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Seat
No.

 S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if necessary and mention it clearly.
4) Figures to right indicate full marks.
5) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Which of the following is not a composition of cement ?
a) Tricalcium silicate b) Diacalcium silicate
c) Tricalcium aluminate d) Dicalcium aluminate

2) At 28 days of curing concrete attains a strength of
a) 20 to 25% b) 60 to 70% c) 65 to 80% d) 90 to 95%

3) As the workability increases compaction factor
a) Decreases b) Increases c) Remains same d) None of these

4) The volume of one bag of cement is taken as
a) 35 liters b) 70 liters c) 35 m3 d) 70 m3

5) Workability of concrete mix with low water cement ratio is determined by
a) Tensile strength test b) Slump cone test
c) Compaction Factor test d) Flexural strength test

6) The process of proper and accurate measurement of concrete ingredients
for uniformity proportion, is known as
a) Curing b) Mixing c) Grading d) Batching

P.T.O.
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7) The tensile strength of concrete is about __________ of its compressive
strength.
a) 10 to 15% b) 30 to 40% c) 50% d) 60 to 75%

8) Which of the following is not cement in the real sense ?
a) blast-furnace-slag cement b) low heat cement
c) high alumina cement d) None of the above

9) The function of fine aggregate
a) to assist in producing workability and uniformity in the mixture
b) to assist the cement paste to hold the coarse aggregate particles in

suspension
c) to promote plasticity in the mixture prevent possible segregation of paste

and coarse aggregate
d) all of the above

10) Gap grading is one in which ?
a) one or more intermediate fractions are absent
b) the particle fall within a narrow limit of size fractions
c) combination of fractions of FA and CA
d) all the particles are of uniform size

11) Addition of Pozzolanic material results in
a) Improved workability
b) Reduction in heat of hydration
c) Increased resistance to sulphate attack
d) All of the above

12) The workability of concrete using Vee-Bee test is measured in
a) mm b) cm c) min d) sec

13) Shrinkage increases with
a) Increase in the water-cement ratio
b) Increase in cement content
c) Decrease in humidity
d) All of the above

14) The strength of concrete is decreased by
a) Vibration b) Impact
c) Fatigue d) None of the above

______________
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Seat
No.

  S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Write a short note on any seven (4 marks each) : (7×4=28)
a) Bogue’s Compounds
b) Importance of shape and texture of aggregate
c) Bulking of sand
d) Plasticizers and super plasticizers
e) Rapid hardening cement
f) Compaction Factor Test
g) Importance of grading of aggregates
h) Factors affecting workability
i) Gap Grading
j) Mixing of concrete.

SECTION – II

3. Design a concrete mix of grade M25 as per ACI Method for following data : 16

Concrete is to be used for R.C.C. work of residential building.
1) Cement to be used – OPC 53 grade
2) Workability required – 80 – 100 mm Slump (Medium Workability)
3) Degree of control = Very Good
4) Method of concrete placing – Pumping
5) Max. size of aggregate – 20 mm, angular
6) Test data for material

a) Specific gravity of Cement = 3.15, FA = 2.60 and CA = 2.90
b) Dry Rodded Bulk Density of FA = 1880 kg/m3 and CA = 1760 kg/m3

c) Water absorption of FA = 2% and CA = 1%
d) Moisture content of FA = 2% and CA = 0%.
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7) Sieve Analysis

IS Sieve Size (mm) 40 20 10 4.75 2.36 1.18 0.6 0.3 0.15

%
Passing

CA I 100 100 88 12 03 – – – –

CA II 100 92 14 03 – – – – –

FA – – 100 89 70 35 19 08 02

            28-Day Strength of Cement, Tested According to IS 4031-1968
A = 31.9 – 36.8 N/mm2 B = 36.8 – 41.7 N/mm2

C = 41.7 – 46.6 N/mm2 D = 46.6 – 51.5 N/mm2

E = 51.5 – 56.4 N/mm2 F = 56.4 – 61.3 N/mm2

Fig. 1 relationship between free water-cement ratio and concrete strength for
different cement strengths (Ref : IS10262-1982)
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Table No. 1 : Value for the factor K Himsworth Constant.

Percentage of result allowed
to fall below the minimum

Value K

0.1 3.09

0.6 2.50

1.0 2.33

2.5 1.96

5.0 1.65

6.6 1.50

16.0 1

Table No. 2 : Suggested values for standard deviation.

Sr. No. Placing and Mixing Condition
Degree of

Control

Standard
Deviation

(MPa)

1
Dried aggregates, Completely accurate grading, exact
water/cement ratio, controlled temperature curing

Laboratory
Precision

1.3

2

Weigh-batching of all materials, control of aggregate
grading, 3 sizes of aggregates plus sand, control of
water added to allow for moisture content of
aggregates, allowance for weight of aggregate and
sand displaced by water, continual supervision

Excellent 2.8

3
Weigh-batching of all materials, control of aggregate
grading, control of water added to allow for moisture
content of aggregates, continual supervision

High 3.50

4
Weigh-batching of all materials, control of aggregate
grading, control of water added, frequent supervision

Very Good 4.20

5

Weigh-batching of all materials, water content
controlled by inspection of mix, periodic check of
workability, use of two sizes of aggregate (Fine and
Coarse), only intermittent supervision

Good 5.70

6

Volume batching of all aggregates allowing for bulking
of sand, weigh batching of cement, water content
controlled by inspection of mix, intermittent
supervision

Fair 6.50

7
Volume batching of all materials use of all in
aggregate, little or no supervision

Poor
Uncontrolled

8.50
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Table No. 3 : Approximate mixing water requirements for different slumps
and maximum size of aggregate.

Sr.
No.

Slump Value
(mm)

Water, kg/cum of concrete, for maximum size of
coarse aggregate
10

mm
12.5
mm

20
mm

25
mm

40
mm

50
mm

70
mm

150
mm

1 30 to 50 205 200 185 180 160 155 145 125

2 80 to 100 225 215 200 195 175 170 160 140

3 150 to 180 240 230 210 205 185 180 170 –

4
Approximate
air content (%)

3 2.50 2 1.50 1 0.50 0.30 0.20

Ref : ACI Manual 211.1
Notes : The above values are maximum, for reasonably well shaped angular

    aggregate graded with acceptable limits.
1) The quantities of mixing water can be used to compute cement factors for

trial batches.
2) For aggregates greater than 40 mm, the slump values are based on slump

tests after removal of particles greater than 40 mm by wet screening.

Table No. 4 : Requirements of ACI 318-89, for W/C ratio and strength for
special exposure conditions.

Sr.
No.

Exposure condition
Maximum
W/C ratio,

Minimum
Design strength

(MPa)

1
Concrete intended to be watertight
a) Exposed to fresh water
b) Exposed to brackish or sea water

0.50 25

0.45 30

2 Concrete exposed to freezing and
thawing in a moist condition

a) Kerbs, gutters, gurad rail or thin
sections

0.45 30

b) Other elements 0.50 25

c) In presence of de-icing chemicals 0.45 30

3

For corrosion protection of reinforced
concrete exposed to deicing salts,
brackish water, sea water or spray
from these sources

0.40 30
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Table No. 5 : Dry bulk volume of coarse aggregate per unit valume of concrete.

Maximum size
of aggregate

Volume of rodded coarse aggregate per unit volume of concrete
for different fineness moduli of sand

2.40 2.60 2.80 3.00

10 mm 0.50 0.48 0.46 0.44
12.5 mm 0.59 0.57 0.55 0.53
20 mm 0.66 0.64 0.62 0.60
25 mm 0.71 0.69 0.67 0.65
40 mm 0.76 0.74 0.72 0.70
50 mm 0.78 0.76 0.74 0.72
70 mm 0.81 0.79 0.77 0.75

150 mm 0.87 0.85 0.83 0.81

Notes :
1) These volumes are selected from empirical relationships to produce

concrete with a degree of workability suitable for usual RC construction,
for less workable concrete, such as that required for concrete pavements
they may be increased by about 10 percent, for more workable concrete,
such as that required for pumped concrete, they may be decrease by
about 10 percent.

2) Fineness modulus of sand = sum of cumulative ratios retained on sieved
with square opening of about 0.15, 0.30, 0.60, 1.18, 2.36 and 4.75 mm.

Table No. 6 : First estimate of the weight of fresh concrete.

Sr.
No.

Maximum size of
aggregate

First estimate of concrete weight (kg/cum)

Non air entrained Concrete Air Entrained Concrete

1 10 mm 2285 2190

2 12.5 mm 2315 2235

3 20 mm 2355 2280

4 25 mm 2375 2315

5 40 mm 2420 2355

6 50 mm 2445 2375

7 70 mm 2465 2400

8 150 mm 2505 2435

Notes :
1) Above values are based on concrete of medium richness (cement content

330 kg/cum), medium slump and specific gravity of aggregate = 2.70.
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2) If required, the estimate of weight may be refined as follows based on
available information : for every 5 kg difference in mixing water from
values for 80 to 10 mm slump, correct the weight per cum by 8 kg in the
opposite direction ; for every 20 kg difference in cement content from 330
kg, correct the weight per cum by 3 kg in same direction ; for every 0.1
value by which the aggregate specific gravity deviates from 2.70, correct
the concrete weight by 70 kg in same direction.

OR

Explain stepwise procedure used for concrete mix design by IS code method.

4. Write a short note on any three : (3×4=12)

1) Shrinkage of concrete

2) Effect of W/C ratio on durability of concrete

3) Nominal mix concrete

4) Light weight concrete

5) Factors affecting quality control of concrete.

_____________________
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Seat
No.

 S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if necessary and mention it clearly.
4) Figures to right indicate full marks.
5) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Which of the following is not cement in the real sense ?

a) blast-furnace-slag cement b) low heat cement

c) high alumina cement d) None of the above

2) The function of fine aggregate

a) to assist in producing workability and uniformity in the mixture

b) to assist the cement paste to hold the coarse aggregate particles in

suspension

c) to promote plasticity in the mixture prevent possible segregation of paste

and coarse aggregate

d) all of the above

3) Gap grading is one in which ?

a) one or more intermediate fractions are absent

b) the particle fall within a narrow limit of size fractions

c) combination of fractions of FA and CA

d) all the particles are of uniform size

P.T.O.

Set Q
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4) Addition of Pozzolanic material results in
a) Improved workability
b) Reduction in heat of hydration
c) Increased resistance to sulphate attack
d) All of the above

5) The workability of concrete using Vee-Bee test is measured in
a) mm b) cm c) min d) sec

6) Shrinkage increases with
a) Increase in the water-cement ratio
b) Increase in cement content
c) Decrease in humidity
d) All of the above

7) The strength of concrete is decreased by
a) Vibration b) Impact
c) Fatigue d) None of the above

8) Which of the following is not a composition of cement ?
a) Tricalcium silicate b) Diacalcium silicate
c) Tricalcium aluminate d) Dicalcium aluminate

9) At 28 days of curing concrete attains a strength of
a) 20 to 25% b) 60 to 70% c) 65 to 80% d) 90 to 95%

10) As the workability increases compaction factor
a) Decreases b) Increases c) Remains same d) None of these

11) The volume of one bag of cement is taken as
a) 35 liters b) 70 liters c) 35 m3 d) 70 m3

12) Workability of concrete mix with low water cement ratio is determined by
a) Tensile strength test b) Slump cone test
c) Compaction Factor test d) Flexural strength test

13) The process of proper and accurate measurement of concrete ingredients
for uniformity proportion, is known as
a) Curing b) Mixing c) Grading d) Batching

14) The tensile strength of concrete is about __________ of its compressive
strength.
a) 10 to 15% b) 30 to 40% c) 50% d) 60 to 75%

______________



Set Q

�������	� -3- SLR-EP – 16

Seat
No.

  S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Write a short note on any seven (4 marks each) : (7×4=28)
a) Bogue’s Compounds
b) Importance of shape and texture of aggregate
c) Bulking of sand
d) Plasticizers and super plasticizers
e) Rapid hardening cement
f) Compaction Factor Test
g) Importance of grading of aggregates
h) Factors affecting workability
i) Gap Grading
j) Mixing of concrete.

SECTION – II

3. Design a concrete mix of grade M25 as per ACI Method for following data : 16

Concrete is to be used for R.C.C. work of residential building.
1) Cement to be used – OPC 53 grade
2) Workability required – 80 – 100 mm Slump (Medium Workability)
3) Degree of control = Very Good
4) Method of concrete placing – Pumping
5) Max. size of aggregate – 20 mm, angular
6) Test data for material

a) Specific gravity of Cement = 3.15, FA = 2.60 and CA = 2.90
b) Dry Rodded Bulk Density of FA = 1880 kg/m3 and CA = 1760 kg/m3

c) Water absorption of FA = 2% and CA = 1%
d) Moisture content of FA = 2% and CA = 0%.
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7) Sieve Analysis

IS Sieve Size (mm) 40 20 10 4.75 2.36 1.18 0.6 0.3 0.15

%
Passing

CA I 100 100 88 12 03 – – – –

CA II 100 92 14 03 – – – – –

FA – – 100 89 70 35 19 08 02

       

         28-Day Strength of Cement, Tested According to IS 4031-1968
A = 31.9 – 36.8 N/mm2 B = 36.8 – 41.7 N/mm2

C = 41.7 – 46.6 N/mm2 D = 46.6 – 51.5 N/mm2

E = 51.5 – 56.4 N/mm2 F = 56.4 – 61.3 N/mm2

Fig. 1 relationship between free water-cement ratio and concrete strength for
different cement strengths (Ref : IS10262-1982)
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Table No. 1 : Value for the factor K Himsworth Constant.

Percentage of result allowed
to fall below the minimum

Value K

0.1 3.09

0.6 2.50

1.0 2.33

2.5 1.96

5.0 1.65

6.6 1.50

16.0 1

Table No. 2 : Suggested values for standard deviation.

Sr. No. Placing and Mixing Condition
Degree of

Control

Standard
Deviation

(MPa)

1
Dried aggregates, Completely accurate grading, exact
water/cement ratio, controlled temperature curing

Laboratory
Precision

1.3

2

Weigh-batching of all materials, control of aggregate
grading, 3 sizes of aggregates plus sand, control of
water added to allow for moisture content of
aggregates, allowance for weight of aggregate and
sand displaced by water, continual supervision

Excellent 2.8

3
Weigh-batching of all materials, control of aggregate
grading, control of water added to allow for moisture
content of aggregates, continual supervision

High 3.50

4
Weigh-batching of all materials, control of aggregate
grading, control of water added, frequent supervision

Very Good 4.20

5

Weigh-batching of all materials, water content
controlled by inspection of mix, periodic check of
workability, use of two sizes of aggregate (Fine and
Coarse), only intermittent supervision

Good 5.70

6

Volume batching of all aggregates allowing for bulking
of sand, weigh batching of cement, water content
controlled by inspection of mix, intermittent
supervision

Fair 6.50

7
Volume batching of all materials use of all in
aggregate, little or no supervision

Poor
Uncontrolled

8.50
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Table No. 3 : Approximate mixing water requirements for different slumps
and maximum size of aggregate.

Sr.
No.

Slump Value
(mm)

Water, kg/cum of concrete, for maximum size of
coarse aggregate
10

mm
12.5
mm

20
mm

25
mm

40
mm

50
mm

70
mm

150
mm

1 30 to 50 205 200 185 180 160 155 145 125

2 80 to 100 225 215 200 195 175 170 160 140

3 150 to 180 240 230 210 205 185 180 170 –

4
Approximate
air content (%)

3 2.50 2 1.50 1 0.50 0.30 0.20

Ref : ACI Manual 211.1
Notes : The above values are maximum, for reasonably well shaped angular

    aggregate graded with acceptable limits.
1) The quantities of mixing water can be used to compute cement factors for

trial batches.
2) For aggregates greater than 40 mm, the slump values are based on slump

tests after removal of particles greater than 40 mm by wet screening.

Table No. 4 : Requirements of ACI 318-89, for W/C ratio and strength for
special exposure conditions.

Sr.
No.

Exposure condition
Maximum
W/C ratio,

Minimum
Design strength

(MPa)

1
Concrete intended to be watertight
a) Exposed to fresh water
b) Exposed to brackish or sea water

0.50 25

0.45 30

2 Concrete exposed to freezing and
thawing in a moist condition

a) Kerbs, gutters, gurad rail or thin
sections

0.45 30

b) Other elements 0.50 25

c) In presence of de-icing chemicals 0.45 30

3

For corrosion protection of reinforced
concrete exposed to deicing salts,
brackish water, sea water or spray
from these sources

0.40 30
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Table No. 5 : Dry bulk volume of coarse aggregate per unit valume of concrete.

Maximum size
of aggregate

Volume of rodded coarse aggregate per unit volume of concrete
for different fineness moduli of sand

2.40 2.60 2.80 3.00

10 mm 0.50 0.48 0.46 0.44
12.5 mm 0.59 0.57 0.55 0.53
20 mm 0.66 0.64 0.62 0.60
25 mm 0.71 0.69 0.67 0.65
40 mm 0.76 0.74 0.72 0.70
50 mm 0.78 0.76 0.74 0.72
70 mm 0.81 0.79 0.77 0.75

150 mm 0.87 0.85 0.83 0.81

Notes :
1) These volumes are selected from empirical relationships to produce

concrete with a degree of workability suitable for usual RC construction,
for less workable concrete, such as that required for concrete pavements
they may be increased by about 10 percent, for more workable concrete,
such as that required for pumped concrete, they may be decrease by
about 10 percent.

2) Fineness modulus of sand = sum of cumulative ratios retained on sieved
with square opening of about 0.15, 0.30, 0.60, 1.18, 2.36 and 4.75 mm.

Table No. 6 : First estimate of the weight of fresh concrete.

Sr.
No.

Maximum size of
aggregate

First estimate of concrete weight (kg/cum)

Non air entrained Concrete Air Entrained Concrete

1 10 mm 2285 2190

2 12.5 mm 2315 2235

3 20 mm 2355 2280

4 25 mm 2375 2315

5 40 mm 2420 2355

6 50 mm 2445 2375

7 70 mm 2465 2400

8 150 mm 2505 2435

Notes :
1) Above values are based on concrete of medium richness (cement content

330 kg/cum), medium slump and specific gravity of aggregate = 2.70.
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2) If required, the estimate of weight may be refined as follows based on
available information : for every 5 kg difference in mixing water from
values for 80 to 10 mm slump, correct the weight per cum by 8 kg in the
opposite direction ; for every 20 kg difference in cement content from 330
kg, correct the weight per cum by 3 kg in same direction ; for every 0.1
value by which the aggregate specific gravity deviates from 2.70, correct
the concrete weight by 70 kg in same direction.

OR

Explain stepwise procedure used for concrete mix design by IS code method.

4. Write a short note on any three :        (3×4=12)

1) Shrinkage of concrete

2) Effect of W/C ratio on durability of concrete

3) Nominal mix concrete

4) Light weight concrete

5) Factors affecting quality control of concrete.

_____________________
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Seat
No.

 S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if necessary and mention it clearly.
4) Figures to right indicate full marks.
5) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Workability of concrete mix with low water cement ratio is determined by

a) Tensile strength test b) Slump cone test

c) Compaction Factor test d) Flexural strength test

2) The process of proper and accurate measurement of concrete ingredients

for uniformity proportion, is known as

a) Curing b) Mixing c) Grading d) Batching

3) The tensile strength of concrete is about __________ of its compressive

strength.

a) 10 to 15% b) 30 to 40% c) 50% d) 60 to 75%

4) Which of the following is not cement in the real sense ?

a) blast-furnace-slag cement b) low heat cement

c) high alumina cement d) None of the above

P.T.O.

Set R
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5) The function of fine aggregate
a) to assist in producing workability and uniformity in the mixture
b) to assist the cement paste to hold the coarse aggregate particles in

suspension
c) to promote plasticity in the mixture prevent possible segregation of paste

and coarse aggregate
d) all of the above

6) Gap grading is one in which ?
a) one or more intermediate fractions are absent
b) the particle fall within a narrow limit of size fractions
c) combination of fractions of FA and CA
d) all the particles are of uniform size

7) Addition of Pozzolanic material results in
a) Improved workability
b) Reduction in heat of hydration
c) Increased resistance to sulphate attack
d) All of the above

8) The workability of concrete using Vee-Bee test is measured in
a) mm b) cm c) min d) sec

9) Shrinkage increases with
a) Increase in the water-cement ratio
b) Increase in cement content
c) Decrease in humidity
d) All of the above

10) The strength of concrete is decreased by
a) Vibration b) Impact
c) Fatigue d) None of the above

11) Which of the following is not a composition of cement ?
a) Tricalcium silicate b) Diacalcium silicate
c) Tricalcium aluminate d) Dicalcium aluminate

12) At 28 days of curing concrete attains a strength of
a) 20 to 25% b) 60 to 70% c) 65 to 80% d) 90 to 95%

13) As the workability increases compaction factor
a) Decreases b) Increases c) Remains same d) None of these

14) The volume of one bag of cement is taken as
a) 35 liters b) 70 liters c) 35 m3 d) 70 m3

______________
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Seat
No.

  S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Write a short note on any seven (4 marks each) : (7×4=28)
a) Bogue’s Compounds
b) Importance of shape and texture of aggregate
c) Bulking of sand
d) Plasticizers and super plasticizers
e) Rapid hardening cement
f) Compaction Factor Test
g) Importance of grading of aggregates
h) Factors affecting workability
i) Gap Grading
j) Mixing of concrete.

SECTION – II

3. Design a concrete mix of grade M25 as per ACI Method for following data : 16

Concrete is to be used for R.C.C. work of residential building.
1) Cement to be used – OPC 53 grade
2) Workability required – 80 – 100 mm Slump (Medium Workability)
3) Degree of control = Very Good
4) Method of concrete placing – Pumping
5) Max. size of aggregate – 20 mm, angular
6) Test data for material

a) Specific gravity of Cement = 3.15, FA = 2.60 and CA = 2.90
b) Dry Rodded Bulk Density of FA = 1880 kg/m3 and CA = 1760 kg/m3

c) Water absorption of FA = 2% and CA = 1%
d) Moisture content of FA = 2% and CA = 0%.
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7) Sieve Analysis

IS Sieve Size (mm) 40 20 10 4.75 2.36 1.18 0.6 0.3 0.15

%
Passing

CA I 100 100 88 12 03 – – – –

CA II 100 92 14 03 – – – – –

FA – – 100 89 70 35 19 08 02

            28-Day Strength of Cement, Tested According to IS 4031-1968
A = 31.9 – 36.8 N/mm2 B = 36.8 – 41.7 N/mm2

C = 41.7 – 46.6 N/mm2 D = 46.6 – 51.5 N/mm2

E = 51.5 – 56.4 N/mm2 F = 56.4 – 61.3 N/mm2

Fig. 1 relationship between free water-cement ratio and concrete strength for
different cement strengths (Ref : IS10262-1982)
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Table No. 1 : Value for the factor K Himsworth Constant.

Percentage of result allowed
to fall below the minimum

Value K

0.1 3.09

0.6 2.50

1.0 2.33

2.5 1.96

5.0 1.65

6.6 1.50

16.0 1

Table No. 2 : Suggested values for standard deviation.

Sr. No. Placing and Mixing Condition
Degree of

Control

Standard
Deviation

(MPa)

1
Dried aggregates, Completely accurate grading, exact
water/cement ratio, controlled temperature curing

Laboratory
Precision

1.3

2

Weigh-batching of all materials, control of aggregate
grading, 3 sizes of aggregates plus sand, control of
water added to allow for moisture content of
aggregates, allowance for weight of aggregate and
sand displaced by water, continual supervision

Excellent 2.8

3
Weigh-batching of all materials, control of aggregate
grading, control of water added to allow for moisture
content of aggregates, continual supervision

High 3.50

4
Weigh-batching of all materials, control of aggregate
grading, control of water added, frequent supervision

Very Good 4.20

5

Weigh-batching of all materials, water content
controlled by inspection of mix, periodic check of
workability, use of two sizes of aggregate (Fine and
Coarse), only intermittent supervision

Good 5.70

6

Volume batching of all aggregates allowing for bulking
of sand, weigh batching of cement, water content
controlled by inspection of mix, intermittent
supervision

Fair 6.50

7
Volume batching of all materials use of all in
aggregate, little or no supervision

Poor
Uncontrolled

8.50
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Table No. 3 : Approximate mixing water requirements for different slumps
and maximum size of aggregate.

Sr.
No.

Slump Value
(mm)

Water, kg/cum of concrete, for maximum size of
coarse aggregate
10

mm
12.5
mm

20
mm

25
mm

40
mm

50
mm

70
mm

150
mm

1 30 to 50 205 200 185 180 160 155 145 125

2 80 to 100 225 215 200 195 175 170 160 140

3 150 to 180 240 230 210 205 185 180 170 –

4
Approximate
air content (%)

3 2.50 2 1.50 1 0.50 0.30 0.20

Ref : ACI Manual 211.1
Notes : The above values are maximum, for reasonably well shaped angular

    aggregate graded with acceptable limits.
1) The quantities of mixing water can be used to compute cement factors for

trial batches.
2) For aggregates greater than 40 mm, the slump values are based on slump

tests after removal of particles greater than 40 mm by wet screening.

Table No. 4 : Requirements of ACI 318-89, for W/C ratio and strength for
special exposure conditions.

Sr.
No.

Exposure condition
Maximum
W/C ratio,

Minimum
Design strength

(MPa)

1
Concrete intended to be watertight
a) Exposed to fresh water
b) Exposed to brackish or sea water

0.50 25

0.45 30

2 Concrete exposed to freezing and
thawing in a moist condition

a) Kerbs, gutters, gurad rail or thin
sections

0.45 30

b) Other elements 0.50 25

c) In presence of de-icing chemicals 0.45 30

3

For corrosion protection of reinforced
concrete exposed to deicing salts,
brackish water, sea water or spray
from these sources

0.40 30
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Table No. 5 : Dry bulk volume of coarse aggregate per unit valume of concrete.

Maximum size
of aggregate

Volume of rodded coarse aggregate per unit volume of concrete
for different fineness moduli of sand

2.40 2.60 2.80 3.00

10 mm 0.50 0.48 0.46 0.44
12.5 mm 0.59 0.57 0.55 0.53
20 mm 0.66 0.64 0.62 0.60
25 mm 0.71 0.69 0.67 0.65
40 mm 0.76 0.74 0.72 0.70
50 mm 0.78 0.76 0.74 0.72
70 mm 0.81 0.79 0.77 0.75

150 mm 0.87 0.85 0.83 0.81

Notes :
1) These volumes are selected from empirical relationships to produce

concrete with a degree of workability suitable for usual RC construction,
for less workable concrete, such as that required for concrete pavements
they may be increased by about 10 percent, for more workable concrete,
such as that required for pumped concrete, they may be decrease by
about 10 percent.

2) Fineness modulus of sand = sum of cumulative ratios retained on sieved
with square opening of about 0.15, 0.30, 0.60, 1.18, 2.36 and 4.75 mm.

Table No. 6 : First estimate of the weight of fresh concrete.

Sr.
No.

Maximum size of
aggregate

First estimate of concrete weight (kg/cum)

Non air entrained Concrete Air Entrained Concrete

1 10 mm 2285 2190

2 12.5 mm 2315 2235

3 20 mm 2355 2280

4 25 mm 2375 2315

5 40 mm 2420 2355

6 50 mm 2445 2375

7 70 mm 2465 2400

8 150 mm 2505 2435

Notes :
1) Above values are based on concrete of medium richness (cement content

330 kg/cum), medium slump and specific gravity of aggregate = 2.70.
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2) If required, the estimate of weight may be refined as follows based on
available information : for every 5 kg difference in mixing water from
values for 80 to 10 mm slump, correct the weight per cum by 8 kg in the
opposite direction ; for every 20 kg difference in cement content from 330
kg, correct the weight per cum by 3 kg in same direction ; for every 0.1
value by which the aggregate specific gravity deviates from 2.70, correct
the concrete weight by 70 kg in same direction.

OR

Explain stepwise procedure used for concrete mix design by IS code method.

4. Write a short note on any three :      (3×4=12)

1) Shrinkage of concrete

2) Effect of W/C ratio on durability of concrete

3) Nominal mix concrete

4) Light weight concrete

5) Factors affecting quality control of concrete.

_____________________
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No.

 S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Max. Marks : 70
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question carries
one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if necessary and mention it clearly.
4) Figures to right indicate full marks.
5) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Gap grading is one in which ?
a) one or more intermediate fractions are absent
b) the particle fall within a narrow limit of size fractions
c) combination of fractions of FA and CA
d) all the particles are of uniform size

2) Addition of Pozzolanic material results in
a) Improved workability
b) Reduction in heat of hydration
c) Increased resistance to sulphate attack
d) All of the above

3) The workability of concrete using Vee-Bee test is measured in
a) mm b) cm c) min d) sec

4) Shrinkage increases with
a) Increase in the water-cement ratio
b) Increase in cement content
c) Decrease in humidity
d) All of the above

P.T.O.

Set S
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5) The strength of concrete is decreased by
a) Vibration b) Impact
c) Fatigue d) None of the above

6) Which of the following is not a composition of cement ?
a) Tricalcium silicate b) Diacalcium silicate
c) Tricalcium aluminate d) Dicalcium aluminate

7) At 28 days of curing concrete attains a strength of
a) 20 to 25% b) 60 to 70% c) 65 to 80% d) 90 to 95%

8) As the workability increases compaction factor
a) Decreases b) Increases c) Remains same d) None of these

9) The volume of one bag of cement is taken as
a) 35 liters b) 70 liters c) 35 m3 d) 70 m3

10) Workability of concrete mix with low water cement ratio is determined by
a) Tensile strength test b) Slump cone test
c) Compaction Factor test d) Flexural strength test

11) The process of proper and accurate measurement of concrete ingredients
for uniformity proportion, is known as
a) Curing b) Mixing c) Grading d) Batching

12) The tensile strength of concrete is about __________ of its compressive
strength.
a) 10 to 15% b) 30 to 40% c) 50% d) 60 to 75%

13) Which of the following is not cement in the real sense ?
a) blast-furnace-slag cement b) low heat cement
c) high alumina cement d) None of the above

14) The function of fine aggregate
a) to assist in producing workability and uniformity in the mixture
b) to assist the cement paste to hold the coarse aggregate particles in

suspension
c) to promote plasticity in the mixture prevent possible segregation of paste

and coarse aggregate
d) all of the above

______________
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Seat
No.

  S.E. (Civil) (Part – I) (CGPA) Examination, 2016
CONCRETE TECHNOLOGY

Day and Date : Tuesday, 13-12-2016 Marks : 56
Time :  10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to right indicate full marks.
3) Use of non-programmable calculator is allowed.

