected for a preliminary design stage and
a detailed stage? The answer given must include the requirements for hydraulic
calculations structural calculations and constructional aspects.

b) Draw a neat sketch and give all the possible details of IRC class B loading used in 10
Bridge design.

Q2 a) Write a short note on 10
1) Rotating Bridge
1) Impact Factor

b) A bridge is to be constructed over a stream having a catchment area = 20 sq.miles 10
partly in plains and partly in hills. Portion in hill has a length of 1.70 miles and a
fall of 880ft.and that in plains has a length 5.7 miles and a fal] of 224 ft. Calculate
the flood discharge if coefficient of discharge is 0.8, area factor = 95%, value of
constant for calculating time concentration = 14 for hills and 6 for plains. One
hour intensity of rainfall may be taken as 2.50 inches.

Q3 a) Explain the incremental launching method for bridge construction, 08

b) Calculate the flood discharge from a catchment of 65 square km, when the
rainfall during a storm was 15cm in 2hrs. The time of concentr

the run off coefficient for the catchment is 0.35.

Part -B

Q4 Design a longitudinal girder of an RCC T beam of span 14 m wit
spacing. The cross girders are spaced at 3.5 m The road width is
on either sid. Thickness of wearing coat is 80 mm. Thickness of
and cross girder size is 300 mm X 1400 mm. Compute the maxi

ation is 20hrs and 12

h 3 main girders at 3m 20
7.5 m with | m footpath
slab is 220 mm. Main

Mum bending moment
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due to IRC class AA tracked vehicle.

Design a box culvert for a load combination of dead load + soil pressure + live load, 20
having inside dimensions of 3 m X 3m. This culvert is subjected to dead load of 15

kN/m? and live load of 45 kN/m? from the top. Assume unit weight of soil to be

18kN/m’. The angle of repose of soil is 30°. Use M25 concrete and Fe415. Road width is
7.5 mand spanis 3.3 m

Verify the stability of the abutment of a bridge with the following details: 20
o Top width: 1.5 m
o Height: 4m

e Back Batter: 1 in 6
o Front face of the abutment is vertical
o Material: Concrete
o Unit weight of soil: 18kN/m?
s Angle of repose: 30°
o Superstructure: T beam bridge of span 15m
o Loading: IRC class AA.
Assume suitable dimensions for the components of the superstructure.

Part -C

Obtain the values of short and long span bending moments in case of an interior panel of 20
a T beam bridge for the following data:

Short span : 3 m c¢/c Long span : 3.75 m c¢/c

Loading pattern: One wheel of IRC Class A of 57 kN is placed as shown in fig. (a)
Compute the BM values using Pigeaud's Curve.
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Q8 An abutment of a major bridge is to be founded on 15 piles driven through soft clay fora 20
depth of 15 m. The total load expected is around 12000kN. Design the pile. Use M25 and

Fe415.
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T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Bridge Engineering
[Time: 3:00Hours] [Max. Marks:100]

Ql

Q2

Q3

Q4

Instructions: 1) Do make suitable assumptions wherever found necessary and state

a)

b)

a)

b)

a)
b)

Design a longitudinal girder of an RCC T beam of span 14 m with
spacing. The cross girders are spaced at ?.5 m The road width ig 7
on either sid. Thickness of wearing coat is 80 mm. Thicknegg of sl
and cross girder size is 300 mm X 1400 mm. Compute the Mmaxim

them clearly.
2) Substantiate your answers with sketches wherever felt necessary
3) Answer any two questions each from Part A, Part-B and any one
question from Part-C
Part -A
What are the important points that are to be considered in the bridge site selection 10
Indicate clearly the information to be collected for a preliminary design stage and
a detailed stage? The answer given must include the requirements for hydraulic
calculations structural calculations and constructional aspects.
Draw a neat sketch and give all the possible details of IRC class B loading used in 10
Bridge design.

Write a short note on 10
i) Rotating Bridge
i) Impact Factor

A bridge is to be constructed over a stream having a catchment area = 20 sq.miles 10
partly in plains and partly in hills. Portion in hill has a length of 1.70 miles and a

fall of 880ft.and that in plains has a length 5.7 miles and a fall of 224 . Calculate
the flood discharge if coefficient of discharge is 0.8, area factor = 95%, value of
constant for calculating time concentration = 14 for hills and 6 for plains. One

hour intensity of rainfall may be taken as 2.50 inches.

Explain the incremental launching method for bridge construction, 08

Calculate the flood discharge from a catchment of 65 Square km, when the
rainfall during a storm was 15cm in 2hrs. The time of concentration is 20hrs and
the run off coefficient for the catchment is 0.35.

Part -B

3 main girders at 3m 20
5 m with 1 m footpath

ab is 220 mm. Main

um bending moment




Paper / Subject Code: TE1208 / 1)Bridge Engincering

TE1208

due to IRC class AA tracked vehicle.

Design a box culvert for a load combination of dead load + soil pressure + live load, 20
having inside dimensions of 3 m X 3m. This culvert is subjected to dead load of 15

kN/m? and live load of 45 kN/m? from the top. Assume unit weight of soil to be

18kN/m?. The angle of repose of soil is 30°. Use M25 concrete and Fe415. Road width is
7.5 mand spanis 3.3 m

Verify the stability of the abutment of a bridge with the following details: 20
o Top width: 1.5 m
o Height: 4m

° Back Batter: 1 in 6
o TFront face of the abutment is vertical
o Material: Concrete ‘
o Unit weight of soil: 18kN/m?
o Angle of repose: 30°
o Superstructure: T beam bridge of span 15m
o Loading: IRC class AA.
Assume suitable dimensions for the components of the superstructure.

Part -C

Obtain the values of short and long span bending moments in case of an interior panel of 20
a T beam bridge for the following data:

Short span : 3 m ¢/c Long span : 3.75 m c/c

Loading pattern: One wheel of IRC Class A of 57 kN is placed as shown in fig. (a)
Compute the BM values using Pigeaud's Curve.
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TE1208

Q8 An abutment of a major bridge is to be founded on 15 piles driven through soft clay fora 20

depth of 15 m. The total load expected is around 12000kN. Design the pile. Use M25 and
Fe415.
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Q.1

[Duration : 3:00 Hours]

Instructions :

Paper / Subject Code: TE1202 / Design of Steel Structures
TE1202

Total No. of Printed Pages:3

T.E. (Civil) (Semester-VI) (RC 2019-20)
EXAMINATION JANUARY 2023
Design of Steel Structures

[Total Marks :100]

1) Answer FIVE questions in all such that any two questions from Part-A
and any two questions Part-B and any one question from Part-C.

2) Use of 1S: 800-2007 and Steel Tables permitted.

3) Assume any missing data suitably and state it clearly.

4) Draw neat sketches wherever required.

Part —A
a) Check whether a welded builtup column shown in fig can support the following sets of 10
loads over an effective length of 5 meters. Dead load=600 KN, Live load-300 KN.
L
~ R
17 1
i i
Gu |
a0 !
A
10

b) Calculate design tensile strength of the single angle me
Assume that 100 mm leg is connected to gusset plate.

1

mber given in Figure below.
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Q.2.

Q.3

Q.4

Paper / Subject Code: TE1202 / Design of Steel Structures

TE1202

a) Find the efficiency of lap joint as shown in the Figure below. Given M20 bolts of grade
4.6 and grade of plate is Fe 410.

¢ 20mm _
L.~ ] l( R0 mm‘
i Lt f’
60 mm—s}
i ] 30 am
o) o©
I 60 mm
| o) o) «;‘. 120 mm
| ¢ caﬂmmr
§

b) Design a suitable connection to connect a bracket plate 12 mm thick to the flange of
ISHB 450 to transmit a factored load of 300 KN at an eccentricity of 350 mm, use M20
bolts of grade 4.6.Find the force in the extreme bolt.

Check the adequacy of a single angle ISA 80 x 80 x 8 to resist the following loads.

Dead load= 24.1 KN

Live load= 20.5 KN

Wind on side=-104.8 KN

Wind on end=-84.1 KN

Length of the member is 1.78 meters, assume atleast two bolts and check for the following end
conditions

1) Total fixity

2) Hinged

3) 75 percent fixity

Part -B
a) Design a Lacing for a builtup column consisting of 2 ISLC 300 placed face to face over

total width of 300 mm. Length of column is 5 meters with both ends hinged, take fy=250
Mpa.

b) For a builtup column Find the distance between y-y axis 2 ISMB 500 placed side by side
such that the built-up section provides maximum strength along both axes. (i.e Ixx of
overall section =Iyy of overall section).