SECTION – I

2. Write a short note on any seven (4 marks each) : (7×4=28)
a) Bogue’s Compounds
b) Importance of shape and texture of aggregate
c) Bulking of sand
d) Plasticizers and super plasticizers
e) Rapid hardening cement
f) Compaction Factor Test
g) Importance of grading of aggregates
h) Factors affecting workability
i) Gap Grading
j) Mixing of concrete.

SECTION – II

3. Design a concrete mix of grade M25 as per ACI Method for following data : 16

Concrete is to be used for R.C.C. work of residential building.
1) Cement to be used – OPC 53 grade
2) Workability required – 80 – 100 mm Slump (Medium Workability)
3) Degree of control = Very Good
4) Method of concrete placing – Pumping
5) Max. size of aggregate – 20 mm, angular
6) Test data for material

a) Specific gravity of Cement = 3.15, FA = 2.60 and CA = 2.90
b) Dry Rodded Bulk Density of FA = 1880 kg/m3 and CA = 1760 kg/m3

c) Water absorption of FA = 2% and CA = 1%
d) Moisture content of FA = 2% and CA = 0%.
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7)Sieve Analysis

IS Sieve Size (mm) 40 20 10 4.75 2.36 1.18 0.6 0.3 0.15

%
Passing

CA I 100 100 88 12 03 – – – –

CA II 100 92 14 03 – – – – –

FA – – 100 89 70 35 19 08 02

            28-Day Strength of Cement, Tested According to IS 4031-1968
A = 31.9 – 36.8 N/mm2 B = 36.8 – 41.7 N/mm2

C = 41.7 – 46.6 N/mm2 D = 46.6 – 51.5 N/mm2

E = 51.5 – 56.4 N/mm2 F = 56.4 – 61.3 N/mm2

Fig. 1 relationship between free water-cement ratio and concrete strength for
different cement strengths (Ref : IS10262-1982)
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Table No. 1 : Value for the factor K Himsworth Constant.

Percentage of result allowed
to fall below the minimum

Value K

0.1 3.09

0.6 2.50

1.0 2.33

2.5 1.96

5.0 1.65

6.6 1.50

16.0 1

Table No. 2 : Suggested values for standard deviation.

Sr. No. Placing and Mixing Condition
Degree of

Control

Standard
Deviation

(MPa)

1
Dried aggregates, Completely accurate grading, exact
water/cement ratio, controlled temperature curing

Laboratory
Precision

1.3

2

Weigh-batching of all materials, control of aggregate
grading, 3 sizes of aggregates plus sand, control of
water added to allow for moisture content of
aggregates, allowance for weight of aggregate and
sand displaced by water, continual supervision

Excellent 2.8

3
Weigh-batching of all materials, control of aggregate
grading, control of water added to allow for moisture
content of aggregates, continual supervision

High 3.50

4
Weigh-batching of all materials, control of aggregate
grading, control of water added, frequent supervision

Very Good 4.20

5

Weigh-batching of all materials, water content
controlled by inspection of mix, periodic check of
workability, use of two sizes of aggregate (Fine and
Coarse), only intermittent supervision

Good 5.70

6

Volume batching of all aggregates allowing for bulking
of sand, weigh batching of cement, water content
controlled by inspection of mix, intermittent
supervision

Fair 6.50

7
Volume batching of all materials use of all in
aggregate, little or no supervision

Poor
Uncontrolled

8.50
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Table No. 3 : Approximate mixing water requirements for different slumps
and maximum size of aggregate.

Sr.
No.

Slump Value
(mm)

Water, kg/cum of concrete, for maximum size of
coarse aggregate
10

mm
12.5
mm

20
mm

25
mm

40
mm

50
mm

70
mm

150
mm

1 30 to 50 205 200 185 180 160 155 145 125

2 80 to 100 225 215 200 195 175 170 160 140

3 150 to 180 240 230 210 205 185 180 170 –

4
Approximate
air content (%)

3 2.50 2 1.50 1 0.50 0.30 0.20

Ref : ACI Manual 211.1
Notes : The above values are maximum, for reasonably well shaped angular

    aggregate graded with acceptable limits.
1) The quantities of mixing water can be used to compute cement factors for

trial batches.
2) For aggregates greater than 40 mm, the slump values are based on slump

tests after removal of particles greater than 40 mm by wet screening.

Table No. 4 : Requirements of ACI 318-89, for W/C ratio and strength for
special exposure conditions.

Sr.
No.

Exposure condition
Maximum
W/C ratio,

Minimum
Design strength

(MPa)

1
Concrete intended to be watertight
a) Exposed to fresh water
b) Exposed to brackish or sea water

0.50 25

0.45 30

2 Concrete exposed to freezing and
thawing in a moist condition

a) Kerbs, gutters, gurad rail or thin
sections

0.45 30

b) Other elements 0.50 25

c) In presence of de-icing chemicals 0.45 30

3

For corrosion protection of reinforced
concrete exposed to deicing salts,
brackish water, sea water or spray
from these sources

0.40 30

SLR-EP – 16 -6- �������	�



Set S

Table No. 5 : Dry bulk volume of coarse aggregate per unit valume of concrete.

Maximum size
of aggregate

Volume of rodded coarse aggregate per unit volume of concrete
for different fineness moduli of sand

2.40 2.60 2.80 3.00

10 mm 0.50 0.48 0.46 0.44
12.5 mm 0.59 0.57 0.55 0.53
20 mm 0.66 0.64 0.62 0.60
25 mm 0.71 0.69 0.67 0.65
40 mm 0.76 0.74 0.72 0.70
50 mm 0.78 0.76 0.74 0.72
70 mm 0.81 0.79 0.77 0.75

150 mm 0.87 0.85 0.83 0.81

Notes :
1) These volumes are selected from empirical relationships to produce

concrete with a degree of workability suitable for usual RC construction,
for less workable concrete, such as that required for concrete pavements
they may be increased by about 10 percent, for more workable concrete,
such as that required for pumped concrete, they may be decrease by
about 10 percent.

2) Fineness modulus of sand = sum of cumulative ratios retained on sieved
with square opening of about 0.15, 0.30, 0.60, 1.18, 2.36 and 4.75 mm.

Table No. 6 : First estimate of the weight of fresh concrete.

Sr.
No.

Maximum size of
aggregate

First estimate of concrete weight (kg/cum)

Non air entrained Concrete Air Entrained Concrete

1 10 mm 2285 2190

2 12.5 mm 2315 2235

3 20 mm 2355 2280

4 25 mm 2375 2315

5 40 mm 2420 2355

6 50 mm 2445 2375

7 70 mm 2465 2400

8 150 mm 2505 2435

Notes :
1) Above values are based on concrete of medium richness (cement content

330 kg/cum), medium slump and specific gravity of aggregate = 2.70.
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2) If required, the estimate of weight may be refined as follows based on
available information : for every 5 kg difference in mixing water from
values for 80 to 10 mm slump, correct the weight per cum by 8 kg in the
opposite direction ; for every 20 kg difference in cement content from 330
kg, correct the weight per cum by 3 kg in same direction ; for every 0.1
value by which the aggregate specific gravity deviates from 2.70, correct
the concrete weight by 70 kg in same direction.

OR

Explain stepwise procedure used for concrete mix design by IS code method.

4. Write a short note on any three :        (3×4=12)

1) Shrinkage of concrete

2) Effect of W/C ratio on durability of concrete

3) Nominal mix concrete

4) Light weight concrete

5) Factors affecting quality control of concrete.

_____________________
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Seat
No. Set P

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Factor of safety is equal to

a) ultimate stress-yield stress b) yield stress-permissible stress

c) yield stress/permissible stress d) all of the above

2) In case of ______________ metals, proof stress is used instead of yield stress.

a) brittle b) ductile c) heavy d) light

3) A column under eccentric loading is subjected to

a) direct stress only b) direct and bending stress

c) bending stress only d) shear stress only

4) Modulus of rigidity is equal to

a) linear stress/linear strain b) bending stress/bending strain

c) bending strain/bending stress d) shear stress/shear strain

5) Value of Poisson’s ratio ranges from

a) 0.1 to 0.25 b) 0.25 to 0.5 c) 0.5 to 0.75 d) 0.75 to 1.00

6) Elongation produced due to self weight in a bar of cross sectional area A, length l
and weight W having modulus of elasticity E, hung vertically at top end is

a) 2 Wl /AE b) 2 WA/El c) Wl /2AE d) Wl /4 AE

7) The change in _________ between any two points is the area of the ___________
diagram between these points.

a) B.M., S.F. b) S.F., B.M. c) Loading, SF d) SF, loading

8) Shear stress  variation is

a) Linear b) Polynomial c) Parabolic d) None
P.T.O.
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9) For a beam of rectangular cross section, the ratio avmax/ττ  is

a) 2 b) 1 c) 1.5 d) None

10) The torque transmitted by a hollow shaft of outer diameter (D) and inner diameter (d)

a) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

4

22

b) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

33

c) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

44

d) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

32

44

11) A shaft turns at 150 rpm under a torque of 1500 N-m. Power transmitted is

a) kW15π b) kW10π c) kW5.7 π d) kW5π

12) The unit of Torque in SI units

a) kg-m b) kg-cm c) N-m d) N/m2

13) The energy absorbed in a body, when it is strained within the elastic limits, is
known as

a) strain energy b) resilience

c) proof resilience d) modulus of resilience

14) Resilience of a material is considered when it is subject to

a) frequent heat treatment b) fatigue

c) creep d) shock loading
______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) In Section – I, Question No. 2 is compulsory, solve any two
from the remaining.

2) In Section – II, Question No. 6 is compulsory, solve any two
from the remaining.

3) Assume suitable data, if necessary and mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. Solve any four of the following : 10
1) Explain stress strain curve for ductile materials. Draw neat sketch.

2) Define Modulus of Rigidity, Modulus of Elasticity and Poisson’s ratio.
3) Draw typical shear stress distribution diagram for circular and rectangular sections.

4) Give assumptions made in theory of bending.
5) Obtain the criteria regarding eccentricity for no tensile stress at the base of dam

section.

6) Draw typical shear force and bending moment diagram for a cantilever of length
L subjected to point load P kN at free end.

3. a) Give relationships between : 2

i) Young’s modulus and modulus of rigidity.

ii) Young’s modulus and Bulk modulus.
b) A 1400 mm long steel bar is acted upon by forces as shown in Fig. 1. Determine

the total elongation of the bar. Take E = 200 Gpa. Take diameters of :

1) part A = 30 mm

2) part B = 40 mm

3) part C = 30 mm. 7

Fig. 1
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4. Draw SFD and BMD for the beam loaded as shown in Fig. 2. At points C and D there
are internal Hinges. 9

Fig. 2

5. a) Draw kern of  a section for :

i) Circular section

ii) Rectangular section. 2
b) A 10 m high trapezoidal section of a masonry dam is 2 m wide at top and 4 m wide

at the base. It retains 8 m deep water on the vertical side. Determine the maximum
and minimum stress intensities at its base section. Take the weight of masonry as
20 kN/m3. 7

SECTION – II

6. A T-shaped cross-section of a beam as shown in Fig. No. 3 is subjected to vertical shear
force of 100 kN. Calculate the shear stress at the neutral axis and at the junction of the
web and the flange. Moment of inertia about the neutral axis is 1.134 × 108 mm4. 10

Fig. 3
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7. A flitched beam consists of wooden joist 120 mm wide and 200 mm deep strengthened

by steel plate 10 mm thick and 180 mm deep one on either side of the joist. If the

stresses in wood and steel are not to exceed 7 N/mm2 and 120 N/mm2, find the moment

of resistance of the beam. Take Esteel = 20 Ewood. 9

8. a) If a shaft tuning at N rpm transmits P kilo watts and it is subjected to mean torque

T Nm, write expression for Power Transmitted by shaft. 2

b) A solid shaft 125 mm in diameter transmits 120 kW at 160 rpm. Find the

maximum shear stress induced in the shaft. Find also the angle of twist in length

of 7.5 m. Take C = 8 × 104 N/mm2. 7

9. a) Write a expression for strain energy due to axial load. 2

b) A cylindrical air receiver for a compressor is having 2 m internal diameter and it

is made of plates 12 mm thick. If hoop stress is not to exceed 90 N/mm2 and

axial stress is not to exceed 60 N/mm2, find maximum safe air pressure. 7

_____________________
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Seat
No. Set Q

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Shear stress  variation is

a) Linear b) Polynomial

c) Parabolic d) None

2) For a beam of rectangular cross section, the ratio avmax/ ττ  is

a) 2 b) 1 c) 1.5 d) None

3) The torque transmitted by a hollow shaft of outer diameter (D) and inner diameter (d)

a) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

4

22

b) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

33

c) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

44

d) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

32

44

4) A shaft turns at 150 rpm under a torque of 1500 N-m. Power transmitted is

a) kW15π b) kW10π c) kW5.7 π d) kW5π

5) The unit of Torque in SI units

a) kg-m b) kg-cm c) N-m d) N/m2

6) The energy absorbed in a body, when it is strained within the elastic limits, is
known as

a) strain energy b) resilience

c) proof resilience d) modulus of resilience

P.T.O.
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7) Resilience of a material is considered when it is subject to

a) frequent heat treatment b) fatigue

c) creep d) shock loading

8) Factor of safety is equal to

a) ultimate stress-yield stress b) yield stress-permissible stress

c) yield stress/permissible stress d) all of the above

9) In case of ______________ metals, proof stress is used instead of yield stress.

a) brittle b) ductile c) heavy d) light

10) A column under eccentric loading is subjected to

a) direct stress only b) direct and bending stress

c) bending stress only d) shear stress only

11) Modulus of rigidity is equal to

a) linear stress/linear strain b) bending stress/bending strain

c) bending strain/bending stress d) shear stress/shear strain

12) Value of Poisson’s ratio ranges from

a) 0.1 to 0.25 b) 0.25 to 0.5 c) 0.5 to 0.75 d) 0.75 to 1.00

13) Elongation produced due to self weight in a bar of cross sectional area A, length l
and weight W having modulus of elasticity E, hung vertically at top end is

a) 2 Wl /AE b) 2 WA/El c) Wl /2AE d) Wl /4 AE

14) The change in _________ between any two points is the area of the ___________
diagram between these points.

a) B.M., S.F. b) S.F., B.M. c) Loading, SF d) SF, loading
______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) In Section – I, Question No. 2 is compulsory, solve any two
from the remaining.

2) In Section – II, Question No. 6 is compulsory, solve any two
from the remaining.

3) Assume suitable data, if necessary and mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. Solve any four of the following : 10
1) Explain stress strain curve for ductile materials. Draw neat sketch.

2) Define Modulus of Rigidity, Modulus of Elasticity and Poisson’s ratio.
3) Draw typical shear stress distribution diagram for circular and rectangular sections.

4) Give assumptions made in theory of bending.
5) Obtain the criteria regarding eccentricity for no tensile stress at the base of dam

section.

6) Draw typical shear force and bending moment diagram for a cantilever of length
L subjected to point load P kN at free end.

3. a) Give relationships between : 2

i) Young’s modulus and modulus of rigidity.

ii) Young’s modulus and Bulk modulus.
b) A 1400 mm long steel bar is acted upon by forces as shown in Fig. 1. Determine

the total elongation of the bar. Take E = 200 Gpa. Take diameters of :

1) part A = 30 mm

2) part B = 40 mm

3) part C = 30 mm. 7

Fig. 1
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4. Draw SFD and BMD for the beam loaded as shown in Fig. 2. At points C and D there
are internal Hinges. 9

Fig. 2

5. a) Draw kern of  a section for :

i) Circular section

ii) Rectangular section. 2
b) A 10 m high trapezoidal section of a masonry dam is 2 m wide at top and 4 m wide

at the base. It retains 8 m deep water on the vertical side. Determine the maximum
and minimum stress intensities at its base section. Take the weight of masonry as
20 kN/m3. 7

SECTION – II

6. A T-shaped cross-section of a beam as shown in Fig. No. 3 is subjected to vertical shear
force of 100 kN. Calculate the shear stress at the neutral axis and at the junction of the
web and the flange. Moment of inertia about the neutral axis is 1.134 × 108 mm4. 10

Fig. 3
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7. A flitched beam consists of wooden joist 120 mm wide and 200 mm deep strengthened

by steel plate 10 mm thick and 180 mm deep one on either side of the joist. If the

stresses in wood and steel are not to exceed 7 N/mm2 and 120 N/mm2, find the moment

of resistance of the beam. Take Esteel = 20 Ewood. 9

8. a) If a shaft tuning at N rpm transmits P kilo watts and it is subjected to mean torque

T Nm, write expression for Power Transmitted by shaft. 2

b) A solid shaft 125 mm in diameter transmits 120 kW at 160 rpm. Find the

maximum shear stress induced in the shaft. Find also the angle of twist in length

of 7.5 m. Take C = 8 × 104 N/mm2. 7

9. a) Write a expression for strain energy due to axial load. 2

b) A cylindrical air receiver for a compressor is having 2 m internal diameter and it

is made of plates 12 mm thick. If hoop stress is not to exceed 90 N/mm2 and

axial stress is not to exceed 60 N/mm2, find maximum safe air pressure. 7

_____________________

�������	� -5- SLR-EP – 17



Set Q



�������	� SLR-EP – 17
Seat
No. Set R

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) Value of Poisson’s ratio ranges from

a) 0.1 to 0.25 b) 0.25 to 0.5 c) 0.5 to 0.75 d) 0.75 to 1.00

2) Elongation produced due to self weight in a bar of cross sectional area A, length l
and weight W having modulus of elasticity E, hung vertically at top end is

a) 2 Wl /AE b) 2 WA/El c) Wl /2AE d) Wl /4 AE

3) The change in _________ between any two points is the area of the ___________
diagram between these points.

a) B.M., S.F. b) S.F., B.M. c) Loading, SF d) SF, loading

4) Shear stress  variation is

a) Linear b) Polynomial c) Parabolic d) None

5) For a beam of rectangular cross section, the ratio avmax/ ττ  is

a) 2 b) 1 c) 1.5 d) None

6) The torque transmitted by a hollow shaft of outer diameter (D) and inner diameter (d)

a) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

4

22

b) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

33

c) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

44

d) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

32

44

7) A shaft turns at 150 rpm under a torque of 1500 N-m. Power transmitted is

a) kW15π b) kW10π c) kW5.7 π d) kW5π
P.T.O.
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8) The unit of Torque in SI units

a) kg-m b) kg-cm c) N-m d) N/m2

9) The energy absorbed in a body, when it is strained within the elastic limits, is
known as

a) strain energy b) resilience

c) proof resilience d) modulus of resilience

10) Resilience of a material is considered when it is subject to

a) frequent heat treatment b) fatigue

c) creep d) shock loading

11) Factor of safety is equal to

a) ultimate stress-yield stress b) yield stress-permissible stress

c) yield stress/permissible stress d) all of the above

12) In case of ______________ metals, proof stress is used instead of yield stress.

a) brittle b) ductile c) heavy d) light

13) A column under eccentric loading is subjected to

a) direct stress only b) direct and bending stress

c) bending stress only d) shear stress only

14) Modulus of rigidity is equal to

a) linear stress/linear strain b) bending stress/bending strain

c) bending strain/bending stress d) shear stress/shear strain
______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) In Section – I, Question No. 2 is compulsory, solve any two
from the remaining.

2) In Section – II, Question No. 6 is compulsory, solve any two
from the remaining.

3) Assume suitable data, if necessary and mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. Solve any four of the following : 10
1) Explain stress strain curve for ductile materials. Draw neat sketch.

2) Define Modulus of Rigidity, Modulus of Elasticity and Poisson’s ratio.
3) Draw typical shear stress distribution diagram for circular and rectangular sections.

4) Give assumptions made in theory of bending.
5) Obtain the criteria regarding eccentricity for no tensile stress at the base of dam

section.

6) Draw typical shear force and bending moment diagram for a cantilever of length
L subjected to point load P kN at free end.

3. a) Give relationships between : 2

i) Young’s modulus and modulus of rigidity.

ii) Young’s modulus and Bulk modulus.
b) A 1400 mm long steel bar is acted upon by forces as shown in Fig. 1. Determine

the total elongation of the bar. Take E = 200 Gpa. Take diameters of :

1) part A = 30 mm

2) part B = 40 mm

3) part C = 30 mm. 7

Fig. 1
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4. Draw SFD and BMD for the beam loaded as shown in Fig. 2. At points C and D there
are internal Hinges. 9

Fig. 2

5. a) Draw kern of  a section for :

i) Circular section

ii) Rectangular section. 2
b) A 10 m high trapezoidal section of a masonry dam is 2 m wide at top and 4 m wide

at the base. It retains 8 m deep water on the vertical side. Determine the maximum
and minimum stress intensities at its base section. Take the weight of masonry as
20 kN/m3. 7

SECTION – II

6. A T-shaped cross-section of a beam as shown in Fig. No. 3 is subjected to vertical shear
force of 100 kN. Calculate the shear stress at the neutral axis and at the junction of the
web and the flange. Moment of inertia about the neutral axis is 1.134 × 108 mm4. 10

Fig. 3
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7. A flitched beam consists of wooden joist 120 mm wide and 200 mm deep strengthened

by steel plate 10 mm thick and 180 mm deep one on either side of the joist. If the

stresses in wood and steel are not to exceed 7 N/mm2 and 120 N/mm2, find the moment

of resistance of the beam. Take Esteel = 20 Ewood. 9

8. a) If a shaft tuning at N rpm transmits P kilo watts and it is subjected to mean torque

T Nm, write expression for Power Transmitted by shaft. 2

b) A solid shaft 125 mm in diameter transmits 120 kW at 160 rpm. Find the

maximum shear stress induced in the shaft. Find also the angle of twist in length

of 7.5 m. Take C = 8 × 104 N/mm2. 7

9. a) Write a expression for strain energy due to axial load. 2

b) A cylindrical air receiver for a compressor is having 2 m internal diameter and it

is made of plates 12 mm thick. If hoop stress is not to exceed 90 N/mm2 and

axial stress is not to exceed 60 N/mm2, find maximum safe air pressure. 7

_____________________
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No. Set S

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

1) The torque transmitted by a hollow shaft of outer diameter (D) and inner diameter (d)

a) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

4

22

b) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

33

c) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

16

44

d) ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −π
D

dD
fs

32

44

2) A shaft turns at 150 rpm under a torque of 1500 N-m. Power transmitted is

a) kW15π b) kW10π c) kW5.7 π d) kW5π

3) The unit of Torque in SI units

a) kg-m b) kg-cm c) N-m d) N/m2

4) The energy absorbed in a body, when it is strained within the elastic limits, is
known as

a) strain energy b) resilience

c) proof resilience d) modulus of resilience

5) Resilience of a material is considered when it is subject to

a) frequent heat treatment b) fatigue

c) creep d) shock loading

6) Factor of safety is equal to

a) ultimate stress-yield stress b) yield stress-permissible stress

c) yield stress/permissible stress d) all of the above
P.T.O.
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7) In case of ______________ metals, proof stress is used instead of yield stress.

a) brittle b) ductile c) heavy d) light

8) A column under eccentric loading is subjected to

a) direct stress only b) direct and bending stress

c) bending stress only d) shear stress only

9) Modulus of rigidity is equal to

a) linear stress/linear strain b) bending stress/bending strain

c) bending strain/bending stress d) shear stress/shear strain

10) Value of Poisson’s ratio ranges from

a) 0.1 to 0.25 b) 0.25 to 0.5 c) 0.5 to 0.75 d) 0.75 to 1.00

11) Elongation produced due to self weight in a bar of cross sectional area A, length l
and weight W having modulus of elasticity E, hung vertically at top end is

a) 2 Wl /AE b) 2 WA/El c) Wl /2AE d) Wl /4 AE

12) The change in _________ between any two points is the area of the ___________
diagram between these points.

a) B.M., S.F. b) S.F., B.M. c) Loading, SF d) SF, loading

13) Shear stress  variation is

a) Linear b) Polynomial c) Parabolic d) None

14) For a beam of rectangular cross section, the ratio avmax/ττ  is

a) 2 b) 1 c) 1.5 d) None
______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – I

Day and Date : Thursday, 15-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) In Section – I, Question No. 2 is compulsory, solve any two
from the remaining.

2) In Section – II, Question No. 6 is compulsory, solve any two
from the remaining.

3) Assume suitable data, if necessary and mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. Solve any four of the following : 10
1) Explain stress strain curve for ductile materials. Draw neat sketch.

2) Define Modulus of Rigidity, Modulus of Elasticity and Poisson’s ratio.
3) Draw typical shear stress distribution diagram for circular and rectangular sections.

4) Give assumptions made in theory of bending.
5) Obtain the criteria regarding eccentricity for no tensile stress at the base of dam

section.

6) Draw typical shear force and bending moment diagram for a cantilever of length
L subjected to point load P kN at free end.

3. a) Give relationships between : 2

i) Young’s modulus and modulus of rigidity.

ii) Young’s modulus and Bulk modulus.
b) A 1400 mm long steel bar is acted upon by forces as shown in Fig. 1. Determine

the total elongation of the bar. Take E = 200 Gpa. Take diameters of :

1) part A = 30 mm

2) part B = 40 mm

3) part C = 30 mm. 7

Fig. 1
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4. Draw SFD and BMD for the beam loaded as shown in Fig. 2. At points C and D there
are internal Hinges. 9

Fig. 2

5. a) Draw kern of  a section for :

i) Circular section

ii) Rectangular section. 2
b) A 10 m high trapezoidal section of a masonry dam is 2 m wide at top and 4 m wide

at the base. It retains 8 m deep water on the vertical side. Determine the maximum
and minimum stress intensities at its base section. Take the weight of masonry as
20 kN/m3. 7

SECTION – II

6. A T-shaped cross-section of a beam as shown in Fig. No. 3 is subjected to vertical shear
force of 100 kN. Calculate the shear stress at the neutral axis and at the junction of the
web and the flange. Moment of inertia about the neutral axis is 1.134 × 108 mm4. 10

Fig. 3
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7. A flitched beam consists of wooden joist 120 mm wide and 200 mm deep strengthened

by steel plate 10 mm thick and 180 mm deep one on either side of the joist. If the

stresses in wood and steel are not to exceed 7 N/mm2 and 120 N/mm2, find the moment

of resistance of the beam. Take Esteel = 20 Ewood. 9

8. a) If a shaft tuning at N rpm transmits P kilo watts and it is subjected to mean torque

T Nm, write expression for Power Transmitted by shaft. 2

b) A solid shaft 125 mm in diameter transmits 120 kW at 160 rpm. Find the

maximum shear stress induced in the shaft. Find also the angle of twist in length

of 7.5 m. Take C = 8 × 104 N/mm2. 7

9. a) Write a expression for strain energy due to axial load. 2

b) A cylindrical air receiver for a compressor is having 2 m internal diameter and it

is made of plates 12 mm thick. If hoop stress is not to exceed 90 N/mm2 and

axial stress is not to exceed 60 N/mm2, find maximum safe air pressure. 7

_____________________
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Seat
No. Set P

S.E. Civil (Part – I) (CGPA) Examination, 2016
SURVEYING – I

Day and Date : Saturday, 17-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) The size of theodolite is defined according to the
a) Diameter of graduated horizontal circle
b) Length of telescope
c) Height of the standard
d) Diameter of telescope

2) The focusing lens in modern theodolite is a
a) Internal b) External
c) Both of these d) None of these

3) Vernier is a device for measuring fractional part of the smallest division on
a) Horizontal plate b) Vertical plate
c) Both a) and b) d) None of these

4) A deflection angle is
a) Always less than 90°
b) Always between 90° to 180°
c) Equal to the difference between the 180° and included angle
d) Equal to the difference between 360° and the included angle.

5) Face Left and face right observations eliminate _____________ error.
a) Eccentricity b) Graduation
c) Index d) a) and c)

P.T.O.
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6) If ‘n’ is the number of sides of a traverse, while traversing anticlockwise, the
sum of included angle will be
a) (2n – 4) × 90° b) (2n + 4) × 90°
c) (2n ±  4) × 90° d) 360°

7) Most accurate estimate of volume, is given by
a) Mean Area formula b) End Area formula
c) Prismoidal formula d) Trapezoidal rule

8) Nautical sextant is used for
a) Taking the sounding b) Locating the sounding
c) Measuring the distance d) Measuring vertical angle

9) Proportional compass is used for measurement of
a) Included angle b) Magnetic Bearing
c) Redrawing with other scale d) none of these

10) Geodimeter can be used for
a) Day time observations b) Night observations
c) Both Day-Night observations d) None of these

11) In solution of two point problem, the auxiliary station is selected so that
angle at each point should
a) Be acute b) Not be acute c) < 90° d) > 90°

12) The most rapid method of orientation of plane table is
a) Magnetic compass b) Back sighting
c) Two point problem d) Three point problem

13) Prismoidal rule is preferred for volume during
a) Preliminary estimate b) Final estimate
c) Both of these d) None of these

14) Area of zero circle comes into account in
a) Anchor pt. outside case b) Anchor pt. inside case
c) Both of these d) None of these

______________



Set P

�������	� -3- SLR-EP – 18

Seat
No.

S.E. Civil (Part – I) (CGPA) Examination, 2016
SURVEYING – I

Day and Date : Saturday, 17-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 2 and Q. No. 6 is compulsory.
3) Answer any two questions out of Q. No. 3, 4, 5.
4) Answer any two questions out of Q. No. 7, 8, 9.
5) Make suitable assumptions if required but mention it clearly.

SECTION – I

2. a) The following notes refer to reciprocal levels taken with one level :
     Inst. at      Staff readings on Remark

   A    B Distance between
P 1.824 2.748 P and Q = 1010 m
Q 0.928 1.606 RL of P = 126.386

Find :
I) True RL of B
II) The combined correction for curvature and refraction
III) The angular error in the collimation adjustment. 6

b) Define sensitiveness of bubble. How the sensitiveness of a bubble is
determined ? 4

3. a) The table below gives the lengths and bearings of the lines of a traverse ABCDA.
Balance the traverse by using third rule : 5
Line     Length (m)     Reduced Bearing

AB 225 S 39° 81 ′E
BC 656 N 34° 5585 ′′′ E

CD 120 N 21° 4381 ′′′ W

DA 668 S 47° 3132 ′′′ W
b) Differentiate between the following : 4

i) Bowditch and transit rule
ii) Consecutive and independent coordinates.
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4. a) A closed traverse was conducted round an obstacle and the following
observations were made. Work out the missing quantities : 6
Line Length (m) WCB
AB 500 98° 03 ′
BC 620 30° 02 ′
CD 468 298° 03 ′
DE   ? 230°0′
EA   ? 150° 01 ′

b) Explain repetition method of measurement of horizontal angle. 3

5. a) What is Nautical Sextant ? Explain in detail working of it. 5
b) Write a short note on :

i) Abney Level or
ii) Proportional compass. 4

SECTION – II

6. a) Explain the properties of electromagnetic waves. 4
b) A road at a constant R. L. 160.000 m runs from North to South. The ground

from East to west is level. The ground level along centre line of the road are
as follows :

Chainage (m)     0      15         30  45     60       75 90
RL of Ground (m) 157.6   158.20    158.80    157.90    158.50   159.10   159.40

Find the volume of the embankment in cubic metre for a road 7.2 m wide at
formation level with side slopes 1.5 to 1 by trapezoidal and prismoidal rule. 6

7. a) Explain “Three point problem” and describe the solution by Bessel’s method. 5
b) State the various methods of plane table survey and explain any one

method. 4

8. a) Explain characteristics of contour lines with neat sketch. 5
b) Describe direct methods of contouring. 4

9. a) Calculate the area of the zero circle with the following data : 5
  IR   FR    Position of Remark

   Anchor Point
7.775 4.825 Outside the figure The zero crosses the

index mark once clockwise
2.325 8.755 Inside the figure The zero crosses the index

mark twice anticlockwise
Tracing arm set to the natural scale M = 100 cm2.

b) Write short note on : Co-ordinate Method. 4

_____________________
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S.E. Civil (Part – I) (CGPA) Examination, 2016
SURVEYING – I

Day and Date : Saturday, 17-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Nautical sextant is used for
a) Taking the sounding b) Locating the sounding
c) Measuring the distance d) Measuring vertical angle

2) Proportional compass is used for measurement of
a) Included angle b) Magnetic Bearing
c) Redrawing with other scale d) none of these

3) Geodimeter can be used for
a) Day time observations b) Night observations
c) Both Day-Night observations d) None of these

4) In solution of two point problem, the auxiliary station is selected so that angle
at each point should
a) Be acute b) Not be acute c) < 90° d) > 90°

5) The most rapid method of orientation of plane table is
a) Magnetic compass b) Back sighting
c) Two point problem d) Three point problem

6) Prismoidal rule is preferred for volume during
a) Preliminary estimate b) Final estimate
c) Both of these d) None of these

P.T.O.
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7) Area of zero circle comes into account in
a) Anchor pt. outside case b) Anchor pt. inside case
c) Both of these d) None of these

8) The size of theodolite is defined according to the
a) Diameter of graduated horizontal circle
b) Length of telescope
c) Height of the standard
d) Diameter of telescope

9) The focusing lens in modern theodolite is a
a) Internal b) External
c) Both of these d) None of these

10) Vernier is a device for measuring fractional part of the smallest division on
a) Horizontal plate b) Vertical plate
c) Both a) and b) d) None of these

11) A deflection angle is
a) Always less than 90°
b) Always between 90° to 180°
c) Equal to the difference between the 180° and included angle
d) Equal to the difference between 360° and the included angle

12) Face Left and face right observations eliminate _____________ error.
a) Eccentricity b) Graduation
c) Index d) a) and c)

13) If ‘n’ is the number of sides of a traverse, while traversing anticlockwise, the
sum of included angle will be
a) (2n – 4) × 90° b) (2n + 4) × 90°
c) (2n ±  4) × 90° d) 360°

14) Most accurate estimate of volume, is given by
a) Mean Area formula b) End Area formula
c) Prismoidal formula d) Trapezoidal rule

______________
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Seat
No.

S.E. Civil (Part – I) (CGPA) Examination, 2016
SURVEYING – I

Day and Date : Saturday, 17-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 2 and Q. No. 6 is compulsory.
3) Answer any two questions out of Q. No. 3, 4, 5.
4) Answer any two questions out of Q. No. 7, 8, 9.
5) Make suitable assumptions if required but mention it clearly.

SECTION – I

2. a) The following notes refer to reciprocal levels taken with one level :
     Inst. at      Staff readings on Remark

   A    B Distance between
P 1.824 2.748 P and Q = 1010 m
Q 0.928 1.606 RL of P = 126.386

Find :
I) True RL of B
II) The combined correction for curvature and refraction
III) The angular error in the collimation adjustment. 6

b) Define sensitiveness of bubble. How the sensitiveness of a bubble is
determined ? 4

3. a) The table below gives the lengths and bearings of the lines of a traverse ABCDA.
Balance the traverse by using third rule : 5
Line     Length (m)     Reduced Bearing

AB 225 S 39° 81 ′E
BC 656 N 34° 5585 ′′′ E

CD 120 N 21° 4381 ′′′ W

DA 668 S 47° 3132 ′′′ W
b) Differentiate between the following : 4

i) Bowditch and transit rule
ii) Consecutive and independent coordinates.
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4. a) A closed traverse was conducted round an obstacle and the following
observations were made. Work out the missing quantities : 6
Line Length (m) WCB
AB 500 98° 03 ′
BC 620 30° 02 ′
CD 468 298° 03 ′
DE   ? 230°0′
EA   ? 150° 01 ′

b) Explain repetition method of measurement of horizontal angle. 3

5. a) What is Nautical Sextant ? Explain in detail working of it. 5
b) Write a short note on :

i) Abney Level or
ii) Proportional compass. 4

SECTION – II

6. a) Explain the properties of electromagnetic waves. 4
b) A road at a constant R. L. 160.000 m runs from North to South. The ground

from East to west is level. The ground level along centre line of the road are
as follows :

Chainage (m)     0      15         30  45     60       75 90
RL of Ground (m) 157.6   158.20    158.80    157.90    158.50   159.10   159.40

Find the volume of the embankment in cubic metre for a road 7.2 m wide at
formation level with side slopes 1.5 to 1 by trapezoidal and prismoidal rule. 6

7. a) Explain “Three point problem” and describe the solution by Bessel’s method. 5
b) State the various methods of plane table survey and explain any one

method. 4

8. a) Explain characteristics of contour lines with neat sketch. 5
b) Describe direct methods of contouring. 4

9. a) Calculate the area of the zero circle with the following data : 5
  IR   FR    Position of Remark

   Anchor Point
7.775 4.825 Outside the figure The zero crosses the

index mark once clockwise
2.325 8.755 Inside the figure The zero crosses the index

mark twice anticlockwise
Tracing arm set to the natural scale M = 100 cm2.

b) Write short note on : Co-ordinate Method. 4

_____________________
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S.E. Civil (Part – I) (CGPA) Examination, 2016
SURVEYING – I

Day and Date : Saturday, 17-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Face Left and face right observations eliminate _____________ error.
a) Eccentricity b) Graduation
c) Index d) a) and c)

2) If ‘n’ is the number of sides of a traverse, while traversing anticlockwise, the
sum of included angle will be
a) (2n – 4) × 90° b) (2n + 4) × 90°
c) (2n ±  4) × 90° d) 360°

3) Most accurate estimate of volume, is given by
a) Mean Area formula b) End Area formula
c) Prismoidal formula d) Trapezoidal rule

4) Nautical sextant is used for
a) Taking the sounding b) Locating the sounding
c) Measuring the distance d) Measuring vertical angle

5) Proportional compass is used for measurement of
a) Included angle b) Magnetic Bearing
c) Redrawing with other scale d) none of these

6) Geodimeter can be used for
a) Day time observations b) Night observations
c) Both Day-Night observations d) None of these

P.T.O.
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7) In solution of two point problem, the auxiliary station is selected so that angle
at each point should
a) Be acute b) Not be acute c) < 90° d) > 90°

8) The most rapid method of orientation of plane table is
a) Magnetic compass b) Back sighting
c) Two point problem d) Three point problem

9) Prismoidal rule is preferred for volume during
a) Preliminary estimate b) Final estimate
c) Both of these d) None of these

10) Area of zero circle comes into account in
a) Anchor pt. outside case b) Anchor pt. inside case
c) Both of these d) None of these

11) The size of theodolite is defined according to the
a) Diameter of graduated horizontal circle
b) Length of telescope
c) Height of the standard
d) Diameter of telescope

12) The focusing lens in modern theodolite is a
a) Internal b) External
c) Both of these d) None of these

13) Vernier is a device for measuring fractional part of the smallest division on
a) Horizontal plate b) Vertical plate
c) Both a) and b) d) None of these

14) A deflection angle is
a) Always less than 90°
b) Always between 90° to 180°
c) Equal to the difference between the 180° and included angle
d) Equal to the difference between 360° and the included angle

______________
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S.E. Civil (Part – I) (CGPA) Examination, 2016
SURVEYING – I

Day and Date : Saturday, 17-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 2 and Q. No. 6 is compulsory.
3) Answer any two questions out of Q. No. 3, 4, 5.
4) Answer any two questions out of Q. No. 7, 8, 9.
5) Make suitable assumptions if required but mention it clearly.

SECTION – I

2. a) The following notes refer to reciprocal levels taken with one level :
     Inst. at      Staff readings on Remark

   A    B Distance between
P 1.824 2.748 P and Q = 1010 m
Q 0.928 1.606 RL of P = 126.386

Find :
I) True RL of B
II) The combined correction for curvature and refraction
III) The angular error in the collimation adjustment. 6

b) Define sensitiveness of bubble. How the sensitiveness of a bubble is
determined ? 4

3. a) The table below gives the lengths and bearings of the lines of a traverse ABCDA.
Balance the traverse by using third rule : 5
Line     Length (m)     Reduced Bearing

AB 225 S 39° 81 ′E
BC 656 N 34° 5585 ′′′ E

CD 120 N 21° 4381 ′′′ W

DA 668 S 47° 3132 ′′′ W
b) Differentiate between the following : 4

i) Bowditch and transit rule
ii) Consecutive and independent coordinates.
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4. a) A closed traverse was conducted round an obstacle and the following
observations were made. Work out the missing quantities : 6
Line Length (m) WCB
AB 500 98° 03 ′
BC 620 30° 02 ′
CD 468 298° 03 ′
DE   ? 230°0′
EA   ? 150° 01 ′

b) Explain repetition method of measurement of horizontal angle. 3

5. a) What is Nautical Sextant ? Explain in detail working of it. 5
b) Write a short note on :

i) Abney Level or
ii) Proportional compass. 4

SECTION – II

6. a) Explain the properties of electromagnetic waves. 4
b) A road at a constant R. L. 160.000 m runs from North to South. The ground

from East to west is level. The ground level along centre line of the road are
as follows :

Chainage (m)     0      15         30  45     60       75 90
RL of Ground (m) 157.6   158.20    158.80    157.90    158.50   159.10   159.40

Find the volume of the embankment in cubic metre for a road 7.2 m wide at
formation level with side slopes 1.5 to 1 by trapezoidal and prismoidal rule. 6

7. a) Explain “Three point problem” and describe the solution by Bessel’s method. 5
b) State the various methods of plane table survey and explain any one

method. 4

8. a) Explain characteristics of contour lines with neat sketch. 5
b) Describe direct methods of contouring. 4

9. a) Calculate the area of the zero circle with the following data : 5
  IR   FR    Position of Remark

   Anchor Point
7.775 4.825 Outside the figure The zero crosses the

index mark once clockwise
2.325 8.755 Inside the figure The zero crosses the index

mark twice anticlockwise
Tracing arm set to the natural scale M = 100 cm2.

b) Write short note on : Co-ordinate Method. 4

_____________________
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SURVEYING – I

Day and Date : Saturday, 17-12-2016 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 1 is compulsory. It should be solved in first 30

minutes in Answer Book Page No. 3. Each question carries
one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Geodimeter can be used for
a) Day time observations b) Night observations
c) Both Day-Night observations d) None of these

2) In solution of two point problem, the auxiliary station is selected so that angle
at each point should
a) Be acute b) Not be acute c) < 90° d) > 90°

3) The most rapid method of orientation of plane table is
a) Magnetic compass b) Back sighting
c) Two point problem d) Three point problem

4) Prismoidal rule is preferred for volume during
a) Preliminary estimate b) Final estimate
c) Both of these d) None of these

5) Area of zero circle comes into account in
a) Anchor pt. outside case b) Anchor pt. inside case
c) Both of these d) None of these

6) The size of theodolite is defined according to the
a) Diameter of graduated horizontal circle
b) Length of telescope
c) Height of the standard
d) Diameter of telescope

P.T.O.
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7) The focusing lens in modern theodolite is a
a) Internal b) External
c) Both of these d) None of these

8) Vernier is a device for measuring fractional part of the smallest division on
a) Horizontal plate b) Vertical plate
c) Both a) and b) d) None of these

9) A deflection angle is
a) Always less than 90°
b) Always between 90° to 180°
c) Equal to the difference between the 180° and included angle
d) Equal to the difference between 360° and the included angle

10) Face Left and face right observations eliminate _____________ error.
a) Eccentricity b) Graduation
c) Index d) a) and c)

11) If ‘n’ is the number of sides of a traverse, while traversing anticlockwise, the
sum of included angle will be
a) (2n – 4) × 90° b) (2n + 4) × 90°
c) (2n ±  4) × 90° d) 360°

12) Most accurate estimate of volume, is given by
a) Mean Area formula b) End Area formula
c) Prismoidal formula d) Trapezoidal rule

13) Nautical sextant is used for
a) Taking the sounding b) Locating the sounding
c) Measuring the distance d) Measuring vertical angle

14) Proportional compass is used for measurement of
a) Included angle b) Magnetic Bearing
c) Redrawing with other scale d) none of these

______________
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S.E. Civil (Part – I) (CGPA) Examination, 2016
SURVEYING – I

Day and Date : Saturday, 17-12-2016 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Q. No. 2 and Q. No. 6 is compulsory.
3) Answer any two questions out of Q. No. 3, 4, 5.
4) Answer any two questions out of Q. No. 7, 8, 9.
5) Make suitable assumptions if required but mention it clearly.

SECTION – I

2. a) The following notes refer to reciprocal levels taken with one level :
     Inst. at      Staff readings on Remark

   A    B Distance between
P 1.824 2.748 P and Q = 1010 m
Q 0.928 1.606 RL of P = 126.386

Find :
I) True RL of B
II) The combined correction for curvature and refraction
III) The angular error in the collimation adjustment. 6

b) Define sensitiveness of bubble. How the sensitiveness of a bubble is
determined ? 4

3. a) The table below gives the lengths and bearings of the lines of a traverse ABCDA.
Balance the traverse by using third rule : 5
Line     Length (m)     Reduced Bearing

AB 225 S 39° 81 ′E
BC 656 N 34° 5585 ′′′ E

CD 120 N 21° 4381 ′′′ W

DA 668 S 47° 3132 ′′′ W
b) Differentiate between the following : 4

i) Bowditch and transit rule
ii) Consecutive and independent coordinates.
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4. a) A closed traverse was conducted round an obstacle and the following
observations were made. Work out the missing quantities : 6
Line Length (m) WCB
AB 500 98° 03 ′
BC 620 30° 02 ′
CD 468 298° 03 ′
DE   ? 230°0′
EA   ? 150° 01 ′

b) Explain repetition method of measurement of horizontal angle. 3

5. a) What is Nautical Sextant ? Explain in detail working of it. 5
b) Write a short note on :

i) Abney Level or
ii) Proportional compass. 4

SECTION – II

6. a) Explain the properties of electromagnetic waves. 4
b) A road at a constant R. L. 160.000 m runs from North to South. The ground

from East to west is level. The ground level along centre line of the road are
as follows :

Chainage (m)     0      15         30  45     60       75 90
RL of Ground (m) 157.6   158.20    158.80    157.90    158.50   159.10   159.40

Find the volume of the embankment in cubic metre for a road 7.2 m wide at
formation level with side slopes 1.5 to 1 by trapezoidal and prismoidal rule. 6

7. a) Explain “Three point problem” and describe the solution by Bessel’s method. 5
b) State the various methods of plane table survey and explain any one

method. 4

8. a) Explain characteristics of contour lines with neat sketch. 5
b) Describe direct methods of contouring. 4

9. a) Calculate the area of the zero circle with the following data : 5
  IR   FR    Position of Remark

   Anchor Point
7.775 4.825 Outside the figure The zero crosses the

index mark once clockwise
2.325 8.755 Inside the figure The zero crosses the index

mark twice anticlockwise
Tracing arm set to the natural scale M = 100 cm2.

b) Write short note on : Co-ordinate Method. 4

_____________________
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 S.E. (Civil) (Part – I) (CGPA) Examination, 2016
BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Total Marks : 70
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. State whether following statement is True or false : 14

1) PCC means Plain Cured Concrete.

2) Surkhi is a mortar made from burnt brick bats.

3) In framed structure, the function of main walls is to transfer the load.

4) Wall footing is provided in Load bearing structure.

5) Combined footing is provided for single column.

6) CRS is a type of stone masonry.

7) If modular brick is cut along length in half then it is called as half closure.

P.T.O.
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8) Flemish bond is mostly used brick bond as compared to English bond.

9) Horns are provided to fix door frame inside the walls.

10) Mullion divides door or window vertically.

11) Landing is the biggest tread of half-turned staircase.

12) Voussoirs of an arch remains in tesion.

13) Roof sloping in two directions is called as hip roof.

14) A.C. sheets means Asian Cement sheets.

______________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2016
BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Marks : 56
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. Attempt any seven questions : (7×4=28)

a) Explain importance of through stone in stone masonry with neat sketch.

b) Write in detail requirements of building stone.

c) Draw isometric shapes of

i) Lean-to-roof ii) Gable roof

iii) King Closure iv) 3/4th Bat.

d) Draw neat labeled Section and Plan of

i) Quarter Turn Staircase

ii) Double Flight Straight Staircase

e) Draw neat labeled elevation of semicircular arch.

f) Compare strap footing with combined footing with sketches.

g) Write about field testing of bricks and cement.

h) Enlist functional requirements of building as whole and explain any two
in detail.

i) Draw labeled cross-section of fixing Vitrified tiles on RCC slab.

j) Enlist different types of doors and draw neat labeled elevation of any one.
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SECTION – II

3. A) Draw to a scale of 1 : 10, detailed section, front elevation and sectional
elevation for framed T. W. Double leaf door half glazed and half paneled.
Use following data (All dimensions are in mm) : 14

a) Clear operating = 1200 × 2100

b) Wood Section for frame = 100 × 75

c) Wood section for styles and rails = 100 × 40

d) Obscured Glass = 5 mm thick at top-side of shutter

e) Panel – 20 mm thick plywood

f) Show various fixtures at proper location.

OR

Draw to the scale of 1 :10 elevation and plan of alternate courses of ‘L’
shaped one brick and one and half brick thick brick wall in English bond.

B) Design and draw to scale 1 : 30, plan and vertical section for Dog-legged
R.C.C. Stair for a residential building. Use following data : 14

1) Storey height = 3100 mm

2) Width of flight = 1000 mm

3) Railing – 50 mm thick RCC Pardi

4) Reinforcement details not necessary

5) Write step by step calculation on sheet with pencil only.

OR

Draw to scale 1 : 10

a) Cross section

b) Part plan showing all the layers partly-open of RCC slab with ceramic tiles
flooring laid on cement mortar bed with cement float. Use following data :

1) RCC slab thickness = 150 mm

2) Cement mortar bed thickness = 30 mm

3) Cement float thickness = 02 mm

4) Size Ceramic Tile = 450 mm × 450 mm × 15 mm

5) Slab supported on RCC beam of size 230 × 300 mm

6) Thickness of brick wall = 230 mm including plaster

7) Provide 10 mm height skirting of ceramic tile.

_____________________
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BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Total Marks : 70
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. State whether following statement is True or false : 14

1) Flemish bond is mostly used brick bond as compared to English bond.

2) Horns are provided to fix door frame inside the walls.

3) Mullion divides door or window vertically.

4) Landing is the biggest tread of half-turned staircase.

5) Voussoirs of an arch remains in tesion.

6) Roof sloping in two directions is called as hip roof.

7) A.C. sheets means Asian Cement sheets.

P.T.O.
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8) PCC means Plain Cured Concrete.

9) Surkhi is a mortar made from burnt brick bats.

10) In framed structure, the function of main walls is to transfer the load.

11) Wall footing is provided in Load bearing structure.

12) Combined footing is provided for single column.

13) CRS is a type of stone masonry.

14) If modular brick is cut along length in half then it is called as half closure.

______________
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BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Marks : 56
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. Attempt any seven questions : (7×4=28)

a) Explain importance of through stone in stone masonry with neat sketch.

b) Write in detail requirements of building stone.

c) Draw isometric shapes of

i) Lean-to-roof ii) Gable roof

iii) King Closure iv) 3/4th Bat.

d) Draw neat labeled Section and Plan of

i) Quarter Turn Staircase

ii) Double Flight Straight Staircase

e) Draw neat labeled elevation of semicircular arch.

f) Compare strap footing with combined footing with sketches.

g) Write about field testing of bricks and cement.

h) Enlist functional requirements of building as whole and explain any two
in detail.

i) Draw labeled cross-section of fixing Vitrified tiles on RCC slab.

j) Enlist different types of doors and draw neat labeled elevation of any one.
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SECTION – II

3. A) Draw to a scale of 1 : 10, detailed section, front elevation and sectional
elevation for framed T. W. Double leaf door half glazed and half paneled.
Use following data (All dimensions are in mm) : 14

a) Clear operating = 1200 × 2100

b) Wood Section for frame = 100 × 75

c) Wood section for styles and rails = 100 × 40

d) Obscured Glass = 5 mm thick at top-side of shutter

e) Panel – 20 mm thick plywood

f) Show various fixtures at proper location.

OR

Draw to the scale of 1 :10 elevation and plan of alternate courses of ‘L’
shaped one brick and one and half brick thick brick wall in English bond.

B) Design and draw to scale 1 : 30, plan and vertical section for Dog-legged
R.C.C. Stair for a residential building. Use following data : 14

1) Storey height = 3100 mm

2) Width of flight = 1000 mm

3) Railing – 50 mm thick RCC Pardi

4) Reinforcement details not necessary

5) Write step by step calculation on sheet with pencil only.

OR

Draw to scale 1 : 10

a) Cross section

b) Part plan showing all the layers partly-open of RCC slab with ceramic tiles
flooring laid on cement mortar bed with cement float. Use following data :

1) RCC slab thickness = 150 mm

2) Cement mortar bed thickness = 30 mm

3) Cement float thickness = 02 mm

4) Size Ceramic Tile = 450 mm × 450 mm × 15 mm

5) Slab supported on RCC beam of size 230 × 300 mm

6) Thickness of brick wall = 230 mm including plaster

7) Provide 10 mm height skirting of ceramic tile.

_____________________
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BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Total Marks : 70
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. State whether following statement is True or false : 14

1) Combined footing is provided for single column.

2) CRS is a type of stone masonry.

3) If modular brick is cut along length in half then it is called as half closure.

4) Flemish bond is mostly used brick bond as compared to English bond.

5) Horns are provided to fix door frame inside the walls.

6) Mullion divides door or window vertically.

7) Landing is the biggest tread of half-turned staircase.

P.T.O.
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8) Voussoirs of an arch remains in tesion.

9) Roof sloping in two directions is called as hip roof.

10) A.C. sheets means Asian Cement sheets.

11) PCC means Plain Cured Concrete.

12) Surkhi is a mortar made from burnt brick bats.

13) In framed structure, the function of main walls is to transfer the load.

14) Wall footing is provided in Load bearing structure.

______________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2016
BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Marks : 56
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. Attempt any seven questions : (7×4=28)

a) Explain importance of through stone in stone masonry with neat sketch.

b) Write in detail requirements of building stone.

c) Draw isometric shapes of

i) Lean-to-roof ii) Gable roof

iii) King Closure iv) 3/4th Bat.

d) Draw neat labeled Section and Plan of

i) Quarter Turn Staircase

ii) Double Flight Straight Staircase

e) Draw neat labeled elevation of semicircular arch.

f) Compare strap footing with combined footing with sketches.

g) Write about field testing of bricks and cement.

h) Enlist functional requirements of building as whole and explain any two
in detail.

i) Draw labeled cross-section of fixing Vitrified tiles on RCC slab.

j) Enlist different types of doors and draw neat labeled elevation of any one.
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SECTION – II

3. A) Draw to a scale of 1 : 10, detailed section, front elevation and sectional
elevation for framed T. W. Double leaf door half glazed and half paneled.
Use following data (All dimensions are in mm) : 14

a) Clear operating = 1200 × 2100

b) Wood Section for frame = 100 × 75

c) Wood section for styles and rails = 100 × 40

d) Obscured Glass = 5 mm thick at top-side of shutter

e) Panel – 20 mm thick plywood

f) Show various fixtures at proper location.

OR

Draw to the scale of 1 :10 elevation and plan of alternate courses of ‘L’
shaped one brick and one and half brick thick brick wall in English bond.

B) Design and draw to scale 1 : 30, plan and vertical section for Dog-legged
R.C.C. Stair for a residential building. Use following data : 14

1) Storey height = 3100 mm

2) Width of flight = 1000 mm

3) Railing – 50 mm thick RCC Pardi

4) Reinforcement details not necessary

5) Write step by step calculation on sheet with pencil only.

OR

Draw to scale 1 : 10

a) Cross section

b) Part plan showing all the layers partly-open of RCC slab with ceramic tiles
flooring laid on cement mortar bed with cement float. Use following data :

1) RCC slab thickness = 150 mm

2) Cement mortar bed thickness = 30 mm

3) Cement float thickness = 02 mm

4) Size Ceramic Tile = 450 mm × 450 mm × 15 mm

5) Slab supported on RCC beam of size 230 × 300 mm

6) Thickness of brick wall = 230 mm including plaster

7) Provide 10 mm height skirting of ceramic tile.

_____________________
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Seat
No. Set S

 S.E. (Civil) (Part – I) (CGPA) Examination, 2016
BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Total Marks : 70
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.
7) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. State whether following statement is True or false : 14

1) Mullion divides door or window vertically.

2) Landing is the biggest tread of half-turned staircase.

3) Voussoirs of an arch remains in tesion.

4) Roof sloping in two directions is called as hip roof.

5) A.C. sheets means Asian Cement sheets.

6) PCC means Plain Cured Concrete.

7) Surkhi is a mortar made from burnt brick bats.

P.T.O.
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8) In framed structure, the function of main walls is to transfer the load.

9) Wall footing is provided in Load bearing structure.

10) Combined footing is provided for single column.

11) CRS is a type of stone masonry.

12) If modular brick is cut along length in half then it is called as half closure.

13) Flemish bond is mostly used brick bond as compared to English bond.

14) Horns are provided to fix door frame inside the walls.

______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2016
BUILDING CONSTRUCTION AND DRAWING

Day and Date : Tuesday, 20-12-2016 Marks : 56
Time :10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Section – I to be written in answerbook.
3) Section – II to be drawn on half imperial drawing sheet.

Use both sides of the sheet.
4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. Attempt any seven questions : (7×4=28)

a) Explain importance of through stone in stone masonry with neat sketch.

b) Write in detail requirements of building stone.

c) Draw isometric shapes of

i) Lean-to-roof ii) Gable roof

iii) King Closure iv) 3/4th Bat.

d) Draw neat labeled Section and Plan of

i) Quarter Turn Staircase

ii) Double Flight Straight Staircase

e) Draw neat labeled elevation of semicircular arch.

f) Compare strap footing with combined footing with sketches.

g) Write about field testing of bricks and cement.

h) Enlist functional requirements of building as whole and explain any two
in detail.

i) Draw labeled cross-section of fixing Vitrified tiles on RCC slab.

j) Enlist different types of doors and draw neat labeled elevation of any one.
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SECTION – II

3. A) Draw to a scale of 1 : 10, detailed section, front elevation and sectional
elevation for framed T. W. Double leaf door half glazed and half paneled.
Use following data (All dimensions are in mm) : 14

a) Clear operating = 1200 × 2100

b) Wood Section for frame = 100 × 75

c) Wood section for styles and rails = 100 × 40

d) Obscured Glass = 5 mm thick at top-side of shutter

e) Panel – 20 mm thick plywood

f) Show various fixtures at proper location.

OR

Draw to the scale of 1 :10 elevation and plan of alternate courses of ‘L’
shaped one brick and one and half brick thick brick wall in English bond.

B) Design and draw to scale 1 : 30, plan and vertical section for Dog-legged
R.C.C. Stair for a residential building. Use following data : 14

1) Storey height = 3100 mm

2) Width of flight = 1000 mm

3) Railing – 50 mm thick RCC Pardi

4) Reinforcement details not necessary

5) Write step by step calculation on sheet with pencil only.

OR

Draw to scale 1 : 10

a) Cross section

b) Part plan showing all the layers partly-open of RCC slab with ceramic tiles
flooring laid on cement mortar bed with cement float. Use following data :

1) RCC slab thickness = 150 mm

2) Cement mortar bed thickness = 30 mm

3) Cement float thickness = 02 mm

4) Size Ceramic Tile = 450 mm × 450 mm × 15 mm

5) Slab supported on RCC beam of size 230 × 300 mm

6) Thickness of brick wall = 230 mm including plaster

7) Provide 10 mm height skirting of ceramic tile.