C60ABATI90AOEO6AGOER3N5R | DB8D627
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Q.6

. Q.7

@

Paper / Subject Code: TE1202 / Design of Steel Structures

a) Design gusseted base for a built up column consisting of 2 nos ISMB 400 at c/c distance
of 300 mm. It carries axial load of 2000 kN. Take f.x = 20 MPa.

b) Design a slab base for column ISHB 250 @ 51.1 kg/m to carry a load of 750 KN. Take
grade of concrete as M20.

a) Explain the procedure for design of laterally supported beams with high shear.

b) Check the efficiency of ISMB 500 to carry a Dead load=150 KN, Live load=200 KN,
assuming them to be acting as a concentrated load at a centre of 3 meter span. The ends

of the beams are simply supported and the beam is laterally unrestrained along the span.
Apply usual checks.

Part -C
The girder shown in figure fully restrained against lateral buckling throughout the span. Span is
44 meters carries two concerntrated loads at 1/4™ span points as detailed below, the yeild stress
is 250 Mpa. Design the plate girder.

Wi

[ MR, A

~m Aee— 22 —4=lm

Details of loading

W=UDL-Dead load 20 KN/m+ LL 35 KN/m
W1=W2=Concerntrated load=Dead load 200 KN + LL 400 KN
W, W1, W2 are unfactored loads

Design a gantry girder as per the following data:

i Wt of crane girder/truss --- 200 KN

ii. Crane capacity --- 250 KN

iii. Wt of crab+motor --- 60 KN

iv. Span of crane girder truss --- 10 meters

v. Min hook approach --- 1.2 meters
vi. c/c distance between gantry columns --- 5 meters
vi..  wtofrail 0.25 KN/m

viii.  c/c distance between wheels ----2.0 meters
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T.E. (Civil) Semester-VI (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Open Elective - Air and Noise Pollution Control

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

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

Ql

Q2

Q3

Q4

Q5

Q6

Q7

Q8

a)
b)
)

a)
b)

a)

b)

a)
b)

a)
b)

a)

2. Each question is of total 20 marks.

3. Answer total 5 questions, 2 questions from Part A, 2 questions from Part B and 1
question from Part C.

4. Assume any additional data if required and mention it clearly.

Part A
Describe the classification of air pollutants. 10
Differentiate between the point sources and area sources of pollutant. 6
Define the following terms 4
i) Fog ii) Smoke
Explain the various effects of air pollution on human. 10
Describe ozone holes and its effects on environment, 10
Describe plume behavior along with a neat diagram. 10
Explain the role of meteorological elements in the dispersion of air pollutants in the atmosphere. 10
Part B

What are the objectives of using control equipment? What are the main principles of air pollution 19
abatement?

Estimate the plume rise in neutral condition of the atmosphere for an industry emitting gas from the 10
stack at 122°C at a velocity of 13m/sec. The diameter of the stack is 2.8 m and the height 100 m, the
ambient temperature is 31°C and the wind speed is 6.05 m/sec at 100 m height.

Describe electrostatic precipitators (ESP) along with neat diagram and what are its advantages and 12
disadvantages?

Describe the effects of noise pollution on health. State acceptable noise levels as per Indian 8
Standard.
Describe fabric filters along with neat diagram and what are its advantages and disadvantages? 12
Explain acoustics with outdoor and indoor noise propagation. 8

' Part C
Explain the theory of formation of photochemical smog and what are its effects on environment? 10
Describe Laboratory analytical methods of SPM measurements. 10

Write short notes on the following
i) Cyclones

ii) Greenhouse effects

iii) Acid Rain
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Paper / Subject Code: 'TEEL1201 / Design of Reinforced Concrete Structures

TE1201
Total No. of Printed Pages:2
T.E. (Civil) Semester-VI (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Design Of Reinforced Concrete Structures
[Duration : Three Hours] ' [Total Marks : 100]
Instructions: 1. Figures to the right indicate full marks allotted to the question

Q.1

o
S

Q.3

Q4

Q.5

2. Answer any TWO questions from Part — A & B and ONE question
from Part-C

Use of IS-456 is permitted in the examination hall
Assume suitable data if required and state them clearly

W

PART A

a) With a neat labeled diagram show the reinforcement details of a staircase when the (05 Marks)
stair slab span longitudinally.

b) Design a suitable staircase for an Institutional building specifically used for a (15 Marks)
primary school. Assume the following data:
Room dimensions: 12. M x 7.5 M, Floor to floor height: 3.8M

Assume M25 concrete and Fe500D steel. Draw a neat sketch showing reinforcement
detailing

a) Limit state method of design approach is more rational as compared to any other (07 Marks)
method. Substantiate your answer

b) What are T beams? How they act differently from that of rectangular beams? What (05 Marks)
are the code restrictions for selection of flange width of a T beam?

¢) A RC beam 300mm x 500mm need to resist a load of 10KN/m over a span of 5 m (08 Marks)
inclusive of all loads. Check whether the beam cross section is sufficient with respect
to flexure only.

Design a reinforced concrete slab for a room measuring 4m x 3.5m simply supported on all
four sides and the corners are free to lift. Design the slab as per IS 456-2000 procedure.
Assume M25 concrete and Fe 500 D steel. The slab is required for a godown.

(20 Marks)

PART B

Design an isolated footing for an axial working load of 800kN and
close to the centroid of the column. Assume column size as 300m
is 280kN/m?. Show the reinforcement details for the footing.

moment of 50kNm acting (20 Marks)
m X 300mm. SBC of soil

Design the stem of a cantilever retaining wall to retain an earth filli .
ground level. The backfilled soil has a unit weight of 16k e o from e (20 Mark

N/m? and an angle of is 30°
Assume the SBC of soil as 120kN/m> and coefficient of frictiop be%v:eOflf}foseoli? 3ac1)1d
concrete is 0.45. Use M25 concrete and Fe500D stee]. en the

1

807F2849FA6FFDF| [1B054624301EEQA




Paper / Sunject Code: 11201 / Design of Reinforced Concrete Structures

Q6 a) How are water tanks classified? List the general design requirements of water tanks
as per 1S3370 when the tank is on ground whose L/B ratio is less than 2.

b) Show a typical sketch of reinforcement details of base slab of a Circular water tank
resting on firm ground.

PART C

Q.7 Design a short column subjected to biaxial bending. Use M25 concrete and Fe5S00D steel.
Determine the reinforcement for the following data:
Column size: 300mm x 450mm
Myx = 120kNm, M,y = 80kNm, P, = 1000kN. Sketch the reinforcement details also

Q.8 a) Draw the reinforcement details of a typical One-way continuous slab having equal
spans
b) Why normally slabs are not designed for shear? With a neat sketch show the details
of side-face reinforcement in a beam with codal provisions

807F2849FAGFFDF] § 1B05462430 EEOA
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Paper / Subject Code: TE1202 / Design of Steel Structures

TE1202

Total No. of Printed Pages:3

T.E. (Civil) (Semester-VI) (RC 2019-20)
EXAMINATION JANUARY 2023
Design of Steel Structures

[Duration : 3:00 Hours] [Total Marks :100]

Instructions : 1) Answer FIVE questions in all such that any two questions from Part-A
and any two questions Part-B and any one question from Part-C.
2) Use of IS: 800-2007 and Steel Tables permitted.
3) Assume any missing data suitably and state it clearly.
4) Draw neat sketches wherever required.

Part -A

a) Check whether a welded builtup column shown in fig can support the following sets of 10

.1
Q loads over an effective length of 5 meters. Dead load=600 KN, Live load-300 KN.
[ ¥ o
o~ I .
T i 72
& 1
"‘L“* ——
&3 o 3
Lt !

b) Calculate design tensile strength of the single angle member given in Figure below 10
S .

Assume that 100 mm leg is connected to gusset plate,
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Paper / Subject Code: TE1202 / Design of Steel Structures

TE1202

Q.2. a) Find the efficiency of lap joint as shown in the Figure below. Given M20 bolts of grade 06
4.6 and grade of plate is Fe 410.

fr omm p—
| 1 l( 20 mm
P L ——
[~—60mm—sf |
\ I 30 mm
4] ©
! 60 m
[ o ¢ 120 mm
| |soinm
| ¢ c;’!ﬁ mm|
¢
b) Design a suitable connection to connect a bracket plate 12 mm thick to the flange of 14

ISHB 450 to transmit a factored load of 300 KN at an eccentricity of 350 mm, use M20
bolts of grade 4.6.Find the force in the extreme bolt.