_____________________
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Seat
No. Set P

S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the most appropriate answer : (14×1=14)

1) Given the effective length of column, the buckling of column occurs about
_____________ 1
a) The axis having the largest M. I.
b) The axis having the least M. I.
c) An axis having M. I. between the least and the largest
d) None of above

2) A long column with fixed ends can carry load ________ as compared to a column
having one end fixed and other free 1
a) 4 times b) 8 times c) 16 times d) None

3) Identify the stress which can exist on a principal plane, amongst the following. 1
a) Shear stress b) Bending stress
c) Compressive stress d) None

4) Mohr’s circle is a graphical method to find 1
a) Bending stresses b) Combined stresses
c) Maximum shear stresses d) None

5) Maximum shear stress theory is also called as 1
a) Beltrami theory b) Haigh theory c) Tresca theory d) None

6) Maximum Principal Stress Theory was postulated by 1
a) St. Venant b) Rankine c) Mohr d) Tresca

7) Rankine’s formula is an empirical formula which is used for 1
a) Long columns b) Short columns
c) Both a) and b) d) None

P.T.O.
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8) Strain energy stored due to bending per unit volume of the member is equal to 1
a) M2 ds/EI b) M2 ds/2EI c) M. ds/2EI d) M3 ds/2EI

9) Castigliano’s second theorem is applicable to 1
a) Determinate structures b) Indeterminate structures
c) Both a) and b) d) None

10) A cantilever of span L, is subjected to point load W at its free end. Slope at the free
end will be equal to 1
a) 2WL/EI b) WL2/2EI c) WL2/EI d) EI/2W

11) Mecaulay’s method for finding slope and deflection in beams is extension of 1
a) Moment area method b) Strain energy method
c) Double Integration method d) Conjugate beam method

12) When the length of uniformly distributed loading is shorter than the span of beam,
the 01 absolute maximum bending moment occurs at the center of the span when
the loading is 1
a) Starting from left end b) Starting from right end
c) Symmetrically placed d) Unsymmetrically placed

13) The slope at any section of the given beam is equal to the _________ at the
corresponding section of the conjugate beam. 1
a) axial force b) Bending moment
c) Shear force d) Twisting force

14) Maximum slope of a simply supported beam of span L, subjected to point load W
at centre is equal to 1
a) WL2/16EI b) WL3/12EI c) WL3/16EI d) WL3/48EI

______________
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Seat
No.

 S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016           Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 2 and Q. 6 are compulsory; attempt any two out of Q. 3 to
Q. 5 from Section I and any two out of Q. 7 to Q. 9 from
Section II.

2) Assume suitable data if necessary but mention in clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A 1.5 m long column has a circular cross section of 50 mm diameter. One end of
column is fixed and the other end is free. Taking factor of safety of 3, calculate the
safe load using 10

i) Rankine’s formula Take fc = 560 N/mm2 and α =1/1600.

ii) Eular’s formula : Young’s modulus for steel E = 2.1×105 N/mm2.

3. At a point in material two planes AB and BC which are at right angles to each other
and carry shear stress of intensity 24.5 N/mm2. Also these planes carry tensile stress
of 50 N/mm2 and compressive stress of 25 N/mm2 respectively. Determine principal
planes and the principal stresses. Also determine the maximum shear stress and
planes on which it acts. 9

4. a) Define Equivalent Twisting moment and also write its expression in terms of bending
moment. 2

b) A solid circular shaft is supported on bearings 1 m apart. The shaft transmits 500 kW
power at 300 rpm by belt drive with pulley located at  the middle of the shaft. The
belt exerts a total pull of 5 kN. If permissible shear stress is 50 N/mm2 find the
diameter of shaft. 7

5. a) Draw a neat sketch of three hinged arch and also show various forces acting at
any section. 3

b) A circular rod is to withstand a bending Moment of 30 kN – m and torque of 25 kN-m.
Determine the diameter of the bar if the yield stress of the material is 250 MPa and
Factor of safety is 2. Use maximum shear stress theory. 6



Set P

SLR-EP – 22 -4- ���������

SECTION – II

6. a) Enlist different methods for finding slope and deflection of beams. 2
b) The middle half of the beam as shown in Fig. no.1 has a moment of inertia twice

that of the rest the beam and carries a point load W at mid span. Determine the
mid span deflection using conjugate beam method. 8

Figure 1

7. a) State Castigliano’s first theorem. 2
b) Find the vertical deflection of the joint D of the frame as shown in Fig. no. 2. All

members have the same cross sectional area A. The diagonal members are at 45°
with the horizontal. 7

     Figure 2

8. a) State Muller Breslau’s principle. 2

b) A simply supported beam AB has a span of 20 m. Draw influence lines for RA, RB and also
for shear force and moment at section x-x at a distance of 5 m from A. 7

9. a) Define Influence line diagram. 2
b) The load system as shown in Figure no. 3 moves from left to right on a girder span

10 m. Find the maximum bending moment which can occur under the 80 kN load. 7

Figure 3

_____________________
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Seat
No. Set Q

S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the most appropriate answer : (14×1=14)

1) Strain energy stored due to bending per unit volume of the member is equal to 1
a) M2 ds/EI b) M2 ds/2EI c) M. ds/2EI d) M3 ds/2EI

2) Castigliano’s second theorem is applicable to 1
a) Determinate structures b) Indeterminate structures
c) Both a) and b) d) None

3) A cantilever of span L, is subjected to point load W at its free end. Slope at the free
end will be equal to 1
a) 2WL/EI b) WL2/2EI c) WL2/EI d) EI/2W

4) Mecaulay’s method for finding slope and deflection in beams is extension of 1
a) Moment area method b) Strain energy method
c) Double Integration method d) Conjugate beam method

5) When the length of uniformly distributed loading is shorter than the span of beam,
the 01 absolute maximum bending moment occurs at the center of the span when
the loading is 1
a) Starting from left end b) Starting from right end
c) Symmetrically placed d) Unsymmetrically placed

6) The slope at any section of the given beam is equal to the _________ at the
corresponding section of the conjugate beam. 1
a) axial force b) Bending moment
c) Shear force d) Twisting force

7) Maximum slope of a simply supported beam of span L, subjected to point load W
at centre is equal to 1
a) WL2/16EI b) WL3/12EI c) WL3/16EI d) WL3/48EI

P.T.O.
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7) Given the effective length of column, the buckling of column occurs about
_____________ 1
a) The axis having the largest M. I.
b) The axis having the least M. I.
c) An axis having M. I. between the least and the largest
d) None of above

9) A long column with fixed ends can carry load ________ as compared to a column
having one end fixed and other free 1
a) 4 times b) 8 times c) 16 times d) None

10) Identify the stress which can exist on a principal plane, amongst the following. 1
a) Shear stress b) Bending stress
c) Compressive stress d) None

11) Mohr’s circle is a graphical method to find 1
a) Bending stresses b) Combined stresses
c) Maximum shear stresses d) None

12) Maximum shear stress theory is also called as 1
a) Beltrami theory b) Haigh theory c) Tresca theory d) None

13) Maximum Principal Stress Theory was postulated by 1
a) St. Venant b) Rankine c) Mohr d) Tresca

14) Rankine’s formula is an empirical formula which is used for 1
a) Long columns b) Short columns
c) Both a) and b) d) None

______________
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Seat
No.

 S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016           Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 2 and Q. 6 are compulsory; attempt any two out of Q. 3 to
Q. 5 from Section I and any two out of Q. 7 to Q. 9 from
Section II.

2) Assume suitable data if necessary but mention in clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A 1.5 m long column has a circular cross section of 50 mm diameter. One end of
column is fixed and the other end is free. Taking factor of safety of 3, calculate the
safe load using 10

i) Rankine’s formula Take fc = 560 N/mm2 and α =1/1600.

ii) Eular’s formula : Young’s modulus for steel E = 2.1×105 N/mm2.

3. At a point in material two planes AB and BC which are at right angles to each other
and carry shear stress of intensity 24.5 N/mm2. Also these planes carry tensile stress
of 50 N/mm2 and compressive stress of 25 N/mm2 respectively. Determine principal
planes and the principal stresses. Also determine the maximum shear stress and
planes on which it acts. 9

4. a) Define Equivalent Twisting moment and also write its expression in terms of bending
moment. 2

b) A solid circular shaft is supported on bearings 1 m apart. The shaft transmits 500 kW
power at 300 rpm by belt drive with pulley located at  the middle of the shaft. The
belt exerts a total pull of 5 kN. If permissible shear stress is 50 N/mm2 find the
diameter of shaft. 7

5. a) Draw a neat sketch of three hinged arch and also show various forces acting at
any section. 3

b) A circular rod is to withstand a bending Moment of 30 kN – m and torque of 25 kN-m.
Determine the diameter of the bar if the yield stress of the material is 250 MPa and
Factor of safety is 2. Use maximum shear stress theory. 6
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SECTION – II

6. a) Enlist different methods for finding slope and deflection of beams. 2
b) The middle half of the beam as shown in Fig. no.1 has a moment of inertia twice

that of the rest the beam and carries a point load W at mid span. Determine the
mid span deflection using conjugate beam method. 8

Figure 1

7. a) State Castigliano’s first theorem. 2
b) Find the vertical deflection of the joint D of the frame as shown in Fig. no. 2. All

members have the same cross sectional area A. The diagonal members are at 45°
with the horizontal. 7

     Figure 2

8. a) State Muller Breslau’s principle. 2

b) A simply supported beam AB has a span of 20 m. Draw influence lines for RA, RB and also
for shear force and moment at section x-x at a distance of 5 m from A. 7

9. a) Define Influence line diagram. 2
b) The load system as shown in Figure no. 3 moves from left to right on a girder span

10 m. Find the maximum bending moment which can occur under the 80 kN load. 7

Figure 3

_____________________
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S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the most appropriate answer : (14×1=14)

1) Maximum shear stress theory is also called as 1
a) Beltrami theory b) Haigh theory c) Tresca theory d) None

2) Maximum Principal Stress Theory was postulated by 1
a) St. Venant b) Rankine c) Mohr d) Tresca

3) Rankine’s formula is an empirical formula which is used for 1
a) Long columns b) Short columns
c) Both a) and b) d) None

4) Strain energy stored due to bending per unit volume of the member is equal to 1
a) M2 ds/EI b) M2 ds/2EI c) M. ds/2EI d) M3 ds/2EI

5) Castigliano’s second theorem is applicable to 1
a) Determinate structures b) Indeterminate structures
c) Both a) and b) d) None

6) A cantilever of span L, is subjected to point load W at its free end. Slope at the free
end will be equal to 1
a) 2WL/EI b) WL2/2EI c) WL2/EI d) EI/2W

7) Mecaulay’s method for finding slope and deflection in beams is extension of 1
a) Moment area method b) Strain energy method
c) Double Integration method d) Conjugate beam method

8) When the length of uniformly distributed loading is shorter than the span of beam,
the 01 absolute maximum bending moment occurs at the center of the span when
the loading is 1
a) Starting from left end b) Starting from right end
c) Symmetrically placed d) Unsymmetrically placed

P.T.O.
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9) The slope at any section of the given beam is equal to the _________ at the
corresponding section of the conjugate beam. 1
a) axial force b) Bending moment
c) Shear force d) Twisting force

10) Maximum slope of a simply supported beam of span L, subjected to point load W
at centre is equal to 1
a) WL2/16EI b) WL3/12EI c) WL3/16EI d) WL3/48EI

11) Given the effective length of column, the buckling of column occurs about
_____________ 1
a) The axis having the largest M. I.
b) The axis having the least M. I.
c) An axis having M. I. between the least and the largest
d) None of above

12) A long column with fixed ends can carry load ________ as compared to a column
having one end fixed and other free 1
a) 4 times b) 8 times c) 16 times d) None

13) Identify the stress which can exist on a principal plane, amongst the following. 1
a) Shear stress b) Bending stress
c) Compressive stress d) None

14) Mohr’s circle is a graphical method to find 1
a) Bending stresses b) Combined stresses
c) Maximum shear stresses d) None

______________
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Seat
No.

 S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016           Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 2 and Q. 6 are compulsory; attempt any two out of Q. 3 to
Q. 5 from Section I and any two out of Q. 7 to Q. 9 from
Section II.

2) Assume suitable data if necessary but mention in clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A 1.5 m long column has a circular cross section of 50 mm diameter. One end of
column is fixed and the other end is free. Taking factor of safety of 3, calculate the
safe load using 10

i) Rankine’s formula Take fc = 560 N/mm2 and α =1/1600.

ii) Eular’s formula : Young’s modulus for steel E = 2.1×105 N/mm2.

3. At a point in material two planes AB and BC which are at right angles to each other
and carry shear stress of intensity 24.5 N/mm2. Also these planes carry tensile stress
of 50 N/mm2 and compressive stress of 25 N/mm2 respectively. Determine principal
planes and the principal stresses. Also determine the maximum shear stress and
planes on which it acts. 9

4. a) Define Equivalent Twisting moment and also write its expression in terms of bending
moment. 2

b) A solid circular shaft is supported on bearings 1 m apart. The shaft transmits 500 kW
power at 300 rpm by belt drive with pulley located at  the middle of the shaft. The
belt exerts a total pull of 5 kN. If permissible shear stress is 50 N/mm2 find the
diameter of shaft. 7

5. a) Draw a neat sketch of three hinged arch and also show various forces acting at
any section. 3

b) A circular rod is to withstand a bending Moment of 30 kN – m and torque of 25 kN-m.
Determine the diameter of the bar if the yield stress of the material is 250 MPa and
Factor of safety is 2. Use maximum shear stress theory. 6
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SECTION – II

6. a) Enlist different methods for finding slope and deflection of beams. 2
b) The middle half of the beam as shown in Fig. no.1 has a moment of inertia twice

that of the rest the beam and carries a point load W at mid span. Determine the
mid span deflection using conjugate beam method. 8

Figure 1

7. a) State Castigliano’s first theorem. 2
b) Find the vertical deflection of the joint D of the frame as shown in Fig. no. 2. All

members have the same cross sectional area A. The diagonal members are at 45°
with the horizontal. 7

     Figure 2

8. a) State Muller Breslau’s principle. 2

b) A simply supported beam AB has a span of 20 m. Draw influence lines for RA, RB and also
for shear force and moment at section x-x at a distance of 5 m from A. 7

9. a) Define Influence line diagram. 2
b) The load system as shown in Figure no. 3 moves from left to right on a girder span

10 m. Find the maximum bending moment which can occur under the 80 kN load. 7

Figure 3

_____________________
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S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary but mention it clearly.
2) Figures to the right indicate full marks.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the most appropriate answer : (14×1=14)

1) A cantilever of span L, is subjected to point load W at its free end. Slope at the free
end will be equal to 1
a) 2WL/EI b) WL2/2EI c) WL2/EI d) EI/2W

2) Mecaulay’s method for finding slope and deflection in beams is extension of 1
a) Moment area method b) Strain energy method
c) Double Integration method d) Conjugate beam method

3) When the length of uniformly distributed loading is shorter than the span of beam,
the 01 absolute maximum bending moment occurs at the center of the span when
the loading is 1
a) Starting from left end b) Starting from right end
c) Symmetrically placed d) Unsymmetrically placed

4) The slope at any section of the given beam is equal to the _________ at the
corresponding section of the conjugate beam. 1
a) axial force b) Bending moment
c) Shear force d) Twisting force

5) Maximum slope of a simply supported beam of span L, subjected to point load W
at centre is equal to 1
a) WL2/16EI b) WL3/12EI c) WL3/16EI d) WL3/48EI

6) Given the effective length of column, the buckling of column occurs about
_____________ 1
a) The axis having the largest M. I.
b) The axis having the least M. I.
c) An axis having M. I. between the least and the largest
d) None of above

P.T.O.
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7) A long column with fixed ends can carry load ________ as compared to a column
having one end fixed and other free 1
a) 4 times b) 8 times c) 16 times d) None

8) Identify the stress which can exist on a principal plane, amongst the following. 1
a) Shear stress b) Bending stress
c) Compressive stress d) None

9) Mohr’s circle is a graphical method to find 1
a) Bending stresses b) Combined stresses
c) Maximum shear stresses d) None

10) Maximum shear stress theory is also called as 1
a) Beltrami theory b) Haigh theory c) Tresca theory d) None

11) Maximum Principal Stress Theory was postulated by 1
a) St. Venant b) Rankine c) Mohr d) Tresca

12) Rankine’s formula is an empirical formula which is used for 1
a) Long columns b) Short columns
c) Both a) and b) d) None

13) Strain energy stored due to bending per unit volume of the member is equal to 1
a) M2 ds/EI b) M2 ds/2EI c) M. ds/2EI d) M3 ds/2EI

14) Castigliano’s second theorem is applicable to 1
a) Determinate structures b) Indeterminate structures
c) Both a) and b) d) None

______________
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 S.E. (Civil) (Part – II) (CGPA) Examination, 2016
STRUCTURAL MECHANICS – II

Day and Date : Monday, 21-11-2016           Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. 2 and Q. 6 are compulsory; attempt any two out of Q. 3 to
Q. 5 from Section I and any two out of Q. 7 to Q. 9 from
Section II.

2) Assume suitable data if necessary but mention in clearly.
3) Figures to the right indicate full marks.

SECTION – I

2. A 1.5 m long column has a circular cross section of 50 mm diameter. One end of
column is fixed and the other end is free. Taking factor of safety of 3, calculate the
safe load using 10

i) Rankine’s formula Take fc = 560 N/mm2 and α =1/1600.

ii) Eular’s formula : Young’s modulus for steel E = 2.1×105 N/mm2.

3. At a point in material two planes AB and BC which are at right angles to each other
and carry shear stress of intensity 24.5 N/mm2. Also these planes carry tensile stress
of 50 N/mm2 and compressive stress of 25 N/mm2 respectively. Determine principal
planes and the principal stresses. Also determine the maximum shear stress and
planes on which it acts. 9

4. a) Define Equivalent Twisting moment and also write its expression in terms of bending
moment. 2

b) A solid circular shaft is supported on bearings 1 m apart. The shaft transmits 500 kW
power at 300 rpm by belt drive with pulley located at  the middle of the shaft. The
belt exerts a total pull of 5 kN. If permissible shear stress is 50 N/mm2 find the
diameter of shaft. 7

5. a) Draw a neat sketch of three hinged arch and also show various forces acting at
any section. 3

b) A circular rod is to withstand a bending Moment of 30 kN – m and torque of 25 kN-m.
Determine the diameter of the bar if the yield stress of the material is 250 MPa and
Factor of safety is 2. Use maximum shear stress theory. 6
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SECTION – II

6. a) Enlist different methods for finding slope and deflection of beams. 2
b) The middle half of the beam as shown in Fig. no.1 has a moment of inertia twice

that of the rest the beam and carries a point load W at mid span. Determine the
mid span deflection using conjugate beam method. 8

Figure1

7. a) State Castigliano’s first theorem. 2
b) Find the vertical deflection of the joint D of the frame as shown in Fig. no. 2. All

members have the same cross sectional area A. The diagonal members are at 45°
with the horizontal. 7

     Figure 2

8. a) State Muller Breslau’s principle. 2

b) A simply supported beam AB has a span of 20 m. Draw influence lines for RA, RB and also
for shear force and moment at section x-x at a distance of 5 m from A. 7

9. a) Define Influence line diagram. 2
b) The load system as shown in Figure no. 3 moves from left to right on a girder span

10 m. Find the maximum bending moment which can occur under the 80 kN load. 7

Figure 3

_____________________
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SURVEYING – II

Day and Date : Tuesday, 22-11-2016 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.
V) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
VI) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ (Each 1 mark) : 14

1) The stadia diaphragm is provided for measuring
a) Elevation b) Bearing
c) Horizontal distance d) None of these

2) An anallatic lens is provided to make the additive constant equal to
a) 100 b) 0 c) 90 d) 190

3) The substance bar is used to measure
a) Vertical distance b) Horizontal distance
c) Elevation d) None of these

4) As the distance between the tacheometer and staff increases, the staff
intercept by stadia hair,
a) Increases b) Decreases
c) Remains constant d) None of these

5) The radius of one degree curve is
a) 1719 m b) 1760 m
c) 2000 m d) 2100 m

P.T.O.
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6) The relation between the radius of curve (R) and degree of curve (D) of a
curve is

a)
1719

D
R = b)

D
1719

R = c) 1719
D
R = d) None of these

7) Geostationary satellite have
a) same distance from earth’s centre
b) same speed as earth’s rotation
c) same mass with global weight
d) same angle with geodetic stations

8) Which of the following can’t be achieved by remote sensing ?
a) Detection of forest fire b) Detection of pollutants
c) Prevention of earthquakes d) Land use pattern

9) The energy of quantum in remote sensing, is
a) directly proportional to its wavelength
b) inversely proportional to its wavelength
c) directly proportional to its square of its wavelength
d) inversely proportional to square of its wavelength

10) A passive sensor uses which of the following sources of energy.
a) sun b) flash light
c) it’s own source d) moon

11) Which one of the following is long wave length radiation in remote sensing
techniques ?
a) Ultraviolet b) X-ray c) Infrared d) Gamma ray

12) Line in polygon method in GIS is characterised of
a) raster overlay b) vector overlay
c) buffer operation d) intersecting operation

13) In a route surveying, the most suitable method of contouring is
a) by squares b) by radial lines
c) by cross-sections d) by tacheometer

14) GPS is used for finding
a) latitude, longitude, altitude b) speed
c) trip distance d) all of the above

______________
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S.E. (Civil) (Part – II) (CGPA Pattern) Examination, 2016
SURVEYING – II

Day and Date : Tuesday, 22-11-2016 Max. Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.

SECTION – I

2. Attempt any two (each 4 mark) : 8
a) Write short note on auto reduction tacheometer.
b) Derive an expression for an ideal transition curve.
c) What do you understand by GPS ? Give an overview of GPS.

3. a) Describe the method of determining the constant of a tacheometer from field
measurements. 5

b) A tacheometer was set up at a station ‘C’ and the following readings were
obtained on staff vertically held. 5
Inst. station Staff station Vertical angle Hair readings Remark

C B.M. – 5°, 20' 1.50, 1.800, 2.450 R:L. of B.M. =
750.50 mC D + 8° 12' 0.750, 1.500, 2.250

Calculate the horizontal distance ‘CD’, and RL of ‘D’, when the constant of
instrument are 100 and 0.15.

4. a) What do you understand by the following forms of curves and where are they
generally used ? 5

i) Lemniscate ii) Compound iii) Reverse curve.

b) Two tangents intersects at a chainage of 1000 m, the deflection angle being 30°,
calculate all the necessary data, for setting out a circular curve of radius 200 m,
by the method of offsets from the chord produced, taking peg internal of 20 m ? 5
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5. a) What are the three segments of GPS ? Describe them briefly. 5

b) Tabulate the data required for setting out a curve by the deflection angle
method, by considering the following information : 5

i) Angle of intersection = 145°
ii) Chainage of point of intersection = 1580 m
iii) Degree of curve = 5°

iv) Least count of theodolite = 02 ′′
v) Peg interval = 30 m.

SECTION – II

6. a) The scale of an aerial photograph is 1 cm = 160 m and the size of the
photograph is 20 cm × 20 cm. If the longitudinal lap is 65% and the side lap
is 35%, determine the number of photograph required to cover an area of
232 sq.km. 5

b) What do you understand by electromagnetic spectrum ? State the wavelength
regions along with their uses for remote sensing applications. 5

7. a) Explain Rater and Vector data structures. 5

b) Briefly describe the applications of GIS. Discuss how closely GIS is related
to remote sensing. 5

8. a) Explain project surveys carried out for Tunnel with respect to specifications,
preliminary and location survey. 5

b) Explain setting of project surveys for building set out with respect to
specifications, preliminary and location survey. 5

9. Attempt any two (each 4 marks) : 8

a) What do you understand by remote sensing ? Distinguish between active and
passive RST.

b) Define GIS. Explain data sources for GIS.

c) Write note on “Route surveying” with respect to reconnaissance and location survey.

_______________
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Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.
V) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
VI) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ (each 1 mark) : 14

1) Which of the following can’t be achieved by remote sensing ?
a) Detection of forest fire b) Detection of pollutants
c) Prevention of earthquakes d) Land use pattern

2) The energy of quantum in remote sensing, is
a) directly proportional to its wavelength
b) inversely proportional to its wavelength
c) directly proportional to its square of its wavelength
d) inversely proportional to square of its wavelength

3) A passive sensor uses which of the following sources of energy.
a) sun b) flash light c) it’s own source d) moon

4) Which one of the following is long wave length radiation in remote sensing
techniques ?
a) Ultraviolet b) X-ray c) Infrared d) Gamma ray

5) Line in polygon method in GIS is characterised of
a) raster overlay b) vector overlay
c) buffer operation d) intersecting operation

P.T.O.
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6) In a route surveying, the most suitable method of contouring is
a) by squares b) by radial lines
c) by cross-sections d) by tacheometer

7) GPS is used for finding
a) latitude, longitude, altitude b) speed
c) trip distance d) all of the above

8) The stadia diaphragm is provided for measuring
a) Elevation b) Bearing
c) Horizontal distance d) None of these

9) An anallatic lens is provided to make the additive constant equal to
a) 100 b) 0 c) 90 d) 190

10) The substance bar is used to measure
a) Vertical distance b) Horizontal distance
c) Elevation d) None of these

11) As the distance between the tacheometer and staff increases, the staff
intercept by stadia hair,
a) Increases b) Decreases
c) Remains constant d) None of these

12) The radius of one degree curve is
a) 1719 m b) 1760 m
c) 2000 m d) 2100 m

13) The relation between the radius of curve (R) and degree of curve (D) of a
curve is

a)
1719

D
R = b)

D
1719

R = c) 1719
D
R = d) None of these

14) Geostationary satellite have
a) same distance from earth’s centre
b) same speed as earth’s rotation
c) same mass with global weight
d) same angle with geodetic stations

______________
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S.E. (Civil) (Part – II) (CGPA Pattern) Examination, 2016
SURVEYING – II

Day and Date : Tuesday, 22-11-2016 Max. Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.

SECTION – I

2. Attempt any two (each 4 mark) : 8
a) Write short note on auto reduction tacheometer.
b) Derive an expression for an ideal transition curve.
c) What do you understand by GPS ? Give an overview of GPS.

3. a) Describe the method of determining the constant of a tacheometer from field
measurements. 5

b) A tacheometer was set up at a station ‘C’ and the following readings were
obtained on staff vertically held. 5
Inst. station Staff station Vertical angle Hair readings Remark

C B.M. – 5°, 20' 1.50, 1.800, 2.450 R:L. of B.M. =
750.50 mC D + 8° 12' 0.750, 1.500, 2.250

Calculate the horizontal distance ‘CD’, and RL of ‘D’, when the constant of
instrument are 100 and 0.15.

4. a) What do you understand by the following forms of curves and where are they
generally used ? 5

i) Lemniscate ii) Compound iii) Reverse curve.

b) Two tangents intersects at a chainage of 1000 m, the deflection angle being 30°,
calculate all the necessary data, for setting out a circular curve of radius 200 m,
by the method of offsets from the chord produced, taking peg internal of 20 m ? 5
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5. a) What are the three segments of GPS ? Describe them briefly. 5

b) Tabulate the data required for setting out a curve by the deflection angle
method, by considering the following information : 5

i) Angle of intersection = 145°
ii) Chainage of point of intersection = 1580 m
iii) Degree of curve = 5°

iv) Least count of theodolite = 02 ′′
v) Peg interval = 30 m.

SECTION – II

6. a) The scale of an aerial photograph is 1 cm = 160 m and the size of the
photograph is 20 cm × 20 cm. If the longitudinal lap is 65% and the side lap
is 35%, determine the number of photograph required to cover an area of
232 sq.km. 5

b) What do you understand by electromagnetic spectrum ? State the wavelength
regions along with their uses for remote sensing applications. 5

7. a) Explain Rater and Vector data structures. 5

b) Briefly describe the applications of GIS. Discuss how closely GIS is related
to remote sensing. 5

8. a) Explain project surveys carried out for Tunnel with respect to specifications,
preliminary and location survey. 5

b) Explain setting of project surveys for building set out with respect to
specifications, preliminary and location survey. 5

9. Attempt any two (each 4 marks) : 8

a) What do you understand by remote sensing ? Distinguish between active and
passive RST.

b) Define GIS. Explain data sources for GIS.

c) Write note on “Route surveying” with respect to reconnaissance and location survey.

_______________
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Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.
V) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
VI) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ (Each 1 mark) : 14

1) The radius of one degree curve is
a) 1719 m b) 1760 m
c) 2000 m d) 2100 m

2) The relation between the radius of curve (R) and degree of curve (D) of a
curve is

a)
1719

D
R = b)

D
1719

R = c) 1719
D
R = d) None of these

3) Geostationary satellite have
a) same distance from earth’s centre
b) same speed as earth’s rotation
c) same mass with global weight
d) same angle with geodetic stations

4) Which of the following can’t be achieved by remote sensing ?
a) Detection of forest fire b) Detection of pollutants
c) Prevention of earthquakes d) Land use pattern

P.T.O.
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5) The energy of quantum in remote sensing, is
a) directly proportional to its wavelength
b) inversely proportional to its wavelength
c) directly proportional to its square of its wavelength
d) inversely proportional to square of its wavelength

6) A passive sensor uses which of the following sources of energy.
a) sun b) flash light
c) it’s own source d) moon

7) Which one of the following is long wave length radiation in remote sensing
techniques ?
a) Ultraviolet b) X-ray c) Infrared d) Gamma ray

8) Line in polygon method in GIS is characterised of
a) raster overlay b) vector overlay
c) buffer operation d) intersecting operation

9) In a route surveying, the most suitable method of contouring is
a) by squares b) by radial lines
c) by cross-sections d) by tacheometer

10) GPS is used for finding
a) latitude, longitude, altitude b) speed
c) trip distance d) all of the above

11) The stadia diaphragm is provided for measuring
a) Elevation b) Bearing
c) Horizontal distance d) None of these

12) An anallatic lens is provided to make the additive constant equal to
a) 100 b) 0 c) 90 d) 190

13) The substance bar is used to measure
a) Vertical distance b) Horizontal distance
c) Elevation d) None of these

14) As the distance between the tacheometer and staff increases, the staff
intercept by stadia hair,
a) Increases b) Decreases
c) Remains constant d) None of these

______________
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S.E. (Civil) (Part – II) (CGPA Pattern) Examination, 2016
SURVEYING – II

Day and Date : Tuesday, 22-11-2016 Max. Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.

SECTION – I

2. Attempt any two (each 4 mark) : 8
a) Write short note on auto reduction tacheometer.
b) Derive an expression for an ideal transition curve.
c) What do you understand by GPS ? Give an overview of GPS.

3. a) Describe the method of determining the constant of a tacheometer from field
measurements. 5

b) A tacheometer was set up at a station ‘C’ and the following readings were
obtained on staff vertically held. 5
Inst. station Staff station Vertical angle Hair readings Remark

C B.M. – 5°, 20' 1.50, 1.800, 2.450 R:L. of B.M. =
750.50 mC D + 8° 12' 0.750, 1.500, 2.250

Calculate the horizontal distance ‘CD’, and RL of ‘D’, when the constant of
instrument are 100 and 0.15.

4. a) What do you understand by the following forms of curves and where are they
generally used ? 5

i) Lemniscate ii) Compound iii) Reverse curve.

b) Two tangents intersects at a chainage of 1000 m, the deflection angle being 30°,
calculate all the necessary data, for setting out a circular curve of radius 200 m,
by the method of offsets from the chord produced, taking peg internal of 20 m ? 5
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5. a) What are the three segments of GPS ? Describe them briefly. 5

b) Tabulate the data required for setting out a curve by the deflection angle
method, by considering the following information : 5

i) Angle of intersection = 145°
ii) Chainage of point of intersection = 1580 m
iii) Degree of curve = 5°

iv) Least count of theodolite = 02 ′′
v) Peg interval = 30 m.