Q3 Check the adequacy of a single angle ISA 80 x 80 x 8 to resist the following loads. 20
Dead load= 24.1 KN
Live load= 20.5 KN
Wind on side= -104.8 KN
Wind on end=-84.1 KN
Length of the member is 1.78 meters, assume atleast two bolts and check for the following end

conditions
1) Total fixity
2) Hinged
3) 75 percent fixity
Part -B
Q4 a) Design a Lacing for a builtup column consisting of 2 ISLC 300 placed face to face over 14
total width of 300 mm. Length of column is 5 meters with both ends hinged, take fy=250

Mpa.

b) For a builtup column Find the distance between y-y axis 2 ISMB 500 placed side by side 06
such that the built-up section provides maximum strength along both axes. (i.e Ixx of
overall section =Iyy of overall section).
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Paper / Subject Code: TE1202 / Design of Steel Structures

Q.5 a) Design gusseted base for a built up column consisting of 2 nos ISMB 400 at c/c distance
of 300 mm. It carries axial load of 2000 kN. Take fek = 20 MPa.

b) Design a slab base for column ISHB 250 @ 51.] kg/m to carry a load of 750 KN. Take
grade of concrete as M20.

Q.6 a) Explain the procedure for design of laterally supported beams with high shear,

b) Check the efficiency of ISMB 500 to carry a Dead load=150 KN, Live load=200 KN,
assuming them to be acting as a concentrated load at a centre of 3 meter span. The ends
of the beams are simply supported and the beam is laterally unrestrained along the span.
Apply usual checks.

Part -C

. Q.7 The girder shown in figure fully restrained against lateral buckling throughout the span. Span is
44 meters carries two concerntrated loads at 1/4™ span points as detailed below, the yeild stress
is 250 Mpa. Design the plate girder.

W, Wo., w W
—lm e 22
Details of loading
W=UDL-Dead load 20 KN/m+ LL 35 KN/m
W1=W2=Concerntrated load=Dead load 200 KN + LL 400 KN
W, W1, W2 are unfactored loads
. Q.8 Design a gantry girder as per the following data:

i Wt of crane girder/truss --- 200 KN

ii. Crane capacity --- 250 KN

i, Wt of crab+motor ~-- 60 KN

iv. Span of crane girder truss --- 10 meters

v. Min hook approach --- 1.2 meters

vi. ¢/c distance between gantry columns --- 5 meters

vii.  wtofrail 0.25 KN/m

viii.  c/c distance between wheels ----2.0 meters

(()()AB/\7| ()()A()['Z()();\(‘(]F'(‘g“ilg | |)B‘(D( 7
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Paper / Subject Code: TE1201 / Design of Reinforced Concrete Structures

TE1201
Total No. of Printed Pages:02
T.E - (Civil) (Sem-VI) (Revised Course 2019-2020)
EXAMINATION JUNE 2023
Design of Reinforced Concrete Structures
[Time: 03:00 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. Use of I1S456:2000 and SP16 Charts is permitted.
4. Make suitable assumptions if essential and state them clearly.
PART - A
’ Q1 Design the continuous beam A3-B3-C3-D3 from question number 8 and show the 20
o— reinforcement detailing.
Q2 Design a suitable staircase for an apartment for the following data: 20

Room dimensions: 6.0m x 5.0m, Floor height: 4.2m.

Use M20 concrete and Fe415 steel. Draw a neat sketch showing reinforcement detailing.

Q3 Design anyone slab panel of your choice from question number 8. Take Live Load as 2.0 20
kN/m’ and thickness of floor finish is 20mm and density of material for flooring is
20kN/m?. The width of wall is 230mm. Use M20 concrete and Fe415 steel. Show the
reinforcement detailing.

PART - B
Q4 Design the heel slab of a cantilever retaining wall for a height of 3.5m above ground level. 20

The backfill is horizontal. The density of concrete is 25kN/m°, Unit weight of soil is

‘ 18kN/m?, SBC= 180kN/m?, Angle of repose is 30°, Coefficient of friction between soil
and concrete is 0.4, Use M25 Concrete and Fe415 Steel. Also check the retaining wall for |
S l
stability. |

Q5 Design and detail a circular water tank with rigid base to retain 90000 litres of wate
T.

Assume M25 concrete and Fe415 steel. Sketch the reinforcement details for the s 20
ame.

Q6 Design a short column subjected to biaxial bending. Use M?20 concrete and Fe415 steel. 20
Determine the reinforcement for the following data:

Column size: 500mm x 500mm

Mux=200kNm, Muy 120kNm, P,= 1100kN

Draw a sketch of reinforcement details.
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PART —C

TE1201

Q7 Design an isolated footing for an axial working load of 600kN. Take column size as 20

400mm x 400mm. SBC of soil is 180kN/m?. Show the reinforcement details for the

footing.

Q8 The typical layout in the form of line diagram of a floor plan is shown below having walls 20

(thickness 230mm). The floor-to-floor height is 3.0m. Unit weight of masonry is

20kN/m?. Width of beam is 230mm and effective cover as 50mm. Use M20 concrete and

Fed 1S steel. Transfer all the respective loads on the continuous beam A3-B3-C3-D3 and

show the continuous beam with all the loadings before analyzing.
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Paper / Subject Code: TE1208 / 1)Bridge Engineering

—_— TE1208

Total No. of Printed Pages: 2
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION JULY 2023
Bridge Engineering

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

Imstructions: i.  Answer Five questions in all such that any Two questions each from Part
A and Part B and any One question from Part C.
ii. Useof IRC Codes and Pigcaud's Curves are not permitted in the Exam Hall.
fii.  Assume any missing data suitably and state it clearly.
iv.  Draw neat sketches wherever required.

PART A
Q.1 a) Explain the following terms: Abutment pier; afflux; scour depth; pylon; bascule. 10
b) Explain geological and hydrological investigations carried out for bridges. How 10
' this information will be used in bridge alignment and design.
Q.2 a) Discuss the recent advancements that have taken place in materials for bridge 10
— construction.

b) Explain the segmental construction method for bridges. In which situations it will 10
be useful?

Q.3 a) A bridge is proposed across a stream, fed by a catchment having area of 300km”. 10
A rainfall of 14cm has been recorded for a continuous period of 4 hrs. If the
catchment length is 70km and difference in level between the bridge site and the
critical point in the catchment is 350m, calculate the maximum discharge. Assume
area factor of 85% and runoff actor of 0.75.

b) Explain how the following loads are accounted for in bridge design: (i) Earth 10
pressure, (ii) water pressure, (iii) wind pressure and (iv) longitudinal forces.

PART B

’ Q.4 Design a two-lane RCC slab culvert with footpath of 1.00 m on each side, for the following 20
data: Clear span = 6.0m; width of support = 45cm: wearing coat = 80mm; Loading = IRC

Class AA tracked; Concrete grade M30 and stecl grade Fe415. Take K = 2.76

P Q.5 a) Explain how the moments are calculated for two way slabs using Pigeaud's method 10

for different types of load dispersions. Which dispersion gives maximum
S
moments”

List the forces actin ic i ..
b) g on piers. How will you check for the stresses in piers? 10

F43DAD7AA I DG, 1 oo
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TE1208

Q.6 Explain the different types of abutments and the orces acting on it. Check the stability of 20
abutment shown in Figure Q. No. 6 below. for the following data: SBC ofsoil = 250kN/m?:
Vsoit = 18.5kN/m*p = 32°: §= 16°. Concrete grade M20. Take coefficient of friction
between soil and concrete = 0.60 and rcaciion due to DL+LL. V= 120kN.

Q.7

Q.8

b)

a)

b)

RGeSt S 20

.\

v QL NoL 6

PART C
Explain the incremental launching method of bridge girders. 10
Discuss any three methods of calculating design discharge for bridges. 10

State different types of bearings used for bridges. What functions they perform? 10
How are the type of bearings sclected for bridges?

With neat sketch, show the typical reinforcement detailing for a box culvert. 10
Explain the combination of forces used for explain forces acting on box culverts.



Paper / Subject Code: TE1213/ OPEN ELECTIVE Air and Noise Pollution Control

TE1213
Total No. of Printed Pages: 1
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION JULY 2023
OPEN ELECTIVE Air and Noise Pollution Control
[Time: 3:00 Hours]) [Max. Marks: 100]

Instructions: i. Marks are indicated to the right of the question.

ii.  Each question is of total 20 marks.
iii.  Answer total 5 questions, 2 questions from part A. 2 questions from part B,
and lquestion from part C.
iv.  Assume any additional data if required and mention it clearly.
PART A

Q.1 a) Define air pollution. How they are classified? Substantiate your answer with 16
examples.
b) Explain air sampling and pollution measurement methods. : 10
Q.2 a) Explain plume behavior with a ncat diagram. 10
b) Differentiate between Smog and Photochemical smog? Explain the mode of 10
formation of each?
Q.3 a) What do you understand by "Ozone hole” and its effects on environment. 10
b) What are green house gases, Explain in detail. 10
PART B
Q4 a) Describe with neat diagram the functioning of wet collectors. What are its 12
advantages and disadvantages?
b) Explain Indoor and Outdoor noise propagation in detail. 8
QS5 a) Describe Electro Static Precipitators (ESP) with neat diagram? What are its 12
advantages and disadvantages?
b) Explain the monitoring procedure for noise measurement. 8
Q.6 a) What is Noise pollution? Explain the sources of noise pollution? 8
b) Describe fabric filter with neat diagram? What are its advantages and 12
disadvantages?
PART C
Q.7 a) Explain the effects of air pollution on human health. 10
b) Plume dispersion. 1
Q.8 Write short note on the following:
a) Acid Rain 7
b) Ambient Air Quality Standards 6
c) Settling chamber. 7
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Paper / Subject Code: TE1214 / Estimation & Costing

TE1214
Total No. of Printed Pages: 4
T.E .(Civil) Semester-VI (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Estimation & Costing
[Time: Three Hours] [Max. Marks: 100]
Instructions: 1. Answer any five questions by selecting two questions from Part A. two questions from

Part B and one question from Part C.

Each question carries 20 marks.

Assume suitable data wherever necessary.
Part A

W

Q1 a) Explain the role and responsibility of a billing engineer ?Explain the data required for preparation of 10
detailed estimate

b) A G+I1 bungalow on an area measuring 800m? is located in Ponda having built up of 300m2. The 10
structure is RCC framed and the total life of the structure is 50 years. The owner fetches a rent of
Rs.120,000 per month from the above bungalow. Work out the capitalized value of the property on the
basis of 6% net yield. For sinking fund 3% compound interest may be assumed. Cost of land is
Rs.10000 per sq.m and cost of construction Rs.20000 per sq.m. Find out the present value of the
property. The other data required is as given under

a. Annual Repair cost: 5% of Gross rent

b. Municipal Tax: 10% of Gross rent

c. Insurance: 0.5% of Gross rent

d. Management charges: 5% of Gross rent
Miscellaneous charges: 1% of Gross rent

Q2 a) Write Note on any two)

10
a. Market value
b. Single rate and dual rate year purchase
c. Bar bending schedule
b) Draft specification for laying and fixing of vitrified tile flooring in cement mortar 14 op cement 10
concrete bed
Q3 a) The fig below shows the plan of a single storied building calculate the f0110wing 15

Excavation in foundation

PCC in plinth and foundation
Masonry in super structure
vitrified tile flooring and skirting
Rubble in footing and in plinth

o Aacop
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Paper / Subject Code: TE1214 / Estimation & Costing

TE1214
b) Explain any one method that is been adopted to value a land with a structure on it? 5
PART B
Q4 a) Explain the term 10
a. Mobilization advance
b. Termination of contract
b) Tabulate the bar bending details for the footing of size (1.8m*1.5m) fig given below. 10
N 4TOR 16
Crignal Ground Lst |
- Q:-"" £7
=== T le=]
32 100nmC.C fﬁl]
3 Hl=
= Q =l
£ HI
5‘ l
54 |
o)
E 13 (G 150° CC
% 100 100
< 1 i
8 L)
& | 2
v’
|o e_o o o o & IV 9]
T e i g S N e
A [ I | v J ] —
1800mm 75
{.
FEom ThE PEC {136} T

Qs a) Carry out the rate analysis for: Full brick masonry in cement mortar 1:6 10

[WourOutput for 100m” | Wages per person Material Rate

Mason 5 Rs.600.00 Cement | Rs. 350 per bag of 50 kg.

Male Coolie 10 Rs.500.00 Sand Rs. 1300 per m’

Bhisti 2 Rs. 400.00 Bricks Rs. 7000 per 1000 bricks
3
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b) Explain in brief
a. Daily output from equipment's
b. Prequalification in tendering

¢). What in the importance and necessity of rate analysis

Q6 a) Write a note on
a. RA bills and Final Bill
b. Termination of a contract

b) What do you understand by the term EMD? What is the reason for accepting EMD

Part C
Q7 a) Write a note on
a. Types of contracts.
b. Schedule of rates

b) Write a note on
a. Security Deposite
b. Reasons for termination of contract

Q8 a) Prepare an estimate for carth work
Formation width 15m
Falling gradient 1: 150 from change 0 10 150m
Falling gradient of 1:250 from 150m to 300m
Formation RL 102.4m
Chainage table below

quantity for the following data

TE1214
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b) Explain in brief the importance of inviting tenders
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Paper / Subject Code: TE1205 / 3)Air and Noise Pollution and Control

TE1205
Total No. of Printed Pages: 2
T.E - (Civil) (Sem-VI) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Air and Noise Pollution and Control
[Time: 3:00 Hours] [Max. Marks:100]

Instructions: I) Marks are indicated to the right of the question.
IT) Each question is of total 20 marks.

II)  Answer total 5 questions, 2 questions from Part A, 2 questions
from Part B and 1 question from Part C.

IV)  Assume any additional data if required and mention it clearly.

Part- A
Ql a) What are the methods of identifying air pollution.? 8
b) What are the sources of air pollution describe in tabular form of their class,
Aerosols, gases and vapours? 6
¢) Define the following terms 6
i) Smog ii) Mists iii) Aerosols
Q2 a) Describe the effect of air pollutants on human health and on plants. 12
b) Describe the heat island effect and its effects on environment. 3
Q3 a) Describe Coning plume behavior and Lofting plume behavior along with neat 8
diagram with all technical details.
‘ b) Explain the procedure for the collection of suspended particulate matter using
high volume sampler along with neat diagram. 7
¢) Following observations are taken for High volume sampler. Find out the 5

suspended concentration in ug/m3

i) Average préssure of the day at station level = 712.60 mm Hg
ii) Average temperature = 30.5° C

iii) Actual Sampling time = 24 hours

iv) Sampling rate = 1.7 cu.m/min.

v) Filter after exposure = 1.6 cu.m/min

vi) Tare weight of filter before exposure = 3.518 gm

vii) Tare weight of filter after exposure = 3.839 gm




Paper / Subject Code: TE1205 / 3)Air and Noise Pollution and Control

TE1205

Part -B

Q4 a) What are the main principles of air pollution abatement? What are the objectives 12
of using control equipment?

b) A factory uses 800000 litres of furnace oil Specific Density 0.97 per month. If
for one litres of oil used per year, the Particulate matter emitted is 4.0 tonnes per
year, S0, emitted is 59.7 tonnes per year, NO, emitted is 7.5 tonnes per year,
HC emitted is 0.37 tonnes per year and CO emitted is 0.52 tonnes per year.
Calculate the height of Chimneyrequired to be provided for safe dispersion of
the pollutants.

Q5 a) Describe the Packed Towers along with neat diagram and what are its 12
advantages and disadvantages?

b) Describe the effects of noise pollution on human health and also describe how to 8
control noise pollution. ./

Q6 a) Explain with a neat diagram the construction and working of ESP. what are its 12
advantages and disadvantage?

b) What are the ambient air quality standards in respect of noise? What do you

understand by Indoor noise pollution and outdoor noise pollution? 8
Part —-C
Q7 a) Explain the theory of formation of photochemical smog and what are its effects 19
on environment?

b) Describe the Greenhouse effects along with neat diagram and impact of
greenhouse effect on environment 10

Q8 Write short notes on the following

i) Settling chamber .
ii) Acid rains effect i
iii)  Ambient Air Quality Standards 7

6
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Faper/ Subjeci Code: 111204 2)Finite Element dMethod

TE1204

Total No. of Printed Pages: 3

T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION JUNE 2023
2)Finite Element Method

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

Instructions:1) Solve any five questions with any two question each from part A and
Part B and any one question from part C

2) Make suitable assumptions if necessary and state them clearly

Part-A

Q1 (a) Derive an expression (Consider any example) for determining stiffness matrix by 06
using principle of minimum potential energy.

(b) For the spring assemblage shown in Fig. 1, obtain (i) the assembled stiffness
matrix (ii) nodal displacements (iii) reaction forces and (iv) forces in each spring. 14
(Data K1 =K2 K3 = 1000 N/m, F3=F4= 1500N)

1~ ]
By 0 F,
- e~
i 4 !
"2
0y 1;»';.,‘2;/{’ L0 -
2
Lot
Q2 (a) What are the advantages of using natural co-ordinates in FEM? Derjye an 08

expression for interpolation functions for one dimensional elemen; i, terms of
local ¢ system of co-ordinates.

/ ’
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TE1204

(b) A horizonial load of 50 kN and a vertical load of 300 kN is applied on the top of 12
6.0m column. Determine nodal displacements, element strains and element
stresses by dividing the column into 3 elements with the following data. The base
of the column is fixed.

03 Determine the nodal displacements for the truss shown in Fig Q3 Assume all members 20
are made of steel and hollow circular cross-section having outer diameter 5 centimeters
and thickness 4mm.