SECTION – II

6. a) The scale of an aerial photograph is 1 cm = 160 m and the size of the
photograph is 20 cm × 20 cm. If the longitudinal lap is 65% and the side lap
is 35%, determine the number of photograph required to cover an area of
232 sq.km. 5

b) What do you understand by electromagnetic spectrum ? State the wavelength
regions along with their uses for remote sensing applications. 5

7. a) Explain Rater and Vector data structures. 5

b) Briefly describe the applications of GIS. Discuss how closely GIS is related
to remote sensing. 5

8. a) Explain project surveys carried out for Tunnel with respect to specifications,
preliminary and location survey. 5

b) Explain setting of project surveys for building set out with respect to
specifications, preliminary and location survey. 5

9. Attempt any two (each 4 marks) : 8

a) What do you understand by remote sensing ? Distinguish between active and
passive RST.

b) Define GIS. Explain data sources for GIS.

c) Write note on “Route surveying” with respect to reconnaissance and location survey.

_______________
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Seat
No. Set S

S.E. (Civil) (Part – II) (CGPA Pattern) Examination, 2016
SURVEYING – II

Day and Date : Tuesday, 22-11-2016 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.
V) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
VI) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. MCQ (Each 1 mark) : 14

1) A passive sensor uses which of the following sources of energy.
a) sun b) flash light
c) it’s own source d) moon

2) Which one of the following is long wave length radiation in remote sensing
techniques ?
a) Ultraviolet b) X-ray c) Infrared d) Gamma ray

3) Line in polygon method in GIS is characterised of
a) raster overlay b) vector overlay
c) buffer operation d) intersecting operation

4) In a route surveying, the most suitable method of contouring is
a) by squares b) by radial lines
c) by cross-sections d) by tacheometer

5) GPS is used for finding
a) latitude, longitude, altitude b) speed
c) trip distance d) all of the above

P.T.O.
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6) The stadia diaphragm is provided for measuring
a) Elevation b) Bearing
c) Horizontal distance d) None of these

7) An anallatic lens is provided to make the additive constant equal to
a) 100 b) 0 c) 90 d) 190

8) The substance bar is used to measure
a) Vertical distance b) Horizontal distance
c) Elevation d) None of these

9) As the distance between the tacheometer and staff increases, the staff
intercept by stadia hair,
a) Increases b) Decreases
c) Remains constant d) None of these

10) The radius of one degree curve is
a) 1719 m b) 1760 m
c) 2000 m d) 2100 m

11) The relation between the radius of curve (R) and degree of curve (D) of a
curve is

a)
1719

D
R = b)

D
1719

R = c) 1719
D
R = d) None of these

12) Geostationary satellite have
a) same distance from earth’s centre
b) same speed as earth’s rotation
c) same mass with global weight
d) same angle with geodetic stations

13) Which of the following can’t be achieved by remote sensing ?
a) Detection of forest fire b) Detection of pollutants
c) Prevention of earthquakes d) Land use pattern

14) The energy of quantum in remote sensing, is
a) directly proportional to its wavelength
b) inversely proportional to its wavelength
c) directly proportional to its square of its wavelength
d) inversely proportional to square of its wavelength

______________
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Seat
No.

S.E. (Civil) (Part – II) (CGPA Pattern) Examination, 2016
SURVEYING – II

Day and Date : Tuesday, 22-11-2016 Max. Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

  N.B. : I) In Section – I, Q. No. 2 and in Section – II, Q. No. 9 is
compulsory.

II) Solve any two full questions from Q. No. 3 to Q. No. 5
and for Section two, solve any two full questions from
Q. No. 6 to Q. No. 7.

III) Assume suitable data, if necessary and mention it clearly.
IV) Figures to right indicate full marks.

SECTION – I

2. Attempt any two (each 4 mark) : 8
a) Write short note on auto reduction tacheometer.
b) Derive an expression for an ideal transition curve.
c) What do you understand by GPS ? Give an overview of GPS.

3. a) Describe the method of determining the constant of a tacheometer from field
measurements. 5

b) A tacheometer was set up at a station ‘C’ and the following readings were
obtained on staff vertically held. 5
Inst. station Staff station Vertical angle Hair readings Remark

C B.M. – 5°, 20' 1.50, 1.800, 2.450 R:L. of B.M. =
750.50 mC D + 8° 12' 0.750, 1.500, 2.250

Calculate the horizontal distance ‘CD’, and RL of ‘D’, when the constant of
instrument are 100 and 0.15.

4. a) What do you understand by the following forms of curves and where are they
generally used ? 5

i) Lemniscate ii) Compound iii) Reverse curve.

b) Two tangents intersects at a chainage of 1000 m, the deflection angle being 30°,
calculate all the necessary data, for setting out a circular curve of radius 200 m,
by the method of offsets from the chord produced, taking peg internal of 20 m ? 5
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5. a) What are the three segments of GPS ? Describe them briefly. 5

b) Tabulate the data required for setting out a curve by the deflection angle
method, by considering the following information : 5

i) Angle of intersection = 145°
ii) Chainage of point of intersection = 1580 m
iii) Degree of curve = 5°

iv) Least count of theodolite = 02 ′′
v) Peg interval = 30 m.

SECTION – II

6. a) The scale of an aerial photograph is 1 cm = 160 m and the size of the
photograph is 20 cm × 20 cm. If the longitudinal lap is 65% and the side lap
is 35%, determine the number of photograph required to cover an area of
232 sq.km. 5

b) What do you understand by electromagnetic spectrum ? State the wavelength
regions along with their uses for remote sensing applications. 5

7. a) Explain Rater and Vector data structures. 5

b) Briefly describe the applications of GIS. Discuss how closely GIS is related
to remote sensing. 5

8. a) Explain project surveys carried out for Tunnel with respect to specifications,
preliminary and location survey. 5

b) Explain setting of project surveys for building set out with respect to
specifications, preliminary and location survey. 5

9. Attempt any two (each 4 marks) : 8

a) What do you understand by remote sensing ? Distinguish between active and
passive RST.

b) Define GIS. Explain data sources for GIS.

c) Write note on “Route surveying” with respect to reconnaissance and location survey.

_______________
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Seat
No. Set P

T.E. Civil Engineering (Part – I) Examination, 2016
(New CGPA)

DESIGN OF STEEL STRUCTURES

Day and Date : Monday, 28-11-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of IS 800-2007 and IS 875 are allowed, but not allowed
for MCQ (Q. No. 1).

4) Use of scientific non programmable calculator is allowed.
5) Figures to the right indicates the full marks.
6) Assume suitable data if necessary and mention it clearly

before the solution.
7) Draw the appropriate sketches whenever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

i) For a welded plate girder, the b/tf and d/tw ratios are respectively 6.7 and 91.
The section of the plate girder will be classified as
a) plastic b) compact c) semi-compact d) slender

ii) The design wind speed is V. The design wind pressure will be given as
a) 0.4 V2 b) 0.5 V2 c) 0.6 V2 d) 0.8 V2

iii) The collapse load for a propped cantilever of span I subjected to uniformly
distributed  load is
a) 0.414 Mp/I b) 0.586 Mp/I c) 7.67 Mp/I d) 11.656 Mp/I

iv) Which of the following sections has minimum value of shape factor ?
a) Tube section b) I – section
c) Rectangular section d) Circular section

v) For a point on a simply supported rectangular section beam, the hinge
length is span divided by

a) 3 b) 2/3 c) 3 d) 3/2

P.T.O.
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vi) If the same number of bolts has been used in the joints, then which of the
following patterns will yield highest efficiency ?
a) Chain b) Staggered
c) Diamond d) Staggered diamond

vii) A single angle tension member welded to the gusset plate is preferred over a
bolted one because
a) Welded tension members are easy to fabricate
b) Bolts are weak in tension
c) Eccentricity of the connection can be eliminated by adjusting the weld

length
d) Welding is cheaper and economical

viii) A column that can support same load in compression that it can in tension is
classified as
a) Short column b) Intermediate column
c) Long column d) Can not be ascertained

ix) The slenderness ratio of lacing flat is limited to
a) 350 b) 145 c) 180 d) 250

x) The best double angle compression member section is
a) Equal angle on same side of gusset
b) Unequal angles with long legs back to back
c) Unequal angles with short legs back to back
d) Equal angles on opposite side of gusset

xi) For same load, unsupported length and end conditions a laced column as
compared to battened column
a) Is stronger b) Is weaker
c) Is equally strong d) Can not be compared

xii) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) joist – ISF d) castelled girder – ISA

xiii) In case of an axially loaded column machined for full bearing, the
fastenings connecting the column to the base plate in gusseted base are
designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) errection loads only

xiv) The thickness of base plate s determined from the
a) flexural strength of the plate
b) shear strength of plate
c) bearing strength of concrete pedestal
d) punching criteria

______________
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Seat
No.

 T.E. Civil Engineering (Part – I) Examination, 2016
(New CGPA)

DESIGN OF STEEL STRUCTURES

Day and Date : Monday, 28-11-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of scientific non programmable calculator is allowed.
2) Figures to the right indicates the full marks.
3) Assume suitable data if necessary and mention it clearly

before the solution.
4) Draw the appropriate sketches whenever necessary.
5) Solve any three questions from each Section.
6) Use of IS 800-2007 and IS 875 are allowed, but not allowed

for MCQ (Q. No. 1).

SECTION – I

2. A portal frame ABCD hinged at A and fixed at D and subjected to two point loads
2W and 3W acting at midpoint of BC and at B respectively. Take AB = L, BC = 2L
and CD = L. Also take the plastic moment capacity of AB = Mp, BC = 2Mp and
CD = Mp. Find the collapse load W and draw the bending moment diagram. Also
check the value of the bending moment where plastic hinge is not developed. 10

3. An ISLB 200 is used as a diagonal in a foot bridge truss. Factored axial tensile
load is 500 KN. Both flanges are connected to two gusset plates by 16 bolts of
16 mm diameter symmetrically arranged. i.e. 8 bolts per flange. Thus there are
four bolts on each side of web per flange. Determine the maximum tension it can
carry. fy= 250 MPa. 9

4. Design double angle section back to back on each side of gusset 8 mm thick for
continuous principal rafter of a truss to carry factored load of 250 KN. Centre to
centre length of member between centroids of connection is 2.5 m. 9

5. Attempt any three : 9

a) What are the advantages and disadvantages of steel structures ?

b) Explain complete, partial and over complete collapse.
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c) A 18 mm thick plate is joined to 16 mm plate by 200 mm long (effective) butt
weld. Determine the strength of the joint.

d) Classify the following sections, where fy = 250 MPa
i) ISLB 300 @ 37.7Kg/m
ii) ISHB 400 @ 77.4 Kg/m
iii) ISA 100 × 100 × 6@9.2Kg/m.

SECTION – II

6. Design a simply supported beam of span 10 m effective span carrying a total
factored load of 60KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction.
Assume stiff end bearing is 75 mm. 9

7. Design the purlin for the following applicable data :

1) location : Hydrabad

2) life span : 50

3) permeability : Normal

4) spacing = 3.5 m

5) span of truss = 15 m

6) central rise = 3 m

7) height of truss at evas level = 10 m

8) fy = 250 MPa

9) corrugated GI sheets of self weight = 131N/m2

10) spaing of purlins limited to 1.4 m 9

8. Design a built up column comprising two rolled steel I sections to resist factored
axial compressive load of 4000 KN. Length of column is 5 m restrained in direction
at both ends, restrained in position at base but not in position in z-z direction.

Use fy250 MPa.

Also design a suitable single lacing system. 10

9. A column ISHB 350 @ 661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable bolted gusset base. The base rests on M15 grade
concrete pedestal. Use 24 mm diameter bolts of grade 4.6 for making the
connection. 9

_____________________
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No. Set Q

T.E. Civil Engineering (Part – I) Examination, 2016
(New CGPA)

DESIGN OF STEEL STRUCTURES

Day and Date : Monday, 28-11-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of IS 800-2007 and IS 875 are allowed, but not allowed
for MCQ (Q. No. 1).

4) Use of scientific non programmable calculator is allowed.
5) Figures to the right indicates the full marks.
6) Assume suitable data if necessary and mention it clearly

before the solution.
7) Draw the appropriate sketches whenever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

i) A column that can support same load in compression that it can in tension is
classified as
a) Short column b) Intermediate column
c) Long column d) Can not be ascertained

ii) The slenderness ratio of lacing flat is limited to
a) 350 b) 145 c) 180 d) 250

iii) The best double angle compression member section is
a) Equal angle on same side of gusset
b) Unequal angles with long legs back to back
c) Unequal angles with short legs back to back
d) Equal angles on opposite side of gusset

iv) For same load, unsupported length and end conditions a laced column as
compared to battened column
a) Is stronger b) Is weaker
c) Is equally strong d) Can not be compared

P.T.O.
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v) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) joist – ISF d) castelled girder – ISA

vi) In case of an axially loaded column machined for full bearing, the
fastenings connecting the column to the base plate in gusseted base are
designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) errection loads only

vii) The thickness of base plate s determined from the
a) flexural strength of the plate
b) shear strength of plate
c) bearing strength of concrete pedestal
d) punching criteria

viii) For a welded plate girder, the b/tf and d/tw ratios are respectively 6.7 and 91.
The section of the plate girder will be classified as
a) plastic b) compact c) semi-compact d) slender

ix) The design wind speed is V. The design wind pressure will be given as
a) 0.4 V2 b) 0.5 V2 c) 0.6 V2 d) 0.8 V2

x) The collapse load for a propped cantilever of span I subjected to uniformly
distributed  load is
a) 0.414 Mp/I b) 0.586 Mp/I c) 7.67 Mp/I d) 11.656 Mp/I

xi) Which of the following sections has minimum value of shape factor ?
a) Tube section b) I – section
c) Rectangular section d) Circular section

xii) For a point on a simply supported rectangular section beam, the hinge
length is span divided by

a) 3 b) 2/3 c) 3 d) 3/2

xiii) If the same number of bolts has been used in the joints, then which of the
following patterns will yield highest efficiency ?
a) Chain b) Staggered
c) Diamond d) Staggered diamond

xiv) A single angle tension member welded to the gusset plate is preferred over a
bolted one because
a) Welded tension members are easy to fabricate
b) Bolts are weak in tension
c) Eccentricity of the connection can be eliminated by adjusting the weld

length
d) Welding is cheaper and economical

______________
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 T.E. Civil Engineering (Part – I) Examination, 2016
(New CGPA)

DESIGN OF STEEL STRUCTURES

Day and Date : Monday, 28-11-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of scientific non programmable calculator is allowed.
2) Figures to the right indicates the full marks.
3) Assume suitable data if necessary and mention it clearly

before the solution.
4) Draw the appropriate sketches whenever necessary.
5) Solve any three questions from each Section.
6) Use of IS 800-2007 and IS 875 are allowed, but not allowed

for MCQ (Q. No. 1).

SECTION – I

2. A portal frame ABCD hinged at A and fixed at D and subjected to two point loads
2W and 3W acting at midpoint of BC and at B respectively. Take AB = L, BC = 2L
and CD = L. Also take the plastic moment capacity of AB = Mp, BC = 2Mp and
CD = Mp. Find the collapse load W and draw the bending moment diagram. Also
check the value of the bending moment where plastic hinge is not developed. 10

3. An ISLB 200 is used as a diagonal in a foot bridge truss. Factored axial tensile
load is 500 KN. Both flanges are connected to two gusset plates by 16 bolts of
16 mm diameter symmetrically arranged. i.e. 8 bolts per flange. Thus there are
four bolts on each side of web per flange. Determine the maximum tension it can
carry. fy= 250 MPa. 9

4. Design double angle section back to back on each side of gusset 8 mm thick for
continuous principal rafter of a truss to carry factored load of 250 KN. Centre to
centre length of member between centroids of connection is 2.5 m. 9

5. Attempt any three : 9

a) What are the advantages and disadvantages of steel structures ?

b) Explain complete, partial and over complete collapse.
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c) A 18 mm thick plate is joined to 16 mm plate by 200 mm long (effective) butt
weld. Determine the strength of the joint.

d) Classify the following sections, where fy = 250 MPa
i) ISLB 300 @ 37.7Kg/m
ii) ISHB 400 @ 77.4 Kg/m
iii) ISA 100 × 100 × 6@9.2Kg/m.

SECTION – II

6. Design a simply supported beam of span 10 m effective span carrying a total
factored load of 60KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction.
Assume stiff end bearing is 75 mm. 9

7. Design the purlin for the following applicable data :

1) location : Hydrabad

2) life span : 50

3) permeability : Normal

4) spacing = 3.5 m

5) span of truss = 15 m

6) central rise = 3 m

7) height of truss at evas level = 10 m

8) fy = 250 MPa

9) corrugated GI sheets of self weight = 131N/m2

10) spaing of purlins limited to 1.4 m 9

8. Design a built up column comprising two rolled steel I sections to resist factored
axial compressive load of 4000 KN. Length of column is 5 m restrained in direction
at both ends, restrained in position at base but not in position in z-z direction.

Use fy250 MPa.

Also design a suitable single lacing system. 10

9. A column ISHB 350 @ 661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable bolted gusset base. The base rests on M15 grade
concrete pedestal. Use 24 mm diameter bolts of grade 4.6 for making the
connection. 9

_____________________
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DESIGN OF STEEL STRUCTURES

Day and Date : Monday, 28-11-2016 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of IS 800-2007 and IS 875 are allowed, but not allowed
for MCQ (Q. No. 1).

4) Use of scientific non programmable calculator is allowed.
5) Figures to the right indicates the full marks.
6) Assume suitable data if necessary and mention it clearly

before the solution.
7) Draw the appropriate sketches whenever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

i) For a point on a simply supported rectangular section beam, the hinge
length is span divided by

a) 3 b) 2/3 c) 3 d) 3/2

ii) If the same number of bolts has been used in the joints, then which of the
following patterns will yield highest efficiency ?
a) Chain b) Staggered
c) Diamond d) Staggered diamond

iii) A single angle tension member welded to the gusset plate is preferred over a
bolted one because
a) Welded tension members are easy to fabricate
b) Bolts are weak in tension
c) Eccentricity of the connection can be eliminated by adjusting the weld

length
d) Welding is cheaper and economical

P.T.O.
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iv) A column that can support same load in compression that it can in tension is
classified as
a) Short column b) Intermediate column
c) Long column d) Can not be ascertained

v) The slenderness ratio of lacing flat is limited to
a) 350 b) 145 c) 180 d) 250

vi) The best double angle compression member section is
a) Equal angle on same side of gusset
b) Unequal angles with long legs back to back
c) Unequal angles with short legs back to back
d) Equal angles on opposite side of gusset

vii) For same load, unsupported length and end conditions a laced column as
compared to battened column
a) Is stronger b) Is weaker
c) Is equally strong d) Can not be compared

viii) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) joist – ISF d) castelled girder – ISA

ix) In case of an axially loaded column machined for full bearing, the
fastenings connecting the column to the base plate in gusseted base are
designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) errection loads only

x) The thickness of base plate s determined from the
a) flexural strength of the plate
b) shear strength of plate
c) bearing strength of concrete pedestal
d) punching criteria

xi) For a welded plate girder, the b/tf and d/tw ratios are respectively 6.7 and 91.
The section of the plate girder will be classified as
a) plastic b) compact c) semi-compact d) slender

xii) The design wind speed is V. The design wind pressure will be given as
a) 0.4 V2 b) 0.5 V2 c) 0.6 V2 d) 0.8 V2

xiii) The collapse load for a propped cantilever of span I subjected to uniformly
distributed  load is
a) 0.414 Mp/I b) 0.586 Mp/I c) 7.67 Mp/I d) 11.656 Mp/I

xiv) Which of the following sections has minimum value of shape factor ?
a) Tube section b) I – section
c) Rectangular section d) Circular section

______________
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Day and Date : Monday, 28-11-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of scientific non programmable calculator is allowed.
2) Figures to the right indicates the full marks.
3) Assume suitable data if necessary and mention it clearly

before the solution.
4) Draw the appropriate sketches whenever necessary.
5) Solve any three questions from each Section.
6) Use of IS 800-2007 and IS 875 are allowed, but not allowed

for MCQ (Q. No. 1).

SECTION – I

2. A portal frame ABCD hinged at A and fixed at D and subjected to two point loads
2W and 3W acting at midpoint of BC and at B respectively. Take AB = L, BC = 2L
and CD = L. Also take the plastic moment capacity of AB = Mp, BC = 2Mp and
CD = Mp. Find the collapse load W and draw the bending moment diagram. Also
check the value of the bending moment where plastic hinge is not developed. 10

3. An ISLB 200 is used as a diagonal in a foot bridge truss. Factored axial tensile
load is 500 KN. Both flanges are connected to two gusset plates by 16 bolts of
16 mm diameter symmetrically arranged. i.e. 8 bolts per flange. Thus there are
four bolts on each side of web per flange. Determine the maximum tension it can
carry. fy= 250 MPa. 9

4. Design double angle section back to back on each side of gusset 8 mm thick for
continuous principal rafter of a truss to carry factored load of 250 KN. Centre to
centre length of member between centroids of connection is 2.5 m. 9

5. Attempt any three : 9

a) What are the advantages and disadvantages of steel structures ?

b) Explain complete, partial and over complete collapse.
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c) A 18 mm thick plate is joined to 16 mm plate by 200 mm long (effective) butt
weld. Determine the strength of the joint.

d) Classify the following sections, where fy = 250 MPa
i) ISLB 300 @ 37.7Kg/m
ii) ISHB 400 @ 77.4 Kg/m
iii) ISA 100 × 100 × 6@9.2Kg/m.

SECTION – II

6. Design a simply supported beam of span 10 m effective span carrying a total
factored load of 60KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction.
Assume stiff end bearing is 75 mm. 9

7. Design the purlin for the following applicable data :

1) location : Hydrabad

2) life span : 50

3) permeability : Normal

4) spacing = 3.5 m

5) span of truss = 15 m

6) central rise = 3 m

7) height of truss at evas level = 10 m

8) fy = 250 MPa

9) corrugated GI sheets of self weight = 131N/m2

10) spaing of purlins limited to 1.4 m 9

8. Design a built up column comprising two rolled steel I sections to resist factored
axial compressive load of 4000 KN. Length of column is 5 m restrained in direction
at both ends, restrained in position at base but not in position in z-z direction.

Use fy250 MPa.

Also design a suitable single lacing system. 10

9. A column ISHB 350 @ 661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable bolted gusset base. The base rests on M15 grade
concrete pedestal. Use 24 mm diameter bolts of grade 4.6 for making the
connection. 9

_____________________
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Day and Date : Monday, 28-11-2016 Max. Marks : 70
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N.B. : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Use of IS 800-2007 and IS 875 are allowed, but not allowed
for MCQ (Q. No. 1).

4) Use of scientific non programmable calculator is allowed.
5) Figures to the right indicates the full marks.
6) Assume suitable data if necessary and mention it clearly

before the solution.
7) Draw the appropriate sketches whenever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)
i) The best double angle compression member section is

a) Equal angle on same side of gusset
b) Unequal angles with long legs back to back
c) Unequal angles with short legs back to back
d) Equal angles on opposite side of gusset

ii) For same load, unsupported length and end conditions a laced column as
compared to battened column
a) Is stronger b) Is weaker
c) Is equally strong d) Can not be compared

iii) Which of the following is a correct match ?
a) purlin – ISLC b) girder – ISHB
c) joist – ISF d) castelled girder – ISA

iv) In case of an axially loaded column machined for full bearing, the
fastenings connecting the column to the base plate in gusseted base are
designed for
a) 100% of column load b) 50% of column load
c) 25% of column load d) errection loads only

P.T.O.
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v) The thickness of base plate s determined from the
a) flexural strength of the plate
b) shear strength of plate
c) bearing strength of concrete pedestal
d) punching criteria

vi) For a welded plate girder, the b/tf and d/tw ratios are respectively 6.7 and 91.
The section of the plate girder will be classified as
a) plastic b) compact c) semi-compact d) slender

vii) The design wind speed is V. The design wind pressure will be given as
a) 0.4 V2 b) 0.5 V2 c) 0.6 V2 d) 0.8 V2

viii) The collapse load for a propped cantilever of span I subjected to uniformly
distributed  load is
a) 0.414 Mp/I b) 0.586 Mp/I c) 7.67 Mp/I d) 11.656 Mp/I

ix) Which of the following sections has minimum value of shape factor ?
a) Tube section b) I – section
c) Rectangular section d) Circular section

x) For a point on a simply supported rectangular section beam, the hinge
length is span divided by
a) 3 b) 2/3 c) 3 d) 3/2

xi) If the same number of bolts has been used in the joints, then which of the
following patterns will yield highest efficiency ?
a) Chain b) Staggered
c) Diamond d) Staggered diamond

xii) A single angle tension member welded to the gusset plate is preferred over a
bolted one because
a) Welded tension members are easy to fabricate
b) Bolts are weak in tension
c) Eccentricity of the connection can be eliminated by adjusting the weld

length
d) Welding is cheaper and economical

xiii) A column that can support same load in compression that it can in tension is
classified as
a) Short column b) Intermediate column
c) Long column d) Can not be ascertained

xiv) The slenderness ratio of lacing flat is limited to
a) 350 b) 145 c) 180 d) 250

______________
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Day and Date : Monday, 28-11-2016  Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Use of scientific non programmable calculator is allowed.
2) Figures to the right indicates the full marks.
3) Assume suitable data if necessary and mention it clearly

before the solution.
4) Draw the appropriate sketches whenever necessary.
5) Solve any three questions from each Section.
6) Use of IS 800-2007 and IS 875 are allowed, but not allowed

for MCQ (Q. No. 1).

SECTION – I

2. A portal frame ABCD hinged at A and fixed at D and subjected to two point loads
2W and 3W acting at midpoint of BC and at B respectively. Take AB = L, BC = 2L
and CD = L. Also take the plastic moment capacity of AB = Mp, BC = 2Mp and
CD = Mp. Find the collapse load W and draw the bending moment diagram. Also
check the value of the bending moment where plastic hinge is not developed. 10

3. An ISLB 200 is used as a diagonal in a foot bridge truss. Factored axial tensile
load is 500 KN. Both flanges are connected to two gusset plates by 16 bolts of
16 mm diameter symmetrically arranged. i.e. 8 bolts per flange. Thus there are
four bolts on each side of web per flange. Determine the maximum tension it can
carry. fy= 250 MPa. 9

4. Design double angle section back to back on each side of gusset 8 mm thick for
continuous principal rafter of a truss to carry factored load of 250 KN. Centre to
centre length of member between centroids of connection is 2.5 m. 9

5. Attempt any three : 9

a) What are the advantages and disadvantages of steel structures ?

b) Explain complete, partial and over complete collapse.
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c) A 18 mm thick plate is joined to 16 mm plate by 200 mm long (effective) butt
weld. Determine the strength of the joint.

d) Classify the following sections, where fy = 250 MPa
i) ISLB 300 @ 37.7Kg/m
ii) ISHB 400 @ 77.4 Kg/m
iii) ISA 100 × 100 × 6@9.2Kg/m.

SECTION – II

6. Design a simply supported beam of span 10 m effective span carrying a total
factored load of 60KN/m. The depth of beam should not exceed 500 mm. The
compression flange of the beam is laterally supported by floor construction.
Assume stiff end bearing is 75 mm. 9

7. Design the purlin for the following applicable data :

1) location : Hydrabad

2) life span : 50

3) permeability : Normal

4) spacing = 3.5 m

5) span of truss = 15 m

6) central rise = 3 m

7) height of truss at evas level = 10 m

8) fy = 250 MPa

9) corrugated GI sheets of self weight = 131N/m2

10) spaing of purlins limited to 1.4 m 9

8. Design a built up column comprising two rolled steel I sections to resist factored
axial compressive load of 4000 KN. Length of column is 5 m restrained in direction
at both ends, restrained in position at base but not in position in z-z direction.

Use fy250 MPa.

Also design a suitable single lacing system. 10

9. A column ISHB 350 @ 661.2 N/m carries an axial compressive factored load of
1700 KN. Design a suitable bolted gusset base. The base rests on M15 grade
concrete pedestal. Use 24 mm diameter bolts of grade 4.6 for making the
connection. 9

_____________________
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T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Total Marks : 70
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Use both sides of full imperial drawing sheet for
Section – I.

4) Figures on right indicate full marks.
5) Assume suitable data wherever needed and mention it.
6) Use answer book for Section – II.
7) Retain all projection/construction lines on drawing sheet.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct alternative : 14

A) State whether following statement are true or false (One mark each) : 7

1) Gross area in sq. m. per student of primary school with furniture is
1.11 sq. m.

2) Ramp with a slope not more than 1 in 10 or 1 in 12 should be provided
for school building.

3) The general size of black board is 2.4 m × 1.2 m.

4) The minimum width of stair flight in public building should be 1.5 m.

5) In post office number of WC according to rule and regulation should be

1 per 25 for male 1 per 15 for female.

6) In two point’s perspective, only one side of object is true dimension in

perspective view.

7) The slope for floor of auditorium/cinema theatre may be with an

inclination of 8° 10 15° from front side.

P.T.O.
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B) Fill in the blanks (One mark each) : 7

1) The flight width for a stair in school building should not be less than

___________ m.

2) The length of the classroom should not be more than ___________ m,

for effective teaching.

3) The desirable aspect of the classroom is ___________

4) Max. no. of classroom to be provided in a row is ___________

5) The desirable no. of storey’s for a school building is ___________

6) The minimum clearance between two adjoining desks arranged side by

side is ___________ mm.

7) The distance between the first row of benches and the black board

should not be less than ___________ m.

______________
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 T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Marks : 56
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use both sides of full imperial drawing sheet for

Section – I.
3) Figures on right indicate full marks.
4) Assume suitable data wherever needed and mention it.
5) Use answer book for Section – II.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. It is proposed to construct a PWD Executive Engineers office with the following
data :

1) Entrance and waiting

2) Head clerk cabin

3) Administrative office

4) Executive Engineers office (with attached toilet of suitable size)

5) Cabin for personal assistant of Executive Engineers

6) Technical assistant cabin

7) Drawing, printing and xeroxing room

8) Record keeping room

9) Common ladies room (with attached toilet of suitable size)

10) All passages of 1.5 m. wide

11) Provide suitable sanitary units for gents.