Part -B
Q4 Determine the nodal displacements for the two span beam loaded as shown in the Fig. 29
Q.4. Also determine the end member forces.

100 kN

)
g
"
«
af

I8

= ; X
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[ 2 o i i f!,‘.
i e SR N (
Q5 (a) Derive the strain-displacement relationship for a triangular element using its 05

natural To- ordinates.
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(b) Obtain [B] matrix and develop the Jacobian for a triangular element shown in

Fig. Q5b The co- ordinates of the vertices of the triangle are 1(2,4), 2 (8,2) 3(5,6)

and P (4,4).

B
P
¥ 4 v * ‘
2 !'Fi'.z ash,
*®

Q6 (a) Describe isoparametric elements.

(b) Formulate the load vector for a triangular element as shown in F ig.6b
3
12 (635
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Part -C

Q7 (a) Derive an expression for element mass matrix for a truss element.

(b) Derive governing equation of motion for double mass -double spring system.

Q8 (a) What is plane stress and plane strain condition? Derive constitutive matrices for
both conditions.

(b) Evaluate the following using Gaussian Quadrature formula using n =4
4 42
J’1 1+ x*
(c) Derive expression for shape function of a quadratic clement.

|
|
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Paper / Subject Code: TE1204 / 2)Finite Element Method

TE1204
Total No. of Printed Pages: 02
T.E - (Civil) (Sem-VI) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Finite Element Method |
[Time: 3:00 Hours] [Max. Marks:100] |

Instructions: 1. Answer five questions with at least two from part A, two from part B and one
from part C.
2. Missing data if any may suitably be assumed.

PART A
Q1 a) Briefly explain the types of elements that are used in FEM. (5 Marks)
b) Explain the steps involved in Finite Element Method. Clearly list down the (7 Marks)

differences between classical approximate method and finite element method for
solving differential equations.

¢) For a plane Stress problem derive the Hooke's law. (8 Marks)
Q2 a) Analyse the spring system below in fig.1 and calculate the nodal displacements. (10 Marks)
ql 2 3
; ANWAAN ¢ AMAM e a5 G
’l h,:SDGNIm B;':IDOﬂ]m
Fig. 1 (10 Marks)

b) Derive shape functions for quadratic 1-D element.

Q3 For the truss shown in fig. 2, determine the nodal displacements and element stresses. A (20 Marks)
force of P= 1000 kN is applied at node 1. Take G =210 GPa and A = 600 mm? for each
element.

Fig. 2

2BA64C2 7RSJAADDE45A77734956BEC93




a)
Q4

b)
Q5 a)

b)
Q6 a)

b)
Q7 a)

b)

c)
Q8 a)

b)

Paper / Subject Code: TE1204 / 2)Finite Element Method

PART B

Evaluate integral | = f_+11(1 + x + 2x2 + 3x3)dx using Gauss Quadrature
technique.

Derive Strain — Displacement Matrix ([B] — Matrix) for CST Element.

Find the unknown degrees of freedom for the indeterminate beam shown in Fig,

3.

15%n]m

e AN
V3 ig;

Fig. 3
Explain in brief concept of iso-parametric elements.

Derive the generalized eigenvalue problem
KU = AMU
Find the frequencies for the stepped bar shown in fig. 4.

A £ 24,

/ -~ » p .
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PART C

With suitable examples explain the applications of FEM.
Solve the following system of simultaneous equation by Gauss Eliminatiop
Method.
dx+2y+3z=14
2x+3y—-5z=2
2x+7y =4
What are convergence requirements on displacement field?

Derive shape functions for 4-noded rectangular element.
Derive the mass matrix for

i) Bar Element

ii) Beam Element

TE1204

(10 Marks)

(10 Marks)

(15 Marks)

(5 Marks)

(10 Marks)

(10 Marks)

(5 Marks)
(10 Marks)

(5 Marks)

(10 Marks)
(10 Marks)
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Paper / Subject Code: TE1213_2/ OPEN ELECTIVE Ground Water Engineering

—_— TE1213_2
Total No. of Printed Pages:1
T. E (Civil) Sem. VI (Revised Course-2019-20)
EXAMINATION JULY 2023
OPEN ELECTIVE Ground Water Engineering
[Duration : 3 Hours] [Mix Marks : 100]

Instructions: 1. Solve any 2 Questions from Part-A, any 2 from Part-B, and any 1 from Part-C, so as to

Q.1

F Q.2
Q.3

Q.7

Q.8

make a total of 5 Questions in total; each carrying 20 marks, aggregating to a maximum total
of 100 marks.
2. Do make suitable assumptions wherever found necessary and state them clearly.
3. Tllustrate your answers with suitable sketches wherever necessary.
Part A

Write a note on reasons, and consequences of ground water depletion in India. What are the measures
that can be taken to raise the ground water level?

Compare between permeability within rock mass and soils. Also, explain what is an artesian well?

What are flow lines and potential lines in a flow net? Draw a typical flownet for a pond situated on a
hillock, showing the migration of water into a stream at a lower elevation. Can soil modification under
a pond bottom slow down the migration of water?

PartB

Sketch a typical tube well cross section, and state how the yield of the well is calculated. Also explain
what is meant by 'development of well'. P

What is sea water intrusion? How can it be reduced?

Can ground water recharge method in rainwater harvesting aid ground water depletion i ¢
, . . . . 1
s0il? Is coefficient of permeability the same in both vertical and horizontal directions? ey e e

Part C

Explain how we are today facing the threats of ground water pollution. What a
‘ re

How can ground water pollution through municipal waste landfills be Mmitigated? the major pollutants?
€a’

Write a note on geophysical methods of determining the ground wat,
. er potent; : . Whi
one of them is popular, and how reliable are they? potential available on site. Which

1314
3 ElsoestBlechmmmAmB



Paper / Subject Code: TE1203/ 1} Scosynthetics and Application

TE1203
Total No. of Printed Pages: 02
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATICT' JUNE 2023
Geosynthetics 2. _pplications
[Time: 03:00 Hours] [Max. Marks: 100]

Instructions:i) Marks are indicated to the right of the question.
if) Answer any 2 questions from Part A, 2 questions from Part B and 1
question from Part C.
iii) Illustrate your answers with neat figures wherever necessary.

iv) Assume any additional duiz if required and mention them clearly.
,r *:?;R';‘ A"l..
Ql a.  Explain a brief history on the geosyntictics production. 10

b.  Explain four types of geosynthetic. Ex:lain geosynthetic based on manufacturing 10

process. B
Q2 a.  Explain the primary function of gcosynihetics using the labelled sketches. 10
b.  Explain how the use of geosynthetic as a filter differ from that of a drainage. 10

Q3 a.  Sketch and explain transmissivity and permeability. In a lab & constant head in 10
permeabitity test on a 200mm by 200m: width geotextile specimen, the following
paramete-s are measured:

Thickness =2.0mm

Flow rate of water in the plane of geotextile Qp=52 cm®/min

Head loss in the plane of the textile h =200min

Determine the Transmissivity and the in plane coefficient of permeability of the
geotextile.

b.  Water is passing through a geosyntheiic at 20 liter per minute. The size of the 10
geosynthetic is 300mm x 300 wmum with hydraulic gradient =0.1 at 20 Kpa.
Determine the transmissivity of the geosyhtcthic sample.

PARY 3
Q4 a Explain use of geosynthetic in roads. 16 —
b.  Explain Use of geosynthetic in agriculiure. 10
Q5 a  Write a note as geosynthetic as a sustainable material, 10
b.  Explain tae application areas of t!i.- fo'. wing geosynihetic with sketch. 10

i) Geodlrain
11) Veriical drains

T ATTLYONVOON Y e -



Q06 a
b.
Q7 a
b.
Q8 a.
b.

Paper / Subject Code: TE12C2 / 1) Geosynthetics and Application

TE12063
Explain aceclerated preconselics - 1 vy geosynthefic. Do
Design a geotextile wrap arouna a soil retaining wall for a heigh: of Sm. [

Calculate the length of geowrap aind the spacing propertics of the reinforcing soil
Unit weight = 17KN/m*

Cohesion of soil ¢ = 0 kN/m®

Angle of internal friction=335 Degiue

Angle of friction between soil and rcinforcement =25 degree

Ultimate fonsile strength of the coorexiiic =60KN/m

Factor of safety= 1.6

Cumulative reduction factor RF=4.68

PART C
Explain the durability test that nec:s to be carried out on geotextiles. 106
Explain use of geosynthetic in lining of canal. 10
With a neat sketch, explain GCi.. What is the purpose of providing sodium 1¢

bentonite powder in GCL?

Write a note on the various funciiciis oi (Gcosynthetic. 10

o



Paper / Subject Code: TE1201 / Design of Reinforced Concrete Structures

TE1201
Total No. of Printed Pages: 2 ‘
T.E. - (Civil) (Sem-VI) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023

Design of Reinforced Concrete‘Structures
[Time: 3:00 Hours] e o [M_ai. Marlks:100

Instructions: 1) Answer 5 questrons selectmg two questrons each from part Aand B and one . -
questron from part C R - A:«‘ir ‘

«-,2) Draw. sketches wherever necessary

- 3) Frgures to the nght mdlcate full marks a351gned to the questron

4) Make sultable assumptrons wherever necessary _;;35: ’ N
o ;5) Use ofIS456 2000 is perrmtted \
: SO PART A
: E = d o 3 o
Q1 a) Explain the need for desrgnmg under remforced ‘sections. Present the 12
" procedure to. deSlgn Doubly relnforced sectron l . ,\;f*
~ b) What are T" beams? When do you propose them‘? What is T- beam actlon? 08
. Q2 Desrgn any mtermedlate beam for followmg data and shcv\v the remforcement 20
detarls Lumt your,desrcn to flexur‘e-only T . .
| Effec“"e Span \? e . f, - 08 m, ( Slmnly supp.orted on walls)
Spacmg of beams '{1.:‘ o E _3. 0 m o - ’.
Slab thlckness ) S 1 20 mm \
Wldth of web T s —
| Depth of Web o f;ﬂ:.f;’} - 459_;ﬁi}3 effective
Live ]oad 5 ‘:S’f:f ) -2 .jéjg}/mz
F loor fmlsh Ioad | < ; | ,»_"‘1 vi(N/mz
Use M25 concrete and FeSOOD steel
. 1
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Paper / Subject Code: TE1201 / Design of Reinforced Concrete Structures

X
A
o
TEI201 .
Q3 Design a dog legged stair case for a residential building hall measuring 2.8m x 5m. 20 {
The width of the landing 1s 1.2m. The distance between floor to floor is 3.8 m. The ,j\:.*\
rise and tread may be taken as 150mm and 300mm respectively. The weight of floor 3?'
finish is 1 kN/m2. The materials used are M25 grade concrete and Fe500D grade =
steel. Sketch the details of steel. Flight and the landing slabs spans in the same )
direction i.e, Flight spans longitudinally. Assume the wall thickness as 300 mm , ~
N
PART B
Q4 a) Design a rectangular (Most economical) column to carry an ultimate load of . 15 : r _
1200 kN. Its unsupported length is 3.0 m. The column is fixed at both ends: ‘ L
-Assume. .Grade of .concrete and steel as M30 and Fe 500D. Show__ ‘ S
reinforcement detarlmg o e o o .w
b) Present the stepwrse procedure to desrgn a Cantrlever retammg wa‘ll when 05
the surcharge present ’ ’ \‘, L C;;. _
Q5 ‘,fa) Des1gn an underground cn’cular water- tank with ﬂex1ble base to store one 10

lakh litres of water and also show the typ1ca1 remforcement detalls :;1::'7

b) What are counterforts" Sketch the typlcal remforcement detalls of a 2 1o
counterfort components ) ;_3 ‘ % ; f‘-f

Q6 Desrgn an isclated rectangular footmg fora column of size 300 X 300 mm ,*;,J,:“ 20
-.Iemforced W1th 4 bars of 20 mm dia. and 4 bars of 16, mm dia and carrymg an
o 'ultlmate 16ad of 1800 KN. Assume SBC'as 300 kN/m2 Use M25 concrete and
Fe500D steel. Show remforcement detalls ke e

o PARTC\

Q7 Show the typlcal plan and sectxon and the detalls of remforcement of a Two-way
slab Bnng out the dlfferences between one way & Two way slabs

20

RS

Q8 Wnte Notes on the followmg B 10x2=3¢
H a) Classrﬁcatlon and Types of Starr cases - "

b) Crmcal section detalls of a cantllever retalmng wall
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Paper / Subject Code: TE1202 / Design of Steel Structures

TE1202
Total No. of Printed Pages: 02 :
T.E - (Civil) (Sem-VI)(Revrsed Course 2019-2020)'
EXAMINATION DECEMBER 2023 ‘
Desngn of Steel Structures : A»f
[Time: 3 Hours] ‘ o " [Max Marks 100]
Instructions: 1. Answer Flve questlons in all such that any Two quesnons each from V
Part A and Part B and any: One question from Part C. .- N
2. Use of IS: 800-2007 and Steel Tables permitted. : o
3. Assume any missing data suitably and state it Clearly. - .
4. . Draw neat sketches wherever requlred S o A R
e . “Part A . " IS B
Ql a. W1th neat sketches explam the drfferent types of forces actmg on fasteners ’(\0‘8) o
. : b Desxgn an eccentnc bo]ted connectlon of plate l2nun thxck connected to the ’:";/'('12) *
; ‘ ﬂange of ISHB 250, to transmlt a de51gn eccentnc load of 210kN at an B :f;: )

eccentncuy of 225mm ‘Use M22 bolts of 5 6 grade. Assume that load is lymg

§~ ) the plane ObeIts - /{‘F' o As.."\'; ‘i:\ i\ 1\
3 v‘i\/ o ,5’53 mcf{" ) A o7
<8 &
Be o AN
27 a Explam the shear la m tensron members How it can be reduced" 2 (06
PIORY g '\\.
b Des1gn a double angle welded tie for a truss to carry des:gn load of 325kN Use (14)
R gusset plate of 10mm and shop weldmg Assume that angles are connected on
‘ elther side of Susset plate - S =
;A‘\\' (\\ ;“2;‘\ o \"'t B »- :

a S Explam the d1fferent types of 1mperfectlons in compresswn members Howdo (06)
/ﬁ;;’%\ these 1mperfectlons affect the capacrty of compressron members?
F ' 'b. A\strutm the truss 2. 4m l'ong, carnes a de51gn compresswe load of 260kN. 14)
' Desxgn a sultable double angle s strut usmg M22 bolts of grade 4.8.

¢ f: f, L o &
- N =~ e . LaNEs N
: : A2 A Sy o
- O j t:: B - (V'\':' * N e
o4 e N e Part B
v 3y 3 N 3
Ry Q4" a. Desrgn a laced column 7 5m long wlth one end restrained against translation as (16)
e S well as rotatlon whrle other end is restramed against translation but free to rotate.
% ’5,5\'\‘ Column canes an axial load of 750kN Design the column using two channels
o placed back to back and the lacmgs also Use M20 bolts of grade 4.6.
X W
e A &
{ LN b What are “the advantages of gusseted base over slab base?
-~ S
2 A (I\ ' R A o : 04)
.~ A A s IR
i S o N .
o Es » 2 . 1
/\;..'/s R S ATNTITMEN41 KUI’\("EDI\"”JD?CJ ANNNOD 182 T7




Q5

Q6

Q7

&

Paper / Subject Code: TE1202 / Design of Steel Structures

TE1202

Explain the term elastic critical buckling stress. How it is determined? (04)

- Design a simply supported beam, 6.5m long carrying dead load of 22 kN/m and. (1 6)

live load of 32 kN/m over the entire span, in¢lusive of self-weight. Beam is

laterally restrained, Give all chiecks. The stiff bearing is 100mm.

. Desigti a bolted plate girdet of span 16m to carry design load of 65kN/m over @as)

the entire leigth fclusive of self-weight Assume that no stiffeners are e required.
Design and sketch the plate pitdet. Connectron design not required. -

. Whatisa beam columii? With tieat sketches, explain the cases where the

member is to be desrgned 4s beam column. R ‘ o (9‘5)

l’art C

. ‘Designa purlln of the truss for the followmg data: Spacmg of purlms 1. Sm, span (14)
- of truss 14m; Spacrng of trusses . Rise of truss is 2.4m. Desrgn for DL+LL

case only if design DL = -350N/tn? tind desrgn LL = 500N/’ Assume any other
mrssmg data Suitably. . - : -

. Denve expressron for determmrng number of bolts when bolts are subJected to

moment and shear S E . L \.x;;," (06)

: : Explain the tenns;\.éhhape faetor; plastic liirige; plastic'moment\' capacity. (06)

. Calculate desrgn moments and shears fora gantry grrder for the following data: 14)
. ‘Span of gantry 6m, Span of crane glrder =16m; Crane capacity = 400kN;
Welght of trolley - 48kN. Self werght of crane grrder = 280 kN. Minimum hook

approach = lm spacmg of wheels = 3 Om. welght of rails 0.5kN/m.