The building is R.C.C. framed structure. Assume additional data if required and
mention it clearly. Draw a detailed plan indicating furniture layout also
(scale 1 : 50). 20
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3. Following sketch shows a plan elevation of a structure. Draw to scale 1 : 50 two
point perspective of the same. Retain all construction lines. (All dimensions are
in mm.) : 8

SECTION – II

4. Attempt any four of the following : (4×7=28)

1) Enlist the general principles and factors in acoustical design and describe
any three of them.

2) Write a note on : Rain Water Harvesting and Landscaping for Public buildings.

3) Explain important signification of a Green Building and its scope with respect
to public buildings.

4) Explain the architectural compositions for public building planning.

5) Explain the importance of AUTOCAD work and describe any four commands
of CAD.

6) Enlist different types of fire extinguishing equipments used in public building
and explain in brief any three types of it.

_____________________
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Seat
No. Set Q

T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Total Marks : 70
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Use both sides of full imperial drawing sheet for
Section – I.

4) Figures on right indicate full marks.
5) Assume suitable data wherever needed and mention it.
6) Use answer book for Section – II.
7) Retain all projection/construction lines on drawing sheet.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct alternative : 14

A) State whether following statement are true or false (One mark each) : 7

1) The general size of black board is 2.4 m × 1.2 m.

2) The minimum width of stair flight in public building should be 1.5 m.

3) In post office number of WC according to rule and regulation should be
1 per 25 for male 1 per 15 for female.

4) In two point’s perspective, only one side of object is true dimension in
perspective view.

5) The slope for floor of auditorium/cinema theatre may be with an
inclination of 8° 10 15° from front side.

6) Gross area in sq. m. per student of primary school with furniture is
1.11 sq. m.

7) Ramp with a slope not more than 1 in 10 or 1 in 12 should be provided
for school building.

P.T.O.
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B) Fill in the blanks (One mark each) : 7

1) The desirable aspect of the classroom is ___________

2) Max. no. of classroom to be provided in a row is ___________

3) The desirable no. of storey’s for a school building is ___________

4) The minimum clearance between two adjoining desks arranged side by

side is ___________ mm.

5) The distance between the first row of benches and the black board

should not be less than ___________ m.

6) The flight width for a stair in school building should not be less than

___________ m.

7) The length of the classroom should not be more than ___________ m,

for effective teaching.

______________
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Seat
No.

 T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Marks : 56
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use both sides of full imperial drawing sheet for

Section – I.
3) Figures on right indicate full marks.
4) Assume suitable data wherever needed and mention it.
5) Use answer book for Section – II.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. It is proposed to construct a PWD Executive Engineers office with the following
data :

1) Entrance and waiting

2) Head clerk cabin

3) Administrative office

4) Executive Engineers office (with attached toilet of suitable size)

5) Cabin for personal assistant of Executive Engineers

6) Technical assistant cabin

7) Drawing, printing and xeroxing room

8) Record keeping room

9) Common ladies room (with attached toilet of suitable size)

10) All passages of 1.5 m. wide

11) Provide suitable sanitary units for gents.

The building is R.C.C. framed structure. Assume additional data if required and
mention it clearly. Draw a detailed plan indicating furniture layout also
(scale 1 : 50). 20
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3. Following sketch shows a plan elevation of a structure. Draw to scale 1 : 50 two
point perspective of the same. Retain all construction lines. (All dimensions are
in mm.) : 8

SECTION – II

4. Attempt any four of the following : (4×7=28)

1) Enlist the general principles and factors in acoustical design and describe
any three of them.

2) Write a note on : Rain Water Harvesting and Landscaping for Public buildings.

3) Explain important signification of a Green Building and its scope with respect
to public buildings.

4) Explain the architectural compositions for public building planning.

5) Explain the importance of AUTOCAD work and describe any four commands
of CAD.

6) Enlist different types of fire extinguishing equipments used in public building
and explain in brief any three types of it.

_____________________
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T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Total Marks : 70
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Use both sides of full imperial drawing sheet for
Section – I.

4) Figures on right indicate full marks.
5) Assume suitable data wherever needed and mention it.
6) Use answer book for Section – II.
7) Retain all projection/construction lines on drawing sheet.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct alternative : 14

A) State whether following statement are true or false (One mark each) : 7

1) In post office number of WC according to rule and regulation should be
1 per 25 for male 1 per 15 for female.

2) In two point’s perspective, only one side of object is true dimension in
perspective view.

3) The slope for floor of auditorium/cinema theatre may be with an
inclination of 8° 10 15° from front side.

4) Gross area in sq. m. per student of primary school with furniture is
1.11 sq. m.

5) Ramp with a slope not more than 1 in 10 or 1 in 12 should be provided
for school building.

6) The general size of black board is 2.4 m × 1.2 m.

7) The minimum width of stair flight in public building should be 1.5 m.

P.T.O.
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B) Fill in the blanks (One mark each) : 7

1) The desirable no. of storey’s for a school building is ___________

2) The minimum clearance between two adjoining desks arranged side by

side is ___________ mm.

3) The distance between the first row of benches and the black board

should not be less than ___________ m.

4) The flight width for a stair in school building should not be less than

___________ m.

5) The length of the classroom should not be more than ___________ m,

for effective teaching.

6) The desirable aspect of the classroom is ___________

7) Max. no. of classroom to be provided in a row is ___________

______________
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No.

 T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Marks : 56
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use both sides of full imperial drawing sheet for

Section – I.
3) Figures on right indicate full marks.
4) Assume suitable data wherever needed and mention it.
5) Use answer book for Section – II.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. It is proposed to construct a PWD Executive Engineers office with the following
data :

1) Entrance and waiting

2) Head clerk cabin

3) Administrative office

4) Executive Engineers office (with attached toilet of suitable size)

5) Cabin for personal assistant of Executive Engineers

6) Technical assistant cabin

7) Drawing, printing and xeroxing room

8) Record keeping room

9) Common ladies room (with attached toilet of suitable size)

10) All passages of 1.5 m. wide

11) Provide suitable sanitary units for gents.

The building is R.C.C. framed structure. Assume additional data if required and
mention it clearly. Draw a detailed plan indicating furniture layout also
(scale 1 : 50). 20
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3. Following sketch shows a plan elevation of a structure. Draw to scale 1 : 50 two
point perspective of the same. Retain all construction lines. (All dimensions are
in mm.) : 8

SECTION – II

4. Attempt any four of the following : (4×7=28)

1) Enlist the general principles and factors in acoustical design and describe
any three of them.

2) Write a note on : Rain Water Harvesting and Landscaping for Public buildings.

3) Explain important signification of a Green Building and its scope with respect
to public buildings.

4) Explain the architectural compositions for public building planning.

5) Explain the importance of AUTOCAD work and describe any four commands
of CAD.

6) Enlist different types of fire extinguishing equipments used in public building
and explain in brief any three types of it.

_____________________
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T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Total Marks : 70
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Use both sides of full imperial drawing sheet for
Section – I.

4) Figures on right indicate full marks.
5) Assume suitable data wherever needed and mention it.
6) Use answer book for Section – II.
7) Retain all projection/construction lines on drawing sheet.
8) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct alternative : 14

A) State whether following statement are true or false (One mark each) : 7

1) The minimum width of stair flight in public building should be 1.5 m.

2) In post office number of WC according to rule and regulation should be
1 per 25 for male 1 per 15 for female.

3) In two point’s perspective, only one side of object is true dimension in
perspective view.

4) The slope for floor of auditorium/cinema theatre may be with an
inclination of 8° 10 15° from front side.

5) Gross area in sq. m. per student of primary school with furniture is
1.11 sq. m.

6) Ramp with a slope not more than 1 in 10 or 1 in 12 should be provided
for school building.

7) The general size of black board is 2.4 m × 1.2 m.

P.T.O.
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B) Fill in the blanks (One mark each) : 7

1) Max. no. of classroom to be provided in a row is ___________

2) The desirable no. of storey’s for a school building is ___________

3) The minimum clearance between two adjoining desks arranged side by

side is ___________ mm.

4) The distance between the first row of benches and the black board

should not be less than ___________ m.

5) The flight width for a stair in school building should not be less than

___________ m.

6) The length of the classroom should not be more than ___________ m,

for effective teaching.

7) The desirable aspect of the classroom is ___________

______________
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No.

 T.E. Civil (Part – I) (New) (CGPA) Examination, 2016
BUILDING PLANNING AND DESIGN

Day and Date : Friday, 2-12-2016 Marks : 56
Time : 10.00 a.m. to 2.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use both sides of full imperial drawing sheet for

Section – I.
3) Figures on right indicate full marks.
4) Assume suitable data wherever needed and mention it.
5) Use answer book for Section – II.
6) Retain all projection/construction lines on drawing sheet.

SECTION – I

2. It is proposed to construct a PWD Executive Engineers office with the following
data :

1) Entrance and waiting

2) Head clerk cabin

3) Administrative office

4) Executive Engineers office (with attached toilet of suitable size)

5) Cabin for personal assistant of Executive Engineers

6) Technical assistant cabin

7) Drawing, printing and xeroxing room

8) Record keeping room

9) Common ladies room (with attached toilet of suitable size)

10) All passages of 1.5 m. wide

11) Provide suitable sanitary units for gents.

The building is R.C.C. framed structure. Assume additional data if required and
mention it clearly. Draw a detailed plan indicating furniture layout also
(scale 1 : 50). 20
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3. Following sketch shows a plan elevation of a structure. Draw to scale 1 : 50 two
point perspective of the same. Retain all construction lines. (All dimensions are
in mm.) : 8

SECTION – II

4. Attempt any four of the following : (4×7=28)

1) Enlist the general principles and factors in acoustical design and describe
any three of them.

2) Write a note on : Rain Water Harvesting and Landscaping for Public buildings.

3) Explain important signification of a Green Building and its scope with respect
to public buildings.

4) Explain the architectural compositions for public building planning.

5) Explain the importance of AUTOCAD work and describe any four commands
of CAD.

6) Enlist different types of fire extinguishing equipments used in public building
and explain in brief any three types of it.

_____________________
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Seat
No. Set P

T.E. (Civil) (Part – I) (CGPA Pattern) (New) Examination, 2016
ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Max. Marks : 70
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data wherever necessary.
3) Use graph paper if needed.
4) Use of nonprogrammable computers is permitted.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
6) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer (1 mark each) :

1) An LPP is said to be _____________ if has no solution that satisfies all the
constraints.
a) Feasible b) Infeasible c) Bounded d) None of these

2) Transportation problem can be solved if ___________
a) No. of rows = no. of columns b) No. of rows ≤  no. of columns
c) No. of rows ≥  no. of columns d) All of these

3) EOQ model helps to find
a) Optimum size of order b) Time interval between order
c) Both a) and b) d) None of these

4) Moderate inventory control is sufficient for ___________
a) A class items b) B class items c) C class items d) All of these

5) Motile Carlo simulation method is suitable for
a) Transportation problem b) Queuing problem
c) Assignment problem d) None of these

6) Biological process of mutation has inspired
a) ANN b) Fuzzy Logic
c) Genetic Algorithm d) None of these

P.T.O.
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7) Planning is ___________
a) Setting goal b) SWOT Analysis
c) Selection of best alternative d) All of these

8) If ‘λ ’ is arrival rate, ω is waiting time then expected no. of customer ‘L’ will
be
a) L = λω b) L = λ /ω c) L = ω /λ d) L = ω+ λ

9) Allocation of units is not dependent on transport cost in
a) VAM method b) NW Corner method
c) Both of these d) None of these

10) In dynamic programming state is defined as
a) Point where decision is made
b) Information describing problem at each stage
c) Decision making rule
d) Optimal policy

11) Linear programming deals with the optimization of a function of variable is
known as
a) Subjective function b) Objective function
c) Constraints d) All of these

12) Queuing theory means
a) Optimization process b) Descriptive process
c) Maximization process d) Minimization process

13) Games without a saddle point require player to play
a) Mixed strategies b) Pure strategies
c) Dominated strategies d) None of these

14) Motion study is recommended for
a) Developing motion picture b) Preventing indiscipline
c) Eliminating wasteful motions d) None of these

______________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA Pattern) (New) Examination, 2016
ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Assume suitable data wherever neccessary.

3) Use graph paper if needed.

4) Use of nonprogrammable computers is permitted.

SECTION – I

2. Solve any three (8 marks each) : (3×8=24)

a) Solve the following LPP using simplex method.

Max Z = 10x1 + 15x2 + 20x3

S/t 2x1 + 4x2 + 6x3 ≤  24

– 3x1 – 9x2 – 6x3 ≥  – 30

x1, x2, x3 ≥  0.

b) Solve the problem using :

1) Laplace 2) Maximax criterion.

Customer Category
Supplier level

A1 A2 A3 A4

E1 7 12 20 27

E2 10 9 10 25

E3 23 20 14 23

E
4

32 24 21 17
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c) 1) Explain with example “Dominance Rule”.

2) Find the value of game :

15 2 3

6 5 7

–7 4 0

d) Explain with example “Line and staff” organisation.

e) Write notes on :

1) Simulation 2) ANN.

3. Discuss in short any one function of management from following : (1×4=4)

a) Co-ordination b) Direction.

SECTION – II

4. Solve any three (8 marks each) : (3×8=24)

a) A company uses a special product in the manufacture of products which it
orders from suppliers. The appropriate data are

1) Demand = 2000 per annum.

2) Ordering cost = Rs. 20 per order

3) Carrying cost = 20% of item price.

4) Basic item price �  10  per bracket.

Calculate EOQ and discuss why to calculate EOQ ?

b) Discuss objectives and importance of material management.

c) Explain with example “Pre-Disaster Stage”.

d) What is BEA ? Explain with example how it is carried out ?

e) Write notes on :

1) TQM 2) Quality circle.

5. State the importance of (any one) : (1×4=4)

a) Quality control charts.

b) Disaster management.

_____________________
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T.E. (Civil) (Part – I) (CGPA Pattern) (New) Examination, 2016
ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Max. Marks : 70
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data wherever necessary.
3) Use graph paper if needed.
4) Use of nonprogrammable computers is permitted.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
6) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer (1 mark each) :

1) If ‘ λ ’ is arrival rate, ω is waiting time then expected no. of customer ‘L’ will
be
a) L = λω b) L = λ /ω c) L = ω /λ d) L = ω+ λ

2) Allocation of units is not dependent on transport cost in
a) VAM method b) NW Corner method
c) Both of these d) None of these

3) In dynamic programming state is defined as
a) Point where decision is made
b) Information describing problem at each stage
c) Decision making rule
d) Optimal policy

4) Linear programming deals with the optimization of a function of variable is
known as
a) Subjective function b) Objective function
c) Constraints d) All of these

5) Queuing theory means
a) Optimization process b) Descriptive process
c) Maximization process d) Minimization process

P.T.O.
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6) Games without a saddle point require player to play
a) Mixed strategies b) Pure strategies
c) Dominated strategies d) None of these

7) Motion study is recommended for
a) Developing motion picture b) Preventing indiscipline
c) Eliminating wasteful motions d) None of these

8) An LPP is said to be _____________ if has no solution that satisfies all the
constraints.
a) Feasible b) Infeasible c) Bounded d) None of these

9) Transportation problem can be solved if ___________
a) No. of rows = no. of columns b) No. of rows ≤  no. of columns
c) No. of rows ≥  no. of columns d) All of these

10) EOQ model helps to find
a) Optimum size of order b) Time interval between order
c) Both a) and b) d) None of these

11) Moderate inventory control is sufficient for ___________
a) A class items b) B class items c) C class items d) All of these

12) Motile Carlo simulation method is suitable for
a) Transportation problem b) Queuing problem
c) Assignment problem d) None of these

13) Biological process of mutation has inspired
a) ANN b) Fuzzy Logic
c) Genetic Algorithm d) None of these

14) Planning is ___________
a) Setting goal b) SWOT Analysis
c) Selection of best alternative d) All of these

______________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA Pattern) (New) Examination, 2016
ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Assume suitable data wherever neccessary.

3) Use graph paper if needed.

4) Use of nonprogrammable computers is permitted.

SECTION – I

2. Solve any three (8 marks each) : (3×8=24)

a) Solve the following LPP using simplex method.

Max Z = 10x1 + 15x2 + 20x3

S/t 2x1 + 4x2 + 6x3 ≤  24

– 3x1 – 9x2 – 6x3 ≥  – 30

x1, x2, x3 ≥  0.

b) Solve the problem using :

1) Laplace 2) Maximax criterion.

Customer Category
Supplier level

A1 A2 A3 A4

E1 7 12 20 27

E2 10 9 10 25

E3 23 20 14 23

E
4

32 24 21 17
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c) 1) Explain with example “Dominance Rule”.

2) Find the value of game :

15 2 3

6 5 7

–7 4 0

d) Explain with example “Line and staff” organisation.

e) Write notes on :

1) Simulation 2) ANN.

3. Discuss in short any one function of management from following : (1×4=4)

a) Co-ordination b) Direction.

SECTION – II

4. Solve any three (8 marks each) : (3×8=24)

a) A company uses a special product in the manufacture of products which it
orders from suppliers. The appropriate data are

1) Demand = 2000 per annum.

2) Ordering cost = Rs. 20 per order

3) Carrying cost = 20% of item price.

4) Basic item price �  10  per bracket.

Calculate EOQ and discuss why to calculate EOQ ?

b) Discuss objectives and importance of material management.

c) Explain with example “Pre-Disaster Stage”.

d) What is BEA ? Explain with example how it is carried out ?

e) Write notes on :

1) TQM 2) Quality circle.

5. State the importance of (any one) : (1×4=4)

a) Quality control charts.

b) Disaster management.

_____________________
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T.E. (Civil) (Part – I) (CGPA Pattern) (New) Examination, 2016
ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Max. Marks : 70
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data wherever necessary.
3) Use graph paper if needed.
4) Use of nonprogrammable computers is permitted.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
6) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer (1 mark each) :

1) Motile Carlo simulation method is suitable for
a) Transportation problem b) Queuing problem
c) Assignment problem d) None of these

2) Biological process of mutation has inspired
a) ANN b) Fuzzy Logic
c) Genetic Algorithm d) None of these

3) Planning is ___________
a) Setting goal b) SWOT Analysis
c) Selection of best alternative d) All of these

4) If ‘ λ ’ is arrival rate, ω is waiting time then expected no. of customer ‘L’ will
be
a) L = λω b) L = λ /ω c) L = ω /λ d) L = ω+ λ

5) Allocation of units is not dependent on transport cost in
a) VAM method b) NW Corner method
c) Both of these d) None of these

P.T.O.



Set R

SLR-EP – 32 -2- ��������	
�

6) In dynamic programming state is defined as
a) Point where decision is made
b) Information describing problem at each stage
c) Decision making rule
d) Optimal policy

7) Linear programming deals with the optimization of a function of variable is
known as
a) Subjective function b) Objective function
c) Constraints d) All of these

8) Queuing theory means
a) Optimization process b) Descriptive process
c) Maximization process d) Minimization process

9) Games without a saddle point require player to play
a) Mixed strategies b) Pure strategies
c) Dominated strategies d) None of these

10) Motion study is recommended for
a) Developing motion picture b) Preventing indiscipline
c) Eliminating wasteful motions d) None of these

11) An LPP is said to be _____________ if has no solution that satisfies all the
constraints.
a) Feasible b) Infeasible c) Bounded d) None of these

12) Transportation problem can be solved if ___________
a) No. of rows = no. of columns b) No. of rows ≤  no. of columns
c) No. of rows ≥  no. of columns d) All of these

13) EOQ model helps to find
a) Optimum size of order b) Time interval between order
c) Both a) and b) d) None of these

14) Moderate inventory control is sufficient for ___________
a) A class items b) B class items c) C class items d) All of these

______________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA Pattern) (New) Examination, 2016
ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Assume suitable data wherever neccessary.

3) Use graph paper if needed.

4) Use of nonprogrammable computers is permitted.

SECTION – I

2. Solve any three (8 marks each) : (3×8=24)

a) Solve the following LPP using simplex method.

Max Z = 10x1 + 15x2 + 20x3

S/t 2x1 + 4x2 + 6x3 ≤  24

– 3x1 – 9x2 – 6x3 ≥  – 30

x1, x2, x3 ≥  0.

b) Solve the problem using :

1) Laplace 2) Maximax criterion.

Customer Category
Supplier level

A1 A2 A3 A4

E1 7 12 20 27

E2 10 9 10 25

E3 23 20 14 23

E
4

32 24 21 17
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c) 1) Explain with example “Dominance Rule”.

2) Find the value of game :

15 2 3

6 5 7

–7 4 0

d) Explain with example “Line and staff” organisation.

e) Write notes on :

1) Simulation 2) ANN.

3. Discuss in short any one function of management from following : (1×4=4)

a) Co-ordination b) Direction.

SECTION – II

4. Solve any three (8 marks each) : (3×8=24)

a) A company uses a special product in the manufacture of products which it
orders from suppliers. The appropriate data are

1) Demand = 2000 per annum.

2) Ordering cost = Rs. 20 per order

3) Carrying cost = 20% of item price.

4) Basic item price �  10  per bracket.

Calculate EOQ and discuss why to calculate EOQ ?

b) Discuss objectives and importance of material management.

c) Explain with example “Pre-Disaster Stage”.

d) What is BEA ? Explain with example how it is carried out ?

e) Write notes on :

1) TQM 2) Quality circle.

5. State the importance of (any one) : (1×4=4)

a) Quality control charts.

b) Disaster management.

_____________________
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ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Max. Marks : 70
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.
2) Assume suitable data wherever necessary.
3) Use graph paper if needed.
4) Use of nonprogrammable computers is permitted.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
6) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer (1 mark each) :

1) In dynamic programming state is defined as
a) Point where decision is made
b) Information describing problem at each stage
c) Decision making rule
d) Optimal policy

2) Linear programming deals with the optimization of a function of variable is
known as
a) Subjective function b) Objective function
c) Constraints d) All of these

3) Queuing theory means
a) Optimization process b) Descriptive process
c) Maximization process d) Minimization process

4) Games without a saddle point require player to play
a) Mixed strategies b) Pure strategies
c) Dominated strategies d) None of these

5) Motion study is recommended for
a) Developing motion picture b) Preventing indiscipline
c) Eliminating wasteful motions d) None of these

P.T.O.
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6) An LPP is said to be _____________ if has no solution that satisfies all the
constraints.
a) Feasible b) Infeasible c) Bounded d) None of these

7) Transportation problem can be solved if ___________
a) No. of rows = no. of columns b) No. of rows ≤  no. of columns
c) No. of rows ≥  no. of columns d) All of these

8) EOQ model helps to find
a) Optimum size of order b) Time interval between order
c) Both a) and b) d) None of these

9) Moderate inventory control is sufficient for ___________
a) A class items b) B class items c) C class items d) All of these

10) Motile Carlo simulation method is suitable for
a) Transportation problem b) Queuing problem
c) Assignment problem d) None of these

11) Biological process of mutation has inspired
a) ANN b) Fuzzy Logic
c) Genetic Algorithm d) None of these

12) Planning is ___________
a) Setting goal b) SWOT Analysis
c) Selection of best alternative d) All of these

13) If ‘λ ’ is arrival rate, ω is waiting time then expected no. of customer ‘L’ will
be
a) L = λω b) L = λ /ω c) L = ω /λ d) L = ω+ λ

14) Allocation of units is not dependent on transport cost in
a) VAM method b) NW Corner method
c) Both of these d) None of these

______________
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T.E. (Civil) (Part – I) (CGPA Pattern) (New) Examination, 2016
ENGINEERING MANAGEMENT – I

Day and Date : Wednesday, 7-12-2016 Marks : 56
Time :10.00 a.m. to 1.00 p.m.

Instructions : 1) All questions are compulsory.

2) Assume suitable data wherever neccessary.

3) Use graph paper if needed.

4) Use of nonprogrammable computers is permitted.

SECTION – I

2. Solve any three (8 marks each) : (3×8=24)

a) Solve the following LPP using simplex method.

Max Z = 10x1 + 15x2 + 20x3

S/t 2x1 + 4x2 + 6x3 ≤  24

– 3x1 – 9x2 – 6x3 ≥  – 30

x1, x2, x3 ≥  0.

b) Solve the problem using :

1) Laplace 2) Maximax criterion.

Customer Category
Supplier level

A1 A2 A3 A4

E1 7 12 20 27

E2 10 9 10 25

E3 23 20 14 23

E
4

32 24 21 17
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c) 1) Explain with example “Dominance Rule”.

2) Find the value of game :

15 2 3

6 5 7

–7 4 0

d) Explain with example “Line and staff” organisation.

e) Write notes on :

1) Simulation 2) ANN.

3. Discuss in short any one function of management from following : (1×4=4)

a) Co-ordination b) Direction.

SECTION – II

4. Solve any three (8 marks each) : (3×8=24)

a) A company uses a special product in the manufacture of products which it
orders from suppliers. The appropriate data are

1) Demand = 2000 per annum.

2) Ordering cost = Rs. 20 per order

3) Carrying cost = 20% of item price.

4) Basic item price �  10  per bracket.

Calculate EOQ and discuss why to calculate EOQ ?

b) Discuss objectives and importance of material management.

c) Explain with example “Pre-Disaster Stage”.

d) What is BEA ? Explain with example how it is carried out ?

e) Write notes on :

1) TQM 2) Quality circle.

5. State the importance of (any one) : (1×4=4)

a) Quality control charts.

b) Disaster management.

_____________________
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Seat
No. Set P

 T.E. (Civil) (Part – II) Examination, 2016
ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016 Total Marks : 100

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I i.e. Question no. 2 to

Question no. 5. Question no. 6 is compulsory in Section – II and

solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it clearly.
6) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The lower portion of manhole is known as ______________
a) Benching b) Branch sewer c) Inspection arm d) Working chamber

2) ______________ of sewage depends upon scouring action of flowing sewage.
a) Self cleansing velocity b) Surface loading rate
c) Flocculation d) Coagulation

3) ______________ test involves an acidic oxidation with potassium dicromate.
a) BOD b) COD
c) Chlorides d) Total Kjeldahl nitrogen

4) If sewer line dips below the hydraulic grade line it is called ______________
a) Manhole b) Clean outs c) Inverted siphon d) Catch basins

5) The objective of ______________ is to coagulate and remove the non settleable colloidal
solids and to stabilize organic matter.
a) Chemical precipitation b) Adsorption
c) Flow equalization d) Biological treatment

6) ______________ is a measure of light emitting properties of waste water.
a) Colour b) Turbidity
c) Suspended solids d) Colloidal solids

P.T.O.
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7) The optimum range of depth for facultative pond is ______________
a) 1.0 – 1.5 m b) 3.0 – 3.5 m c) 2.0 – 2.5 m d) 2.5 – 3.0 m

8) A velocity control device is necessary to be provided in a ______________
a) Trickling filter b) Rapid sand filter
c) Aeration tank d) Grit chamber

9) The standard B.O.D. of water is taken for ______________
a) 2 days b) 5 days c) 1 day d) 3 days

10) For the survival of fish in a river stream, the minimum dissolved oxygen is prescribed
a) 1 ppm b) 2 ppm c) 4 ppm d) 3 ppm

11) In general oxides of nitrogen can be written as ______________
a) OxN b) NiOx c) NOx d) All of above

12) Global warming can be controlled by ______________
a) Tree plantation b) Use of renewable energy sources
c) Reduction in use of fossil fuels d) All of above

13) Main cause of acid rain is/are ______________
a) SOx b) NOx c) Both a) and b) d) None of these

14) Which of the following is a bulky waste ?
a) Paper b) Glass bottles
c) Tree leaves d) Abandoned furniture

15) Skin cancer may because by ______________ global effect of air pollution.
a) Acid rain b) Global warming c) Ozone depletion d) Heat island

16) Which of the following is not a combustible waste ?
a) Wood b) Cardboard c) Bagasse d) Glass

17) The first zone in the purification process is ______________ zone.
a) Zone of Degradation b) Active decomposition
c) Clear water d) Recovery

18) Leftover Food items require ______________ time to disintegrate.
a) 1 to 2 weeks b) 1 month c) 1 year d) 24 hrs.

19) Pick out the odd one.
a) SO2 b) NO c) PAN d) CO

20) Gravity settling chamber is used to remove ______________ pollutants.
a) Gaseous b) Particulate c) Both a) and b) d) None of these

______________

Set P
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Seat
No.

 T.E. (Civil) (Part – II) Examination, 2016

ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 10.00 a.m. to 1.00 p.m.

     Instructions : 1) Solve any three questions from Section – I i.e. Question no. 2 to
Question no. 5. Question no. 6 is compulsory in Section – II and
solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it clearly.
4) Use of non programmable calculator is allowed.

SECTION – I

2. a) Explain with neat sketch working of Sewage Pumping Station. 7
b) What is dry weather flow ? Explain any four factors affecting dry weather flow. 6

3. a) The 5-day BOD at 20°C of waste water is found to be 200 mg/l. taking K1 as 0.15/day,
estimate the ultimate BOD. Also determine the 8 day BOD value at 15°C. 7

b) Determine the size of a circular sewer for discharge of 1000 liters per second running half
full. Assume S = 0.0001 and N = 0.013. 6

4. a) Write advantages and disadvantages of stabilization pond. 6

b) Calculate the size of single stage high rate trickling filter for following data : 8

Flow = 4.5 MLD

Recirculation ratio = 1 : 4

BOD of raw sewage = 280 mg/l

BOD removal in primary settling tank = 35%

BOD final effluent = 50 mg/l.

5. Write short note on (any three) :

i) Grit Chamber. 4

ii) Anaerobic pond. 5

iii) Sludge digestion. 4

iv) Trickling filter. 5

Set P
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SECTION – II

6. a) What are zones of pollution in purification process ? Explain with the help of figure. 6

b) Define air pollution. Give NAAQS for PM10, PM2.5, SO2 and CO. 6

7. a) Define : 7

i) Positive lapse rate

ii) Strato pause

iii) Inversion

iv) Self-purification process.

b) What is hazardous waste ? How it is defined with the help of four characteristics ? Explain. 7

8. a) Classify solid waste based on sources. 6

b) A town discharges 80 m3/sec of sewage into a stream having a rate of flow 1200 m3/sec.
5-day BOD of sewage is 250 mg/Lit. Find tc, Dc and xc, if DOsat at 20°C is 9.2 mg/Lit for

river water. Take k1 = 0.1/day and k2 = 0.35/day (Both values are to the base 10). Assume

velocity of river water = 0.12m/sec. 8

9. Write short notes on the following (any three) : 14

1) Acid rain

2) ESP

3) Bangalore method of composting

4) Decentralized treatment systems.

______________
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Seat
No. Set Q

 T.E. (Civil) (Part – II) Examination, 2016
ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016 Total Marks : 100

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I i.e. Question no. 2 to

Question no. 5. Question no. 6 is compulsory in Section – II and

solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it clearly.
6) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Which of the following is not a combustible waste ?
a) Wood b) Cardboard c) Bagasse d) Glass

2) The first zone in the purification process is ______________ zone.
a) Zone of Degradation b) Active decomposition
c) Clear water d) Recovery

3) Leftover Food items require ______________ time to disintegrate.
a) 1 to 2 weeks b) 1 month c) 1 year d) 24 hrs.

4) Pick out the odd one.
a) SO2 b) NO c) PAN d) CO

5) Gravity settling chamber is used to remove ______________ pollutants.
a) Gaseous b) Particulate c) Both a) and b) d) None of these

6) The lower portion of manhole is known as ______________
a) Benching b) Branch sewer c) Inspection arm d) Working chamber

7) ______________ of sewage depends upon scouring action of flowing sewage.
a) Self cleansing velocity b) Surface loading rate
c) Flocculation d) Coagulation

P.T.O.
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8) ______________ test involves an acidic oxidation with potassium dicromate.
a) BOD b) COD
c) Chlorides d) Total Kjeldahl nitrogen

9) If sewer line dips below the hydraulic grade line it is called ______________
a) Manhole b) Clean outs c) Inverted siphon d) Catch basins

10) The objective of ______________ is to coagulate and remove the non settleable colloidal
solids and to stabilize organic matter.
a) Chemical precipitation b) Adsorption
c) Flow equalization d) Biological treatment

11) ______________ is a measure of light emitting properties of waste water.
a) Colour b) Turbidity
c) Suspended solids d) Colloidal solids

12) The optimum range of depth for facultative pond is ______________
a) 1.0 – 1.5 m b) 3.0 – 3.5 m c) 2.0 – 2.5 m d) 2.5 – 3.0 m

13) A velocity control device is necessary to be provided in a ______________
a) Trickling filter b) Rapid sand filter
c) Aeration tank d) Grit chamber

14) The standard B.O.D. of water is taken for ______________
a) 2 days b) 5 days c) 1 day d) 3 days

15) For the survival of fish in a river stream, the minimum dissolved oxygen is prescribed
a) 1 ppm b) 2 ppm c) 4 ppm d) 3 ppm

16) In general oxides of nitrogen can be written as ______________
a) OxN b) NiOx c) NOx d) All of above

17) Global warming can be controlled by ______________
a) Tree plantation b) Use of renewable energy sources
c) Reduction in use of fossil fuels d) All of above

18) Main cause of acid rain is/are ______________
a) SOx b) NOx c) Both a) and b) d) None of these

19) Which of the following is a bulky waste ?
a) Paper b) Glass bottles
c) Tree leaves d) Abandoned furniture

20) Skin cancer may because by ______________ global effect of air pollution.
a) Acid rain b) Global warming c) Ozone depletion d) Heat island

______________

Set Q
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 T.E. (Civil) (Part – II) Examination, 2016

ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 10.00 a.m. to 1.00 p.m.

     Instructions : 1) Solve any three questions from Section – I i.e. Question no. 2 to
Question no. 5. Question no. 6 is compulsory in Section – II and
solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it clearly.
4) Use of non programmable calculator is allowed.

SECTION – I

2. a) Explain with neat sketch working of Sewage Pumping Station. 7
b) What is dry weather flow ? Explain any four factors affecting dry weather flow. 6

3. a) The 5-day BOD at 20°C of waste water is found to be 200 mg/l. taking K1 as 0.15/day,
estimate the ultimate BOD. Also determine the 8 day BOD value at 15°C. 7

b) Determine the size of a circular sewer for discharge of 1000 liters per second running half
full. Assume S = 0.0001 and N = 0.013. 6

4. a) Write advantages and disadvantages of stabilization pond. 6

b) Calculate the size of single stage high rate trickling filter for following data : 8

Flow = 4.5 MLD

Recirculation ratio = 1 : 4

BOD of raw sewage = 280 mg/l

BOD removal in primary settling tank = 35%

BOD final effluent = 50 mg/l.

5. Write short note on (any three) :

i) Grit Chamber. 4

ii) Anaerobic pond. 5

iii) Sludge digestion. 4

iv) Trickling filter. 5

Set Q
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SECTION – II

6. a) What are zones of pollution in purification process ? Explain with the help of figure. 6

b) Define air pollution. Give NAAQS for PM10, PM2.5, SO2 and CO. 6

7. a) Define : 7

i) Positive lapse rate

ii) Strato pause

iii) Inversion

iv) Self-purification process.

b) What is hazardous waste ? How it is defined with the help of four characteristics ? Explain. 7

8. a) Classify solid waste based on sources. 6

b) A town discharges 80 m3/sec of sewage into a stream having a rate of flow 1200 m3/sec.
5-day BOD of sewage is 250 mg/Lit. Find tc, Dc and xc, if DOsat at 20°C is 9.2 mg/Lit for

river water. Take k1 = 0.1/day and k2 = 0.35/day (Both values are to the base 10). Assume

velocity of river water = 0.12m/sec. 8

9. Write short notes on the following (any three) : 14

1) Acid rain

2) ESP

3) Bangalore method of composting

4) Decentralized treatment systems.

______________
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 T.E. (Civil) (Part – II) Examination, 2016
ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016 Total Marks : 100

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I i.e. Question no. 2 to

Question no. 5. Question no. 6 is compulsory in Section – II and

solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it clearly.
6) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) In general oxides of nitrogen can be written as ______________
a) OxN b) NiOx c) NOx d) All of above

2) Global warming can be controlled by ______________
a) Tree plantation b) Use of renewable energy sources
c) Reduction in use of fossil fuels d) All of above

3) Main cause of acid rain is/are ______________
a) SOx b) NOx c) Both a) and b) d) None of these

4) Which of the following is a bulky waste ?
a) Paper b) Glass bottles
c) Tree leaves d) Abandoned furniture

5) Skin cancer may because by ______________ global effect of air pollution.
a) Acid rain b) Global warming c) Ozone depletion d) Heat island

6) Which of the following is not a combustible waste ?
a) Wood b) Cardboard c) Bagasse d) Glass

P.T.O.
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7) The first zone in the purification process is ______________ zone.
a) Zone of Degradation b) Active decomposition
c) Clear water d) Recovery

8) Leftover Food items require ______________ time to disintegrate.
a) 1 to 2 weeks b) 1 month c) 1 year d) 24 hrs.

9) Pick out the odd one.
a) SO2 b) NO c) PAN d) CO

10) Gravity settling chamber is used to remove ______________ pollutants.
a) Gaseous b) Particulate c) Both a) and b) d) None of these

11) The lower portion of manhole is known as ______________
a) Benching b) Branch sewer c) Inspection arm d) Working chamber

12) ______________ of sewage depends upon scouring action of flowing sewage.
a) Self cleansing velocity b) Surface loading rate
c) Flocculation d) Coagulation

13) ______________ test involves an acidic oxidation with potassium dicromate.
a) BOD b) COD
c) Chlorides d) Total Kjeldahl nitrogen

14) If sewer line dips below the hydraulic grade line it is called ______________
a) Manhole b) Clean outs c) Inverted siphon d) Catch basins

15) The objective of ______________ is to coagulate and remove the non settleable colloidal
solids and to stabilize organic matter.
a) Chemical precipitation b) Adsorption
c) Flow equalization d) Biological treatment

16) ______________ is a measure of light emitting properties of waste water.
a) Colour b) Turbidity
c) Suspended solids d) Colloidal solids

17) The optimum range of depth for facultative pond is ______________
a) 1.0 – 1.5 m b) 3.0 – 3.5 m c) 2.0 – 2.5 m d) 2.5 – 3.0 m

18) A velocity control device is necessary to be provided in a ______________
a) Trickling filter b) Rapid sand filter
c) Aeration tank d) Grit chamber

19) The standard B.O.D. of water is taken for ______________
a) 2 days b) 5 days c) 1 day d) 3 days

20) For the survival of fish in a river stream, the minimum dissolved oxygen is prescribed
a) 1 ppm b) 2 ppm c) 4 ppm d) 3 ppm

______________
Set R
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ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 10.00 a.m. to 1.00 p.m.

     Instructions : 1) Solve any three questions from Section – I i.e. Question no. 2 to
Question no. 5. Question no. 6 is compulsory in Section – II and
solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it clearly.
4) Use of non programmable calculator is allowed.

SECTION – I

2. a) Explain with neat sketch working of Sewage Pumping Station. 7
b) What is dry weather flow ? Explain any four factors affecting dry weather flow. 6

3. a) The 5-day BOD at 20°C of waste water is found to be 200 mg/l. taking K1 as 0.15/day,
estimate the ultimate BOD. Also determine the 8 day BOD value at 15°C. 7

b) Determine the size of a circular sewer for discharge of 1000 liters per second running half
full. Assume S = 0.0001 and N = 0.013. 6

4. a) Write advantages and disadvantages of stabilization pond. 6

b) Calculate the size of single stage high rate trickling filter for following data : 8

Flow = 4.5 MLD

Recirculation ratio = 1 : 4

BOD of raw sewage = 280 mg/l

BOD removal in primary settling tank = 35%

BOD final effluent = 50 mg/l.

5. Write short note on (any three) :

i) Grit Chamber. 4

ii) Anaerobic pond. 5

iii) Sludge digestion. 4

iv) Trickling filter. 5

Set R
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SECTION – II

6. a) What are zones of pollution in purification process ? Explain with the help of figure. 6

b) Define air pollution. Give NAAQS for PM10, PM2.5, SO2 and CO. 6

7. a) Define : 7

i) Positive lapse rate

ii) Strato pause

iii) Inversion

iv) Self-purification process.

b) What is hazardous waste ? How it is defined with the help of four characteristics ? Explain. 7

8. a) Classify solid waste based on sources. 6

b) A town discharges 80 m3/sec of sewage into a stream having a rate of flow 1200 m3/sec.
5-day BOD of sewage is 250 mg/Lit. Find tc, Dc and xc, if DOsat at 20°C is 9.2 mg/Lit for

river water. Take k1 = 0.1/day and k2 = 0.35/day (Both values are to the base 10). Assume

velocity of river water = 0.12m/sec. 8

9. Write short notes on the following (any three) : 14

1) Acid rain

2) ESP

3) Bangalore method of composting

4) Decentralized treatment systems.

______________
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 T.E. (Civil) (Part – II) Examination, 2016
ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016 Total Marks : 100

Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I i.e. Question no. 2 to

Question no. 5. Question no. 6 is compulsory in Section – II and

solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it clearly.
6) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) ______________ is a measure of light emitting properties of waste water.
a) Colour b) Turbidity
c) Suspended solids d) Colloidal solids

2) The optimum range of depth for facultative pond is ______________
a) 1.0 – 1.5 m b) 3.0 – 3.5 m c) 2.0 – 2.5 m d) 2.5 – 3.0 m

3) A velocity control device is necessary to be provided in a ______________
a) Trickling filter b) Rapid sand filter
c) Aeration tank d) Grit chamber

4) The standard B.O.D. of water is taken for ______________
a) 2 days b) 5 days c) 1 day d) 3 days

5) For the survival of fish in a river stream, the minimum dissolved oxygen is prescribed
a) 1 ppm b) 2 ppm c) 4 ppm d) 3 ppm

6) In general oxides of nitrogen can be written as ______________
a) OxN b) NiOx c) NOx d) All of above

P.T.O.
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7) Global warming can be controlled by ______________
a) Tree plantation b) Use of renewable energy sources
c) Reduction in use of fossil fuels d) All of above

8) Main cause of acid rain is/are ______________
a) SOx b) NOx c) Both a) and b) d) None of these

9) Which of the following is a bulky waste ?
a) Paper b) Glass bottles
c) Tree leaves d) Abandoned furniture

10) Skin cancer may because by ______________ global effect of air pollution.
a) Acid rain b) Global warming c) Ozone depletion d) Heat island

11) Which of the following is not a combustible waste ?
a) Wood b) Cardboard c) Bagasse d) Glass

12) The first zone in the purification process is ______________ zone.
a) Zone of Degradation b) Active decomposition
c) Clear water d) Recovery

13) Leftover Food items require ______________ time to disintegrate.
a) 1 to 2 weeks b) 1 month c) 1 year d) 24 hrs.

14) Pick out the odd one.
a) SO2 b) NO c) PAN d) CO

15) Gravity settling chamber is used to remove ______________ pollutants.
a) Gaseous b) Particulate c) Both a) and b) d) None of these

16) The lower portion of manhole is known as ______________
a) Benching b) Branch sewer c) Inspection arm d) Working chamber

17) ______________ of sewage depends upon scouring action of flowing sewage.
a) Self cleansing velocity b) Surface loading rate
c) Flocculation d) Coagulation

18) ______________ test involves an acidic oxidation with potassium dicromate.
a) BOD b) COD
c) Chlorides d) Total Kjeldahl nitrogen

19) If sewer line dips below the hydraulic grade line it is called ______________
a) Manhole b) Clean outs c) Inverted siphon d) Catch basins

20) The objective of ______________ is to coagulate and remove the non settleable colloidal
solids and to stabilize organic matter.
a) Chemical precipitation b) Adsorption
c) Flow equalization d) Biological treatment

______________
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 T.E. (Civil) (Part – II) Examination, 2016

ENVIRONMENTAL ENGINEERING – II

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 10.00 a.m. to 1.00 p.m.

     Instructions : 1) Solve any three questions from Section – I i.e. Question no. 2 to
Question no. 5. Question no. 6 is compulsory in Section – II and
solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it clearly.
4) Use of non programmable calculator is allowed.

SECTION – I

2. a) Explain with neat sketch working of Sewage Pumping Station. 7
b) What is dry weather flow ? Explain any four factors affecting dry weather flow. 6

3. a) The 5-day BOD at 20°C of waste water is found to be 200 mg/l. taking K1 as 0.15/day,
estimate the ultimate BOD. Also determine the 8 day BOD value at 15°C. 7

b) Determine the size of a circular sewer for discharge of 1000 liters per second running half
full. Assume S = 0.0001 and N = 0.013. 6

4. a) Write advantages and disadvantages of stabilization pond. 6

b) Calculate the size of single stage high rate trickling filter for following data : 8

Flow = 4.5 MLD

Recirculation ratio = 1 : 4

BOD of raw sewage = 280 mg/l

BOD removal in primary settling tank = 35%

BOD final effluent = 50 mg/l.

5. Write short note on (any three) :

i) Grit Chamber. 4

ii) Anaerobic pond. 5

iii) Sludge digestion. 4

iv) Trickling filter. 5
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SECTION – II

6. a) What are zones of pollution in purification process ? Explain with the help of figure. 6

b) Define air pollution. Give NAAQS for PM10, PM2.5, SO2 and CO. 6

7. a) Define : 7

i) Positive lapse rate

ii) Strato pause

iii) Inversion

iv) Self-purification process.

b) What is hazardous waste ? How it is defined with the help of four characteristics ? Explain. 7

8. a) Classify solid waste based on sources. 6

b) A town discharges 80 m3/sec of sewage into a stream having a rate of flow 1200 m3/sec.
5-day BOD of sewage is 250 mg/Lit. Find tc, Dc and xc, if DOsat at 20°C is 9.2 mg/Lit for

river water. Take k1 = 0.1/day and k2 = 0.35/day (Both values are to the base 10). Assume

velocity of river water = 0.12m/sec. 8

9. Write short notes on the following (any three) : 14

1) Acid rain

2) ESP

3) Bangalore method of composting

4) Decentralized treatment systems.

______________
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 T.E. (Civil) (Part – II) Examination, 2016

ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume suitable data wherever needed but mention it clearly.
4) Use of nonprogrammable calculators is allowed.
5) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) A PERT activity has an optimistic time of three days, pessimistic time of 15 days and the expected
time is 7 days. The most likely time of the activity is
a) 8 days b) 9 days c) 6 days d) None

2) In a CPM network, the critical path is the ________ Path.
a) Shortest b) Longest
c) Average of longest and shortest d) None

3) A delay in the activity which is on the non-critical path
a) Would not increase the project completion time
b) Would increase the project completion time if the amount of delay is greater than free slack
c) Would increase the project completion time if the amount of delay exceeds total slack
d) Would increase the project completion time

4) In a PERT network sometimes dummy activities are introduced to
a) Prevent cycling in the network
b) Maintain network logic of precedence
c) Avoid crossing of activities in the network
d) Have an activity with zero duration of time

5) In the PERT network, the distribution of the project completion time is assumed to follow
a) Beta distribution b) Poisson distribution
c) Normal distribution d) Binomial distribution

6) The estimated duration of time for an activity in the PERT network under the worst and best
environment are as 9 and 3 days. The variance of this activity is
a) 6 days b) 1 day
c) 2 days d) None of these as data is insufficient

7) While crashing an activity in the critical path, the project direct cost would
a) Increase and the indirect cost would decrease
b) Decrease and the indirect cost would increase
c) Increase and the indirect cost would increase
d) Decrease and the indirect cost would decrease

P.T.O.
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8) Which of the following statement is correct ?
a) CPM technique is useful to minimize direct and indirect expenses
b) When slack of an activity is zero, it falls only on critical path
c) Critical path of a network represents minimum time required for completion of the project
d) All the above

9) When slack of an activity is negative ?
a) It represents that a programme falls behind schedule and additional resources are required to

complete the project in time
b) The activity is critical and any delay in its performance will delay the completion of the project
c) It represents a situation where extra resources are available and the completion of the project is

not delayed
d) None of the above

10) If the total float is negative, the activity is called
a) Subcritical b) Critical
c) Supercritical d) None of the above

11) If D is duration, ES and EF are the earliest start time and earliest finish times. LS and LF are the
latest start time and finish times, then the following relation holds good
a) EF = ES + D b) LS = LF – D c) LF = LS + D d) All the above

12) In the network diagram
a) An activity and an event are represented by an arrow
b) An activity and an event are represented by a circle
c) An activity is represented by a circle and an event by an  arrow
d) An activity is represented by an arrow and an event by a circle

13) For Beta distribution, the standard deviation is given by
a) (tp – to)/2 b) (tp – to)/6 c) ((tp – to)/6)2 d) (tp + to)/2

14) The time span in which the starting or finishing of an activity can be delayed without delaying the
completion of the project is known as
a) Free float b) Independent float c) Interfering float d) Total float

15) The expected time (te) in terms of optimistic time (to), pessimistic time (tp) and most likely time (tm)
is given by
a) te = (to + tp + tm)/3 b) te = (4to + tp + tm)/3
c) te = (to + tp + 4tm)/6 d) te = (to + tp + 4tm)/3

16) The objective of network analysis is to
a) Minimize total project duration
b) Minimize total project cost
c) Minimize production delays, interruption and conflicts
d) All of the above

17) Network models have advantage in terms of project
a) Planning b) Scheduling c) Controlling d) All of the above

18) The slack for an activity is equal to
a) LF – LS b) EF – ES c) LS – ES d) None of the above

19) The another term commonly used for the activity slack is
a) Total float b) Free float c) Independent float d) All of the above

20) Generally PERT technique deals with the project of
a) Repetitive nature b) None repetitive nature
c) Deterministic nature d) None of the above

______________
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Seat
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  T.E. (Civil) (Part – II) Examination, 2016

ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

SECTION – I

2. a) Write in detail with example about the work breakdown structure. 6

b) Using the following information, create an AON network activity diagram, calculate each activity TE
(rounding to the nearest integer), the total duration of the project, its early start, early finish, late start
and late finish times. Finally, show the project’s critical path. 8

Activity Preceding Best Likely Worst
activities

A – 4 5 6

B A 10 12 14

C A 7 9 16

D B 14 17 22

E B, C 10 15 30

F C 4 7 13

G D 12 20 40

H D, E 10 12 15

I F, H 8 9 10

3. In a CPM network the critical path includes five activities. Their duration in days are tabulated as
follows.

Optimistic Most Likely Pessimistic

Activity Time Time Time

A 2 4 7

B 5 8 14

C 4 6 8

D 2 2 2

E 7 10 21

a) Determine the expected time for each activity. 3

b) Determine the variance for each activity. 3

c) Determine expected duration for the entire path. 2

d) Determine expected variance for the entire path. 2

e) How to compute the probability that project will finish by the end of a particular day ? 3
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4. a) ‘PERT is rarely used in the construction industry’. State and explain any four reasons to justify the
statement. 7

b) Explain use of Project Management Software in scheduling the activities in a  project. 6

5. Calculate the normal cost and normal duration for the data in the following table. Calculate cost duration
associated to two cycles of crashing. Indirect costs are Rs. 120/day.

Activity Preceding       Duration       Cost

activity Normal Crash Normal Crash

A – 5 4 500 600

B A 7 5 350 500

C A 8 5 800 920

D A 11 7 1200 1400

E B, C 6 4 600 700

F C 4 4 500 500

G D, F 7 5 700 1000

H E, F 6 5 300 420 13

SECTION – II

6. Write short notes on : (4 Marks each)

a) Life cycle costing

b) Value Engineering

c) Break even analysis

d) Total Quality Management.

7. a) What are various discounting methods of Economic comparison ? Explain any one using suitable
example. 9

b) Explain ‘Variable and attribute method of sampling’. 3

8. a) Explain statistical quality control. 6

b) What is time value of money ? Explain its significance. 3

c) Write note on ‘Demand and Supply’. 3

9. a) Derive the formula for sinking fund factor and capital recovery factor. 6

b) Write note on ‘Cash Flow Diagram’. 3

c) Write note on ‘Build, operate and transfer’. 3

_____________________
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ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume suitable data wherever needed but mention it clearly.
4) Use of nonprogrammable calculators is allowed.
5) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The objective of network analysis is to
a) Minimize total project duration
b) Minimize total project cost
c) Minimize production delays, interruption and conflicts
d) All of the above

2) Network models have advantage in terms of project
a) Planning b) Scheduling c) Controlling d) All of the above

3) The slack for an activity is equal to
a) LF – LS b) EF – ES c) LS – ES d) None of the above

4) The another term commonly used for the activity slack is
a) Total float b) Free float c) Independent float d) All of the above

5) Generally PERT technique deals with the project of
a) Repetitive nature b) None repetitive nature
c) Deterministic nature d) None of the above

6) A PERT activity has an optimistic time of three days, pessimistic time of 15 days and the expected
time is 7 days. The most likely time of the activity is
a) 8 days b) 9 days c) 6 days d) None

7) In a CPM network, the critical path is the ________ Path.
a) Shortest b) Longest
c) Average of longest and shortest d) None

8) A delay in the activity which is on the non-critical path
a) Would not increase the project completion time
b) Would increase the project completion time if the amount of delay is greater than free slack
c) Would increase the project completion time if the amount of delay exceeds total slack
d) Would increase the project completion time

P.T.O.

Set Q



Set Q

SLR-EP – 38 -2- �������	�

9) In a PERT network sometimes dummy activities are introduced to
a) Prevent cycling in the network
b) Maintain network logic of precedence
c) Avoid crossing of activities in the network
d) Have an activity with zero duration of time

10) In the PERT network, the distribution of the project completion time is assumed to follow
a) Beta distribution b) Poisson distribution
c) Normal distribution d) Binomial distribution

11) The estimated duration of time for an activity in the PERT network under the worst and best
environment are as 9 and 3 days. The variance of this activity is
a) 6 days b) 1 day
c) 2 days d) None of these as data is insufficient

12) While crashing an activity in the critical path, the project direct cost would
a) Increase and the indirect cost would decrease
b) Decrease and the indirect cost would increase
c) Increase and the indirect cost would increase
d) Decrease and the indirect cost would decrease

13) Which of the following statement is correct ?
a) CPM technique is useful to minimize direct and indirect expenses
b) When slack of an activity is zero, it falls only on critical path
c) Critical path of a network represents minimum time required for completion of the project
d) All the above

14) When slack of an activity is negative ?
a) It represents that a programme falls behind schedule and additional resources are required to

complete the project in time
b) The activity is critical and any delay in its performance will delay the completion of the project
c) It represents a situation where extra resources are available and the completion of the project is

not delayed
d) None of the above

15) If the total float is negative, the activity is called
a) Subcritical b) Critical
c) Supercritical d) None of the above

16) If D is duration, ES and EF are the earliest start time and earliest finish times. LS and LF are the
latest start time and finish times, then the following relation holds good
a) EF = ES + D b) LS = LF – D c) LF = LS + D d) All the above

17) In the network diagram
a) An activity and an event are represented by an arrow
b) An activity and an event are represented by a circle
c) An activity is represented by a circle and an event by an  arrow
d) An activity is represented by an arrow and an event by a circle

18) For Beta distribution, the standard deviation is given by
a) (tp – to)/2 b) (tp – to)/6 c) ((tp – to)/6)2 d) (tp + to)/2

19) The time span in which the starting or finishing of an activity can be delayed without delaying the
completion of the project is known as
a) Free float b) Independent float c) Interfering float d) Total float

20) The expected time (te) in terms of optimistic time (to), pessimistic time (tp) and most likely time (tm)
is given by
a) te = (to + tp + tm)/3 b) te = (4to + tp + tm)/3
c) te = (to + tp + 4tm)/6 d) te = (to + tp + 4tm)/3

______________
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  T.E. (Civil) (Part – II) Examination, 2016

ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

SECTION – I

2. a) Write in detail with example about the work breakdown structure. 6

b) Using the following information, create an AON network activity diagram, calculate each activity TE
(rounding to the nearest integer), the total duration of the project, its early start, early finish, late start
and late finish times. Finally, show the project’s critical path. 8

Activity Preceding Best Likely Worst
activities

A – 4 5 6

B A 10 12 14

C A 7 9 16

D B 14 17 22

E B, C 10 15 30

F C 4 7 13

G D 12 20 40

H D, E 10 12 15

I F, H 8 9 10

3. In a CPM network the critical path includes five activities. Their duration in days are tabulated as
follows.

Optimistic Most Likely Pessimistic

Activity Time Time Time

A 2 4 7

B 5 8 14

C 4 6 8

D 2 2 2

E 7 10 21

a) Determine the expected time for each activity. 3

b) Determine the variance for each activity. 3

c) Determine expected duration for the entire path. 2

d) Determine expected variance for the entire path. 2

e) How to compute the probability that project will finish by the end of a particular day ? 3
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4. a) ‘PERT is rarely used in the construction industry’. State and explain any four reasons to justify the
statement. 7

b) Explain use of Project Management Software in scheduling the activities in a  project. 6

5. Calculate the normal cost and normal duration for the data in the following table. Calculate cost duration
associated to two cycles of crashing. Indirect costs are Rs. 120/day.

Activity Preceding       Duration       Cost

activity Normal Crash Normal Crash

A – 5 4 500 600

B A 7 5 350 500

C A 8 5 800 920

D A 11 7 1200 1400

E B, C 6 4 600 700

F C 4 4 500 500

G D, F 7 5 700 1000

H E, F 6 5 300 420 13

SECTION – II

6. Write short notes on : (4 Marks each)

a) Life cycle costing

b) Value Engineering

c) Break even analysis

d) Total Quality Management.

7. a) What are various discounting methods of Economic comparison ? Explain any one using suitable
example. 9

b) Explain ‘Variable and attribute method of sampling’. 3

8. a) Explain statistical quality control. 6

b) What is time value of money ? Explain its significance. 3

c) Write note on ‘Demand and Supply’. 3

9. a) Derive the formula for sinking fund factor and capital recovery factor. 6

b) Write note on ‘Cash Flow Diagram’. 3

c) Write note on ‘Build, operate and transfer’. 3

_____________________
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ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume suitable data wherever needed but mention it clearly.
4) Use of nonprogrammable calculators is allowed.
5) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) If D is duration, ES and EF are the earliest start time and earliest finish times. LS and LF are the
latest start time and finish times, then the following relation holds good
a) EF = ES + D b) LS = LF – D c) LF = LS + D d) All the above

2) In the network diagram
a) An activity and an event are represented by an arrow
b) An activity and an event are represented by a circle
c) An activity is represented by a circle and an event by an  arrow
d) An activity is represented by an arrow and an event by a circle

3) For Beta distribution, the standard deviation is given by
a) (tp – to)/2 b) (tp – to)/6 c) ((tp – to)/6)2 d) (tp + to)/2

4) The time span in which the starting or finishing of an activity can be delayed without delaying the
completion of the project is known as
a) Free float b) Independent float c) Interfering float d) Total float

5) The expected time (te) in terms of optimistic time (to), pessimistic time (tp) and most likely time (tm)
is given by
a) te = (to + tp + tm)/3 b) te = (4to + tp + tm)/3
c) te = (to + tp + 4tm)/6 d) te = (to + tp + 4tm)/3

6) The objective of network analysis is to
a) Minimize total project duration
b) Minimize total project cost
c) Minimize production delays, interruption and conflicts
d) All of the above

7) Network models have advantage in terms of project
a) Planning b) Scheduling c) Controlling d) All of the above

8) The slack for an activity is equal to
a) LF – LS b) EF – ES c) LS – ES d) None of the above

P.T.O.
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9) The another term commonly used for the activity slack is
a) Total float b) Free float c) Independent float d) All of the above

10) Generally PERT technique deals with the project of
a) Repetitive nature b) None repetitive nature
c) Deterministic nature d) None of the above

11) A PERT activity has an optimistic time of three days, pessimistic time of 15 days and the expected
time is 7 days. The most likely time of the activity is
a) 8 days b) 9 days c) 6 days d) None

12) In a CPM network, the critical path is the ________ Path.
a) Shortest b) Longest
c) Average of longest and shortest d) None

13) A delay in the activity which is on the non-critical path
a) Would not increase the project completion time
b) Would increase the project completion time if the amount of delay is greater than free slack
c) Would increase the project completion time if the amount of delay exceeds total slack
d) Would increase the project completion time

14) In a PERT network sometimes dummy activities are introduced to
a) Prevent cycling in the network
b) Maintain network logic of precedence
c) Avoid crossing of activities in the network
d) Have an activity with zero duration of time

15) In the PERT network, the distribution of the project completion time is assumed to follow
a) Beta distribution b) Poisson distribution
c) Normal distribution d) Binomial distribution

16) The estimated duration of time for an activity in the PERT network under the worst and best
environment are as 9 and 3 days. The variance of this activity is
a) 6 days b) 1 day
c) 2 days d) None of these as data is insufficient

17) While crashing an activity in the critical path, the project direct cost would
a) Increase and the indirect cost would decrease
b) Decrease and the indirect cost would increase
c) Increase and the indirect cost would increase
d) Decrease and the indirect cost would decrease

18) Which of the following statement is correct ?
a) CPM technique is useful to minimize direct and indirect expenses
b) When slack of an activity is zero, it falls only on critical path
c) Critical path of a network represents minimum time required for completion of the project
d) All the above

19) When slack of an activity is negative ?
a) It represents that a programme falls behind schedule and additional resources are required to

complete the project in time
b) The activity is critical and any delay in its performance will delay the completion of the project
c) It represents a situation where extra resources are available and the completion of the project is

not delayed
d) None of the above

20) If the total float is negative, the activity is called
a) Subcritical b) Critical
c) Supercritical d) None of the above

______________
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ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

SECTION – I

2. a) Write in detail with example about the work breakdown structure. 6

b) Using the following information, create an AON network activity diagram, calculate each activity TE
(rounding to the nearest integer), the total duration of the project, its early start, early finish, late start
and late finish times. Finally, show the project’s critical path. 8

Activity Preceding Best Likely Worst
activities

A – 4 5 6

B A 10 12 14

C A 7 9 16

D B 14 17 22

E B, C 10 15 30

F C 4 7 13

G D 12 20 40

H D, E 10 12 15

I F, H 8 9 10

3. In a CPM network the critical path includes five activities. Their duration in days are tabulated as
follows.

Optimistic Most Likely Pessimistic

Activity Time Time Time

A 2 4 7

B 5 8 14

C 4 6 8

D 2 2 2

E 7 10 21

a) Determine the expected time for each activity. 3

b) Determine the variance for each activity. 3

c) Determine expected duration for the entire path. 2

d) Determine expected variance for the entire path. 2

e) How to compute the probability that project will finish by the end of a particular day ? 3
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4. a) ‘PERT is rarely used in the construction industry’. State and explain any four reasons to justify the
statement. 7

b) Explain use of Project Management Software in scheduling the activities in a  project. 6

5. Calculate the normal cost and normal duration for the data in the following table. Calculate cost duration
associated to two cycles of crashing. Indirect costs are Rs. 120/day.