A WAR T ER N » o Vol ot ToT T T2ITAANNNAD 1 SIS
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Paper / Subject Code: TE1208 / 1)Bridge Engineering

TE1208
Total No. of Printed Pages: 2
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Bridge Engineering
[Time:3:00 Hours] [Max. Marks:100]

Instructions:i) Answer Five questions in all such that any Two questions each from Part
A and Part B and any One question from Part C.
if) Use of IRC Codes and Pigeaud's Curves are not permitted in the Exam Hall
iii) Assume any missing data suitably and state it clearly.
iv) Draw neat sketches wherever required

Part A

Q.1 (a) How the bridges are classified according to (i) function (ii) inter-span relationship ~ (12)
and (iii) method of clearance for navigation. Give few examples of each.

(b) Which factors are considered while choosing ideal site for bridge? Explain briefly.  (08)

Q.2 (a) Discuss the recent advancements that have taken place in construction of bridges (12)
under following situations:
@) new bridges in heavy traffic areas
(i) bridges located in valley or areas having dry rivers
(ii1)  bridges across rivers with busy navigation routes.

(b) Support your answers with example of each. Briefly explain the different types of (08)
horizontal/ longitudinal forces acting on bridges.

Q.3 (a) A bridge is proposed across a stream, fed by a catchment having area of 450km?2. A (10
rainfall of 20cm has been recorded for a continuous period of 5 hrs. If the catchment
length is 44km and difference in level between the bridge site and the critical point
in the catchment is 285m, calculate the maximum discharge. Assume area factor of
75% and runoff actor of 0.65.

(b) Explain with neat sketches: IRC Class AA and 70R loadings on bridges. (10)
Part B
Q.4 Design a two-lane RCC slab culvert with footpath of 1.10 m on each side, for the (20)

following data: Clear span = 7.0m; width of support = 40cm; wearing coat = [00mm;

Loading = IRC Class 70R tracked; Concrete grade M30 and steel grade Fe415. Take K
=2.82.

23EDF67CCCOREF2D6A4FI0DSCC| E74DD
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Q5

Q.6

Q.7

Q.8

Paper / Subject Code: TE1208 / 1)Bridge Engineering

TE1208

(a) What are quasi-alluvial streams? How is scour depth calculated for such streams?  (12)
Calculate the maximum scour depth under pier and abutments for a river bed
composed ofsilt, if the flood discharge 500 cumecs.

(b) Explain the Courban method of distribution of loading for bridge deck system. (08)

Design a well foundation for an pier of a bridge having base dimensions of 12 x 9m and (20)
height 6.5m. Soil strata is composed of clayey soil having K = 0.033. Depth of well is
15m below the bed level. Use M30 grade concrete and Fe500 grade steel. Assume any
other necessary data. Design the well foundation and sketch the reinforcement details.

Part C
(a) Explain any two innovative bridges constructed in India recent past. (12)
(b) Discuss the importance of geotechnical investigations in deciding the site for (08)
bridges.
(a) What are fixed bearings? Explain with neat sketch any two types of fixed bearings. (10)
(b) With neat sketches, explain forces acting on box culverts. (10)



TE1214
Total No. of Printed Pages: 3
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)

EXAMINATION JULY 2023
Estimation & Costing

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

Instructions:1. Answer 5 questions with at least Two question each from Part A and Part B
and at least one question from Part C

2. Assume additional data if required and state it clearly
3. Questions carry 10 marks each

PART A
Q1 A) Write a note on rules to be followed for measurements of item?

(10 marks)

B) Write a note on Specifications for materials and workmanship? (10 marks)

Q2 A) Explain use of BIM in Estimation and Costing? (10 marks)
B) Analyze the quantity of earthwork for portion of

a road for a length of 300 m with the (10 marks)
following data. The formation level at chainage '0' is 170 and the road is in rising

gradient of 1 in 150. The width of formation level is 10 m and side slope is 1.5:1 in
banking and 1:1 in cutting,

Distance | 0 30 60 90 120 150
in meter

R.Lof 171.1 | 171.2 | 1709 1712 11708
Ground ‘

180 210 | 240 | 270 300

170.7 | 170.6 | 170.4 | 169.1 | 1695 173.7

Q3 A) Figure No. | shows the plan and sec
quantities of any TWO items of work,
(1) Earthwork in foundation

(1)) 15 mm External Plaster in Cement Mortar 1:4
(i) P.C.C. in Plinth and Foundation

tion of a single storied building. Calculate the (5x2=10)

.....

Yo vl te
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TE1214

B) What is valuation? Explain different purposes of valuation? (10 marks)

PART B
Q4 A) With an example, explain unbalanced tender? (10 marks)
B) Carry out ratc analysis for R.C.C work of M20 grade concrete for 10 m* volume of (10 marks)
concrete?
Q5 A) What is a Contract? Explain the essential requirements of a valid contract? (10 marks)
B) Draft the Notice Inviting Tender for the construction of a Library building at Mapusa (10 marks)
Goa. Details are as follows:
(1) Client: Public Works Department, WD V (bldg), Mapusa Goa
(11) Estimated Cost: 300 Lakhs
(iii) Completion Time: 365 days including monsoon.
Q6 A) Explain in detail any TWO types of Contracts? (10 marks)
B) Prepare bar bending schedule for Figure No.2 of R.C.C. Beam of 7 m cle

' . arspan and (10 marks)
65 cm and 40 cm in section. Bars are bent at 45 angle. Top and Bottom cover is of §

cm and end covers of 4 cm.

& 2, 12rarn dia lop bars

2D s ps @ 12emcle .
"D surreps, i 12¢ 1y 8rom slirjups @ 25? c/c /g’_gzrnm diz bent up bars
SRS : .
I ]' 20 I
Vi J
B L TEe |
e .4, 25mm dia straight bats
Pian ’j‘ I
Fig 2.0
[
Froare Noll
PART C

Q7 A) Write notes on (ANY TWO) (5x2=10)
(i) Rent fixation
(1) Termination of Contracts
(ii1) Direct and Indirect Overheads
B) A building has been constructed at a cost of Rs. 2, 50, 00,000 and has a life of 50

years with 12% scrap value. Find the depreciation by sinking fund method. (10 marks)
(a) Rate of Material (in Rupees)
Cement 420.00/50kg 1
bag
Sand 2200/m>
Aggregate 1400/m?
Vitrified Tiles 1000/m?

[RS)




(b) Labour Wages per day (in Rupees)

TE1214

Mason 1000
Male Coolie 700
Female Coolie 600
Bhisti 700
Tile Fitter 1000
Helper (Tiling) 700
(c) Labour output
Item | Output | Mason | Male | Female | Bhisti Tile | Helper
Coolie | Coolie Fitter | (Tiling)
Vitrifie | Per 1 R e T 0.40 0.80
Tile m’
flooring
P.C.C. Per 1 1 1 1 040 | e | eeee-
m?

Q8 A) Write detailed specification for M20 grade of R.C.C. work?
B) A lease-hold property is to produce a net income of Rs. 12,000/- per annum for the (10 marks)

next 60 years. What is the value of the property? Assume that the landlord desires a
return of 6% on his capital and the sinking fund to replace the capital is also to
accumulate at 6%. What will be the value of the property if the rate of interest for

redemption of capital is 3%.

[SARYETIN

L A

(10 marks)




Paper / Subject Code: TE1205 / 3)Air and Noise Pollution and Control

TE1205
‘ - Total No. of Printed Pages: 2
, T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
| EXAMINATION JUNE 2023
Air and Noise Pollution and Control
[Time: 3 Hours] [Max. Marks:100]

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

2. Each question is of total 20 marks.
3. Answer total 5 questions, 2 questions from Part A, 2 questions from Part
B and 1 question from Part C.
4. Assume any additional data if required and mention it clearly.
‘ Part-A
Q1 a) Describe the total source classification of air pollutants. 8
b) Differentiate between the primary pollutant and secondary pollutant. 6
i
¢) Define the following terms 6
1) Aerosols i) Fog iii) Smog
Q2 a) Describe the effect of air pollutants on human health and on plants. 12
b) Describe acid rains and its effects on environment. 8
Q3 a) Describe Fumigation plume behaviour and Looping plume behaviour along with 10

neat diagram with all technical details.

b) Explain the procedure for the collection of suspended
volume sampler along with neat diagram.
Part-B

Q4 a) What are the main principles of air pollution abateme
of using control equipment?

particulate matter using high 10

nt? What are the objectives 12

b) A factory uses 800000 litres of furnace oil Specifi

5477630089|432A8D3SE461328E83A561




Q5

Q6

Q7

b)

b)

Paper / Subject Code: TE1205 / 3)Air and Noise Pollution and Control

TE1205

Describe the Packed Towers along with neat diagram and what are its advantages 12
and disadvantages?

Describe the effects of noise pollution on human health and also describe how to 8
control noise pollution.

Explain with a neat diagram the construction and working of ESP. what are its 12
advantages and disadvantage?

What are the ambient air quality standards in respect of noise? What do you §
understand by Indoor noise pollution and outdoor noise pollution?

Part-C

Explain the theory of formation of photochemical smog and what are its effects 10
on environment?
Describe the Greenhouse effects along with neat diagram and impact of

. 10
greenhouse effect on environment.

Q8 Write short notes on the following

1)
ii)

iii)

Settling chamber
Heat Island Effect
Ambient Air Quality Standards

~J




TE1202

Total No. of Printed Pages: 3

[Time: 3:00 Hours]

Ql

T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
ENAMINATION JUNE 2023
Design of Steel Structures

Instructions: i.  Answer ANY TWO questions from PART A and PART B and
ANY ONE question from PART C
il.  Draw neat sketches in support of your answer, wherever possible.
lii.  Make suitable assumptions if essential and state them clearly.
tv.  IS: 800-2007 and steel tables are permitted in exam halls.

PART - A
a. Enumcratc the loads taken into consideration for designing of any element. Also
list the load combinations recommended by IS 800:2007.

b. A 16 mm thick plate is joined to a 12 mm plate by 150 mm long (effective) butt
weld. Determine the strength of joint if
(1) a double V butt weld is used
(i1) a single V butt weld is used

Lcision membei oo fuae coee d actored tensile load o 01 kel Design a suitable
singlc angle unequal section when connection is made with

(1) M20 bolts of grade 4.6

(ii) Fillet weld.

Assume longer leg is to be connected to the gusset plate.

Trusses of span 20m and height 5 m are spaced at 4.5 m centre to centre, Design channel
section purlins to be placed at 1.4 m distances to resist following loads:

Weight of sheeting including bolts = 171 N/m2

Selt-weight of purlins = 125 N/m2

Live load = 0.4 kN/m2

Wind Load = 1.2 kN/m2, suction

[Max. Marks:100]

12




Q4

Qs

06

TE1202

PART-B

a. Calculate the shape factor for the hollow rectangular section shown in the fig. 5
1Y g

tod

b. Determine the preliminary section required for the plate girder to carry factored 15
load of 45 kN/m over the simply supported span of 30 m when :
i) Only bearing stiffencrs are to be provided
ii) Both the bearing and intermediate stiffeners are to be provided
1il) When no stiffeners are to be provided.

Design a column having an effective length of 6 m and subjected to a factored axial load 20
of 2600 kN. Provide channels back to back connected by welded battens.

Design the <lab base for column ISMB 300 to carry an axial load of 750 kN. The grade of 20

A e e




Q7 a.
b.
G
b.

TE1202
PART-C

List the advantages and disadvantages of bolted connections. 6

Find the safe load P carried by the joint shown below. M20bolts of grade 4.6 are 14
provided at pitch of 80mm. The thickness of the ffange is 6.1 mm and that of the
bracket plate is § mm. '

- i r
e L 2y .-
1 j
R, e e s )
o I ‘
,«' O |
; i |
Mo % - "i 7 ,. & /
Mo A s /
DI RS v 4
N H | i e
; ! /
5 O : © //
=0 e /
;- !

16 am

With relerence IS B0LZ007 explain how the design shoar saength of a beamis

to be calculated.

Design a gantry girder for simply supported span of 6.5 m for the following data: 14
Span of cranc girder= 16 m

Capacity of crane girder=250 kN

Self-weight of crane girder- 200 kN

Self-weight of trolley = 50 kN

Self-weight of rail= 0.3 kN/m

Minimum hook approach = 1.00 m

Distance between wheels =3.5m

Restrict to check of combined local capacity only.




Paper / Subject Code: TE1203 / 1) Geosynthetics and Application

TE1203
Total No. of Printed Pages: 02
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
1) Geosynthetics and Application
[Time: 3: 00 Hours) ' [Max. Marks:100]

Instructions: 1) All main question carry 20 marks

Ql

Q2

Q3

Q4

Q5

2) Answer five question, two from Part A, and two from Part B, one
from Part C

3) Assume suitable data wherever necessary.

Part A

What are the practical applications of geotextiles? What are the different types of 10
geotextiles?

. "Write a short note on the scparation functions of a geosynthetics material. State 10

an example to compliment your answer.

Write in brief on the endurance properties of geosynthetic 15
i. Abrasion resistance
ii. Ultraviolet radiation stability
iil. Chemical and biological resistance
. Write a note on geosynthetics as a reinforcement and confinement 5

Explain how geosynthetic can be used in filtration and fluid transmission. State 10
one example. Draw neat sketches to compliment your answer

. Write a note on 10
i Tensile strength
il. Puncher test
iii. burst test
iv. soil geosynthetic friction test
Part B

What are the practical applications of geotextiles? What are the different t

_ ypes of 10
geotextiles?

. Which method of ground improvement will you suggest to contro! slope failures. 10

Write note on

10
i.  Dewatering by electro osmosis
ii.  Pre stressed anchors
. How can you prevent liquefaction hazards using ground improvement 10

techniques? Explain 10 the principle of liquefaction and how the suggested
method will reduce the liquefaction hazard? Draw neat sketched if required



Q6

Q7

Q38

Paper / Subject Code: TE1203 / 1) Geosynthetics and Application

TE120.

What do you understand by reinforced earth? Enumerate various applications of 10

reinforced earth.

. Worite a note on

i. Ground freezing
il. Nano technologies in site remediation

Part C

Explain the open sumps and vacuum well dewatering systems

With neat sketch explain the methodology of ground improvement by Stone
columns?

Design a geotextile wrap around a soil retaining wall for a height of 5m.
calculate the length of the geowrap and the spacing

Properties of reinforcing soil

Unit weight Y,,=17KN/m3

Cohesion of soil C;=0KN/m2

Angle of internal friction=¢,=35°

Angle of friction between soil and reinforcement §=25°

Ultimate tensile strength of the geotextile Tur=60KN/m

Factor of safety=1.6

Cumulative reduction factor RF==4.68

Write note on

1) use of geosynthetics in lining of canals
ii) use of geosynthetics in land fills

10

10

10

10

10



Paper / Subject Code: TE1204 / 2)Finite Element Method

TE1204
Total No. of Printed Pages: 03
T.E - (Civil) (Sem-VI)(Revised Course 2019-2020)
EXAMINATION JANUARY 2023
2)Finite Element Method
[Time: 3:00 Hours] ' [Max. Marks:100]
Instructions: 1. Answer ANY TWO questions from PART A and 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
Ql a. Explain with neat sketches and relevant equations the plane strain idealization 10

and plane stress idealization of a three-dimensional physical problem.

b. Using the variational approach for the bar element shown. find the stress at the

10
support and in the middle. Assume the displacement field, u = w. where
h is the unknown displacement in the middle.
A,E
) Yalid ;
7 '25‘ 5 s —f
= - A T ey — —,[a
g
N ¢
Fig.1
Q2 a. A bar is having uniform cross sectional area of 300mm? and is subjected to a 12
load P = 600 kN as shown in fig. 2. Determine the displacement field, stress and
support reaction in the bar. Take E = 200 GPa.
| - |
| .
:K....izi.’»." : | Ve 1 i
Fig.2 Cobe
b. Derive shape functions for a cubic 1-D element.
08
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Paper / Subject Code: TE1204 / 2)Finite Element Method

TE1204

Q3 Determine the horizontal and vertical displacements at the nodes and the stress in each 20
element for the plane truss shown. All elements have E=201 GPa and area of 4x 10~ m2.

e
’ B 0 3
Part B
Q4 a. Derive the shape functions for a linear strain triangle. 10
b. Evaluate the following integral using two point Gauss Legendre Quadrature 10
. S S
technique / = [ e* dx
Q5 a. Explain Iso-parametric functions. 05
b. A simply supported beam of span 6m and uniform flexural rigidity EI =40000 15
kN-m2 is subjected to clockwise couple of 300 kN-m at a distance of 4m from
the left end as shown. Find the deflection at the point of application of the couple
and internal loads.
po T ‘ &
: oy 9 Vi 4
Fig.d
Q6 a. Explain formulation of element mass matrices in bar and beam element. 10
b. Derive the Hermite shape functions for a beam. 10
2
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Q7

Q8

d.

Paper / Subject Code: TE1204/ 2)Finite Element Method

Part C

Solve by Cholesky's decomposition method.
6x + 15y + 552 =76

15x + 55y + 225z = 295

55x + 225y + 979z = 1259

what is half band width? State its advantage in FEM.

Derive the stiffness matrix for quadrilateral element.

Explain the following

i Properties of eigenvectors.

i. Transformation method for evaluation of eigenvalue-eigenvector.
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