Activity Preceding       Duration       Cost

activity Normal Crash Normal Crash

A – 5 4 500 600

B A 7 5 350 500

C A 8 5 800 920

D A 11 7 1200 1400

E B, C 6 4 600 700

F C 4 4 500 500

G D, F 7 5 700 1000

H E, F 6 5 300 420 13

SECTION – II

6. Write short notes on : (4 Marks each)

a) Life cycle costing

b) Value Engineering

c) Break even analysis

d) Total Quality Management.

7. a) What are various discounting methods of Economic comparison ? Explain any one using suitable
example. 9

b) Explain ‘Variable and attribute method of sampling’. 3

8. a) Explain statistical quality control. 6

b) What is time value of money ? Explain its significance. 3

c) Write note on ‘Demand and Supply’. 3

9. a) Derive the formula for sinking fund factor and capital recovery factor. 6

b) Write note on ‘Cash Flow Diagram’. 3

c) Write note on ‘Build, operate and transfer’. 3

_____________________
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ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume suitable data wherever needed but mention it clearly.
4) Use of nonprogrammable calculators is allowed.
5) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The estimated duration of time for an activity in the PERT network under the worst and best
environment are as 9 and 3 days. The variance of this activity is
a) 6 days b) 1 day
c) 2 days d) None of these as data is insufficient

2) While crashing an activity in the critical path, the project direct cost would
a) Increase and the indirect cost would decrease
b) Decrease and the indirect cost would increase
c) Increase and the indirect cost would increase
d) Decrease and the indirect cost would decrease

3) Which of the following statement is correct ?
a) CPM technique is useful to minimize direct and indirect expenses
b) When slack of an activity is zero, it falls only on critical path
c) Critical path of a network represents minimum time required for completion of the project
d) All the above

4) When slack of an activity is negative ?
a) It represents that a programme falls behind schedule and additional resources are required to

complete the project in time
b) The activity is critical and any delay in its performance will delay the completion of the project
c) It represents a situation where extra resources are available and the completion of the project is

not delayed
d) None of the above

5) If the total float is negative, the activity is called
a) Subcritical b) Critical
c) Supercritical d) None of the above

6) If D is duration, ES and EF are the earliest start time and earliest finish times. LS and LF are the
latest start time and finish times, then the following relation holds good
a) EF = ES + D b) LS = LF – D c) LF = LS + D d) All the above

P.T.O.
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7) In the network diagram
a) An activity and an event are represented by an arrow
b) An activity and an event are represented by a circle
c) An activity is represented by a circle and an event by an  arrow
d) An activity is represented by an arrow and an event by a circle

8) For Beta distribution, the standard deviation is given by
a) (tp – to)/2 b) (tp – to)/6 c) ((tp – to)/6)2 d) (tp + to)/2

9) The time span in which the starting or finishing of an activity can be delayed without delaying the
completion of the project is known as
a) Free float b) Independent float c) Interfering float d) Total float

10) The expected time (te) in terms of optimistic time (to), pessimistic time (tp) and most likely time (tm)
is given by
a) te = (to + tp + tm)/3 b) te = (4to + tp + tm)/3
c) te = (to + tp + 4tm)/6 d) te = (to + tp + 4tm)/3

11) The objective of network analysis is to
a) Minimize total project duration
b) Minimize total project cost
c) Minimize production delays, interruption and conflicts
d) All of the above

12) Network models have advantage in terms of project
a) Planning b) Scheduling c) Controlling d) All of the above

13) The slack for an activity is equal to
a) LF – LS b) EF – ES c) LS – ES d) None of the above

14) The another term commonly used for the activity slack is
a) Total float b) Free float c) Independent float d) All of the above

15) Generally PERT technique deals with the project of
a) Repetitive nature b) None repetitive nature
c) Deterministic nature d) None of the above

16) A PERT activity has an optimistic time of three days, pessimistic time of 15 days and the expected
time is 7 days. The most likely time of the activity is
a) 8 days b) 9 days c) 6 days d) None

17) In a CPM network, the critical path is the ________ Path.
a) Shortest b) Longest
c) Average of longest and shortest d) None

18) A delay in the activity which is on the non-critical path
a) Would not increase the project completion time
b) Would increase the project completion time if the amount of delay is greater than free slack
c) Would increase the project completion time if the amount of delay exceeds total slack
d) Would increase the project completion time

19) In a PERT network sometimes dummy activities are introduced to
a) Prevent cycling in the network
b) Maintain network logic of precedence
c) Avoid crossing of activities in the network
d) Have an activity with zero duration of time

20) In the PERT network, the distribution of the project completion time is assumed to follow
a) Beta distribution b) Poisson distribution
c) Normal distribution d) Binomial distribution

______________
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ENGINEERING MANAGEMENT – II

Day and Date : Thursday, 24-11-2016 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section I and Q. 7, Q. 8 and Q. 9 from Section II.

SECTION – I

2. a) Write in detail with example about the work breakdown structure. 6

b) Using the following information, create an AON network activity diagram, calculate each activity TE
(rounding to the nearest integer), the total duration of the project, its early start, early finish, late start
and late finish times. Finally, show the project’s critical path. 8

Activity Preceding Best Likely Worst
activities

A – 4 5 6

B A 10 12 14

C A 7 9 16

D B 14 17 22

E B, C 10 15 30

F C 4 7 13

G D 12 20 40

H D, E 10 12 15

I F, H 8 9 10

3. In a CPM network the critical path includes five activities. Their duration in days are tabulated as
follows.

Optimistic Most Likely Pessimistic

Activity Time Time Time

A 2 4 7

B 5 8 14

C 4 6 8

D 2 2 2

E 7 10 21

a) Determine the expected time for each activity. 3

b) Determine the variance for each activity. 3

c) Determine expected duration for the entire path. 2

d) Determine expected variance for the entire path. 2

e) How to compute the probability that project will finish by the end of a particular day ? 3
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4. a) ‘PERT is rarely used in the construction industry’. State and explain any four reasons to justify the
statement. 7

b) Explain use of Project Management Software in scheduling the activities in a  project. 6

5. Calculate the normal cost and normal duration for the data in the following table. Calculate cost duration
associated to two cycles of crashing. Indirect costs are Rs. 120/day.

Activity Preceding       Duration       Cost

activity Normal Crash Normal Crash

A – 5 4 500 600

B A 7 5 350 500

C A 8 5 800 920

D A 11 7 1200 1400

E B, C 6 4 600 700

F C 4 4 500 500

G D, F 7 5 700 1000

H E, F 6 5 300 420 13

SECTION – II

6. Write short notes on : (4 Marks each)

a) Life cycle costing

b) Value Engineering

c) Break even analysis

d) Total Quality Management.

7. a) What are various discounting methods of Economic comparison ? Explain any one using suitable
example. 9

b) Explain ‘Variable and attribute method of sampling’. 3

8. a) Explain statistical quality control. 6

b) What is time value of money ? Explain its significance. 3

c) Write note on ‘Demand and Supply’. 3

9. a) Derive the formula for sinking fund factor and capital recovery factor. 6

b) Write note on ‘Cash Flow Diagram’. 3

c) Write note on ‘Build, operate and transfer’. 3

_____________________
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Day and Date : Friday, 25-11-2016 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever needed and mention it.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) For sleeper density of (n + 4) on straight length, the sleeper density on the curves
will be
a) (n + 5) b) (n + 4) c) (n – 3) d) All the above

2) The loose ballast between the two adjacent sleepers is known as
a) Ballast crib b) Boxing c) Packing d) None of the above

3) Sub-grade (formation) is prepared to receive
a) Ballast, sleepers and rails b) Ballast, sleepers and engine
c) Ballast, rails and wagons d) All the above

4) One of the following is not the ‘Gauge’ used by Indian railways.
a) Broad Gauge 1676 mm b) Meter Gauge 1000 mm
c) Standard Gauge 1451 mm d) Narrow Gauge 762 mm

5) For broad gauge curve resistance = ___________ × degree of curve × weight of
train.
a) 0.0004 b) 0.00045 c) 0.0005 d) 0.00054

6) The wheels are coned at a slope of
a) 1 in 20 i.e. 1 vertical to 20 horizontal b) 1 in 20 i.e. 1 horizontal to 20 vertical
c) 1 in 32 i.e. 1 vertical to 32 horizontal d) 1 in 32 i.e. 1 horizontal to 32 vertical

7) Cant is provided on curved rail track to
a) Introduce centripetal force
b) Ensure slower and safe movements of the trains
c) Provide equal distribution of wheel loads on both rails
d) All a), b) and c)

8) Recommended ruling gradients in plains are
a) 1 : 150 b) 1 : 200 c) 1 : 100 d) a) and b)

P.T.O.
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9) Speed of the train depends upon
a) Power of locomotive b) Gradient
c) Radius or curve d) All a), b) and c)

10) Check rails are provided at the curves to
a) Reduce the lateral wear on outer rail
b) Prevent the outer wheel flange from mounting the outer rail
c) Prevent the vehicles from derailment
d) All the above

11) The minimum width of clearway is
a) 50 m b) 100 m c) 150 m d) 250 m

12) The total length of runway is 1000 m the elevation at distance 0 m, 200 m, 400 m,
600 m, 800 m and 1000 m are 100 m, 99.2 m, 101.0 m, 101.8 m, 101.4 m and
101.0 m resp. the effective gradient of runway will be
a) 0.10% b) 0.26% c) 0.43% d) 0.65%

13) Zero fuel weight of an aircraft is
a) Equal to empty operating weight
b) Equal to maximum landing weight
c) Less than empty operating weight
d) Equal to sum of empty operating weight and the maximum pay load

14) As per ICAO, for airports serving big aircrafts, the crosswind component should
not exceed
a) 15 kmph b) 25 kmph c) 35 kmph d) 45 kmph

15) For supersonic transport aircraft, the minimum turning radius of taxiway is
a) 60 m b) 120 m c) 180 m d) 240 m

16) As compared to wall type breakwater, mound type breakwater
a) Requires skilled labour
b) Requires low maintenance cost
c) Requires less material
d) Results in less damage due to gradual failure

17) If the maximum spring rise is 2 m and height of the waves expected is 4 m, then
breakwater height above datum will be
a) 2.5 m b) 4 m c) 5 m d) 7 m

18) Which of the following structures protects the shore by trapping of littoral drift ?
a) Groynes b) Sea walls c) Revetments d) Moles

19) A ship is berthed in a chamber and lifted by principles of buoyancy, such a chamber
is called
a) Dry dock b) Wet dock c) Floating dock d) Refuge dock

20) In a calendar year the spring tide occurs
a) 12 times b) 24 times c) 6 times d) 1 time

______________
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Day and Date : Friday, 25-11-2016  Marks : 80
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Instruction : Assume suitable data wherever needed and mention it.

SECTION – I

2. Answer any three questions (Each carry 8 marks) :

a) Explain creep in rails. State effects of creep. Give remedial measures for the same. 8

b) With neat diagram explain “coning of wheels” on a level track and list the

disadvantages. 8

c) A curve of 5° is situated on a section of BG. If maximum permissible speed on the

section is 60 kmph, determine amount of equilibrium cant. If, for meeting the demand

of slow moving trains, cant deficiency amounting 7.6 cm is provided. Determine

super elevation needs to be provided. 8

d) What will be the allowable ruling gradient for a B.G. track on 4° curve, where ruling

gradient is 1 : 150 ? 8

3. Answer any two questions (Each carry 8 marks) :

a) Draw a neat sketch of a Right hand turnout and show various parts on it. 8

b) Explain the following with neat sketches : 8

1) Heel divergence

2) Switch angle

3) Actual nose of crossing

4) Throw of switch.

c) Why are signals required ? Discuss different types of signals. 8
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SECTION – II

4. Answer any three questions (Each carry 8 marks) :

a) Explain the site selection criteria for airport. 8

b) Show a figure showing components of aircraft and label its components. 8

c) For the hottest month of the year at the proposed airport site, the mean of the average
daily temperature is 38°C and the mean of the maximum daily temperature is 47°C.
Calculate the airport reference temperature. If the site is at 150 m above mean sea-
level with a level ground, calculate the actual runway length to be provided. Basic
runway length is 1200 m. 8

d) The longitudinal profile of a runway is comprised of a rising gradient of 1.4 percent
followed by a falling gradient of 0.5 percent which is followed by a rising gradient
of 0.5 percent. Determine the lengths of vertical curves and the distance between
them. 8

5. Answer any two questions (Each carry 8 marks) :

a) Enlist different types of breakwaters and explain any two with neat sketches. 8

b) Draw a neat sketch of dry dock (plan and section) and label all components and
explain the working of dry dock. 8

c) The biggest vessel to be slipped is a tug of 30 m length and 3 m drought. If the
height of cradle block from the slipway deck is 0.75 m and inclination of the
slipway to the horizontal is 033 ′° . Workout the total length of the slipway. Use,

keccos)hd(2L +θ++= l
k ranges 2 to 5. 8

_____________________
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Instructions : 1) Assume suitable data wherever needed and mention it.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) As compared to wall type breakwater, mound type breakwater
a) Requires skilled labour
b) Requires low maintenance cost
c) Requires less material
d) Results in less damage due to gradual failure

2) If the maximum spring rise is 2 m and height of the waves expected is 4 m, then
breakwater height above datum will be
a) 2.5 m b) 4 m c) 5 m d) 7 m

3) Which of the following structures protects the shore by trapping of littoral drift ?
a) Groynes b) Sea walls c) Revetments d) Moles

4) A ship is berthed in a chamber and lifted by principles of buoyancy, such a chamber
is called
a) Dry dock b) Wet dock c) Floating dock d) Refuge dock

5) In a calendar year the spring tide occurs
a) 12 times b) 24 times c) 6 times d) 1 time

6) For sleeper density of (n + 4) on straight length, the sleeper density on the curves
will be
a) (n + 5) b) (n + 4) c) (n – 3) d) All the above

7) The loose ballast between the two adjacent sleepers is known as
a) Ballast crib b) Boxing c) Packing d) None of the above

8) Sub-grade (formation) is prepared to receive
a) Ballast, sleepers and rails b) Ballast, sleepers and engine
c) Ballast, rails and wagons d) All the above

P.T.O.
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9) One of the following is not the ‘Gauge’ used by Indian railways.
a) Broad Gauge 1676 mm b) Meter Gauge 1000 mm
c) Standard Gauge 1451 mm d) Narrow Gauge 762 mm

10) For broad gauge curve resistance = ___________ × degree of curve × weight of
train.
a) 0.0004 b) 0.00045 c) 0.0005 d) 0.00054

11) The wheels are coned at a slope of
a) 1 in 20 i.e. 1 vertical to 20 horizontal b) 1 in 20 i.e. 1 horizontal to 20 vertical
c) 1 in 32 i.e. 1 vertical to 32 horizontal d) 1 in 32 i.e. 1 horizontal to 32 vertical

12) Cant is provided on curved rail track to
a) Introduce centripetal force
b) Ensure slower and safe movements of the trains
c) Provide equal distribution of wheel loads on both rails
d) All a), b) and c)

13) Recommended ruling gradients in plains are
a) 1 : 150 b) 1 : 200 c) 1 : 100 d) a) and b)

14) Speed of the train depends upon
a) Power of locomotive b) Gradient
c) Radius or curve d) All a), b) and c)

15) Check rails are provided at the curves to
a) Reduce the lateral wear on outer rail
b) Prevent the outer wheel flange from mounting the outer rail
c) Prevent the vehicles from derailment
d) All the above

16) The minimum width of clearway is
a) 50 m b) 100 m c) 150 m d) 250 m

17) The total length of runway is 1000 m the elevation at distance 0 m, 200 m, 400 m,
600 m, 800 m and 1000 m are 100 m, 99.2 m, 101.0 m, 101.8 m, 101.4 m and
101.0 m resp. the effective gradient of runway will be
a) 0.10% b) 0.26% c) 0.43% d) 0.65%

18) Zero fuel weight of an aircraft is
a) Equal to empty operating weight
b) Equal to maximum landing weight
c) Less than empty operating weight
d) Equal to sum of empty operating weight and the maximum pay load

19) As per ICAO, for airports serving big aircrafts, the crosswind component should
not exceed
a) 15 kmph b) 25 kmph c) 35 kmph d) 45 kmph

20) For supersonic transport aircraft, the minimum turning radius of taxiway is
a) 60 m b) 120 m c) 180 m d) 240 m

______________
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Instruction : Assume suitable data wherever needed and mention it.

SECTION – I

2. Answer any three questions (Each carry 8 marks) :

a) Explain creep in rails. State effects of creep. Give remedial measures for the same. 8

b) With neat diagram explain “coning of wheels” on a level track and list the

disadvantages. 8

c) A curve of 5° is situated on a section of BG. If maximum permissible speed on the

section is 60 kmph, determine amount of equilibrium cant. If, for meeting the demand

of slow moving trains, cant deficiency amounting 7.6 cm is provided. Determine

super elevation needs to be provided. 8

d) What will be the allowable ruling gradient for a B.G. track on 4° curve, where ruling

gradient is 1 : 150 ? 8

3. Answer any two questions (Each carry 8 marks) :

a) Draw a neat sketch of a Right hand turnout and show various parts on it. 8

b) Explain the following with neat sketches : 8

1) Heel divergence

2) Switch angle

3) Actual nose of crossing

4) Throw of switch.

c) Why are signals required ? Discuss different types of signals. 8
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SECTION – II

4. Answer any three questions (Each carry 8 marks) :

a) Explain the site selection criteria for airport. 8

b) Show a figure showing components of aircraft and label its components. 8

c) For the hottest month of the year at the proposed airport site, the mean of the average
daily temperature is 38°C and the mean of the maximum daily temperature is 47°C.
Calculate the airport reference temperature. If the site is at 150 m above mean sea-
level with a level ground, calculate the actual runway length to be provided. Basic
runway length is 1200 m. 8

d) The longitudinal profile of a runway is comprised of a rising gradient of 1.4 percent
followed by a falling gradient of 0.5 percent which is followed by a rising gradient
of 0.5 percent. Determine the lengths of vertical curves and the distance between
them. 8

5. Answer any two questions (Each carry 8 marks) :

a) Enlist different types of breakwaters and explain any two with neat sketches. 8

b) Draw a neat sketch of dry dock (plan and section) and label all components and
explain the working of dry dock. 8

c) The biggest vessel to be slipped is a tug of 30 m length and 3 m drought. If the
height of cradle block from the slipway deck is 0.75 m and inclination of the
slipway to the horizontal is 033 ′° . Workout the total length of the slipway. Use,

keccos)hd(2L +θ++= l
k ranges 2 to 5. 8

_____________________



�������	� SLR-EP – 39
Seat
No. Set R

T.E. (Civil Engineering) (Part – II) Examination, 2016
TRANSPORTATION ENGINEERING – II

Day and Date : Friday, 25-11-2016 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever needed and mention it.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The minimum width of clearway is
a) 50 m b) 100 m c) 150 m d) 250 m

2) The total length of runway is 1000 m the elevation at distance 0 m, 200 m, 400 m,
600 m, 800 m and 1000 m are 100 m, 99.2 m, 101.0 m, 101.8 m, 101.4 m and
101.0 m resp. the effective gradient of runway will be
a) 0.10% b) 0.26% c) 0.43% d) 0.65%

3) Zero fuel weight of an aircraft is
a) Equal to empty operating weight
b) Equal to maximum landing weight
c) Less than empty operating weight
d) Equal to sum of empty operating weight and the maximum pay load

4) As per ICAO, for airports serving big aircrafts, the crosswind component should
not exceed
a) 15 kmph b) 25 kmph c) 35 kmph d) 45 kmph

5) For supersonic transport aircraft, the minimum turning radius of taxiway is
a) 60 m b) 120 m c) 180 m d) 240 m

6) As compared to wall type breakwater, mound type breakwater
a) Requires skilled labour
b) Requires low maintenance cost
c) Requires less material
d) Results in less damage due to gradual failure

7) If the maximum spring rise is 2 m and height of the waves expected is 4 m, then
breakwater height above datum will be
a) 2.5 m b) 4 m c) 5 m d) 7 m

P.T.O.
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8) Which of the following structures protects the shore by trapping of littoral drift ?
a) Groynes b) Sea walls c) Revetments d) Moles

9) A ship is berthed in a chamber and lifted by principles of buoyancy, such a chamber
is called
a) Dry dock b) Wet dock c) Floating dock d) Refuge dock

10) In a calendar year the spring tide occurs
a) 12 times b) 24 times c) 6 times d) 1 time

11) For sleeper density of (n + 4) on straight length, the sleeper density on the curves
will be
a) (n + 5) b) (n + 4) c) (n – 3) d) All the above

12) The loose ballast between the two adjacent sleepers is known as
a) Ballast crib b) Boxing c) Packing d) None of the above

13) Sub-grade (formation) is prepared to receive
a) Ballast, sleepers and rails b) Ballast, sleepers and engine
c) Ballast, rails and wagons d) All the above

14) One of the following is not the ‘Gauge’ used by Indian railways.
a) Broad Gauge 1676 mm b) Meter Gauge 1000 mm
c) Standard Gauge 1451 mm d) Narrow Gauge 762 mm

15) For broad gauge curve resistance = ___________ × degree of curve × weight of
train.
a) 0.0004 b) 0.00045 c) 0.0005 d) 0.00054

16) The wheels are coned at a slope of
a) 1 in 20 i.e. 1 vertical to 20 horizontal b) 1 in 20 i.e. 1 horizontal to 20 vertical
c) 1 in 32 i.e. 1 vertical to 32 horizontal d) 1 in 32 i.e. 1 horizontal to 32 vertical

17) Cant is provided on curved rail track to
a) Introduce centripetal force
b) Ensure slower and safe movements of the trains
c) Provide equal distribution of wheel loads on both rails
d) All a), b) and c)

18) Recommended ruling gradients in plains are
a) 1 : 150 b) 1 : 200 c) 1 : 100 d) a) and b)

19) Speed of the train depends upon
a) Power of locomotive b) Gradient
c) Radius or curve d) All a), b) and c)

20) Check rails are provided at the curves to
a) Reduce the lateral wear on outer rail
b) Prevent the outer wheel flange from mounting the outer rail
c) Prevent the vehicles from derailment
d) All the above

______________
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Seat
No.

 T.E. (Civil Engineering) (Part – II) Examination, 2016
TRANSPORTATION ENGINEERING – II

Day and Date : Friday, 25-11-2016  Marks : 80

Time : 10.00 a.m. to 1.00 p.m.

Instruction : Assume suitable data wherever needed and mention it.

SECTION – I

2. Answer any three questions (Each carry 8 marks) :

a) Explain creep in rails. State effects of creep. Give remedial measures for the same. 8

b) With neat diagram explain “coning of wheels” on a level track and list the

disadvantages. 8

c) A curve of 5° is situated on a section of BG. If maximum permissible speed on the

section is 60 kmph, determine amount of equilibrium cant. If, for meeting the demand

of slow moving trains, cant deficiency amounting 7.6 cm is provided. Determine

super elevation needs to be provided. 8

d) What will be the allowable ruling gradient for a B.G. track on 4° curve, where ruling

gradient is 1 : 150 ? 8

3. Answer any two questions (Each carry 8 marks) :

a) Draw a neat sketch of a Right hand turnout and show various parts on it. 8

b) Explain the following with neat sketches : 8

1) Heel divergence

2) Switch angle

3) Actual nose of crossing

4) Throw of switch.

c) Why are signals required ? Discuss different types of signals. 8
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SECTION – II

4. Answer any three questions (Each carry 8 marks) :

a) Explain the site selection criteria for airport. 8

b) Show a figure showing components of aircraft and label its components. 8

c) For the hottest month of the year at the proposed airport site, the mean of the average
daily temperature is 38°C and the mean of the maximum daily temperature is 47°C.
Calculate the airport reference temperature. If the site is at 150 m above mean sea-
level with a level ground, calculate the actual runway length to be provided. Basic
runway length is 1200 m. 8

d) The longitudinal profile of a runway is comprised of a rising gradient of 1.4 percent
followed by a falling gradient of 0.5 percent which is followed by a rising gradient
of 0.5 percent. Determine the lengths of vertical curves and the distance between
them. 8

5. Answer any two questions (Each carry 8 marks) :

a) Enlist different types of breakwaters and explain any two with neat sketches. 8

b) Draw a neat sketch of dry dock (plan and section) and label all components and
explain the working of dry dock. 8

c) The biggest vessel to be slipped is a tug of 30 m length and 3 m drought. If the
height of cradle block from the slipway deck is 0.75 m and inclination of the
slipway to the horizontal is 033 ′° . Workout the total length of the slipway. Use,

keccos)hd(2L +θ++= l
k ranges 2 to 5. 8

_____________________
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T.E. (Civil Engineering) (Part – II) Examination, 2016
TRANSPORTATION ENGINEERING – II

Day and Date : Friday, 25-11-2016 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Assume suitable data wherever needed and mention it.
2) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
3) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The wheels are coned at a slope of
a) 1 in 20 i.e. 1 vertical to 20 horizontal b) 1 in 20 i.e. 1 horizontal to 20 vertical
c) 1 in 32 i.e. 1 vertical to 32 horizontal d) 1 in 32 i.e. 1 horizontal to 32 vertical

2) Cant is provided on curved rail track to
a) Introduce centripetal force
b) Ensure slower and safe movements of the trains
c) Provide equal distribution of wheel loads on both rails
d) All a), b) and c)

3) Recommended ruling gradients in plains are
a) 1 : 150 b) 1 : 200 c) 1 : 100 d) a) and b)

4) Speed of the train depends upon
a) Power of locomotive b) Gradient
c) Radius or curve d) All a), b) and c)

5) Check rails are provided at the curves to
a) Reduce the lateral wear on outer rail
b) Prevent the outer wheel flange from mounting the outer rail
c) Prevent the vehicles from derailment
d) All the above

6) The minimum width of clearway is
a) 50 m b) 100 m c) 150 m d) 250 m

7) The total length of runway is 1000 m the elevation at distance 0 m, 200 m, 400 m,
600 m, 800 m and 1000 m are 100 m, 99.2 m, 101.0 m, 101.8 m, 101.4 m and
101.0 m resp. the effective gradient of runway will be
a) 0.10% b) 0.26% c) 0.43% d) 0.65%

P.T.O.
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8) Zero fuel weight of an aircraft is
a) Equal to empty operating weight
b) Equal to maximum landing weight
c) Less than empty operating weight
d) Equal to sum of empty operating weight and the maximum pay load

9) As per ICAO, for airports serving big aircrafts, the crosswind component should
not exceed
a) 15 kmph b) 25 kmph c) 35 kmph d) 45 kmph

10) For supersonic transport aircraft, the minimum turning radius of taxiway is
a) 60 m b) 120 m c) 180 m d) 240 m

11) As compared to wall type breakwater, mound type breakwater
a) Requires skilled labour
b) Requires low maintenance cost
c) Requires less material
d) Results in less damage due to gradual failure

12) If the maximum spring rise is 2 m and height of the waves expected is 4 m, then
breakwater height above datum will be
a) 2.5 m b) 4 m c) 5 m d) 7 m

13) Which of the following structures protects the shore by trapping of littoral drift ?
a) Groynes b) Sea walls c) Revetments d) Moles

14) A ship is berthed in a chamber and lifted by principles of buoyancy, such a chamber
is called
a) Dry dock b) Wet dock c) Floating dock d) Refuge dock

15) In a calendar year the spring tide occurs
a) 12 times b) 24 times c) 6 times d) 1 time

16) For sleeper density of (n + 4) on straight length, the sleeper density on the curves
will be
a) (n + 5) b) (n + 4) c) (n – 3) d) All the above

17) The loose ballast between the two adjacent sleepers is known as
a) Ballast crib b) Boxing c) Packing d) None of the above

18) Sub-grade (formation) is prepared to receive
a) Ballast, sleepers and rails b) Ballast, sleepers and engine
c) Ballast, rails and wagons d) All the above

19) One of the following is not the ‘Gauge’ used by Indian railways.
a) Broad Gauge 1676 mm b) Meter Gauge 1000 mm
c) Standard Gauge 1451 mm d) Narrow Gauge 762 mm

20) For broad gauge curve resistance = ___________ × degree of curve × weight of
train.
a) 0.0004 b) 0.00045 c) 0.0005 d) 0.00054

______________
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 T.E. (Civil Engineering) (Part – II) Examination, 2016
TRANSPORTATION ENGINEERING – II

Day and Date : Friday, 25-11-2016  Marks : 80

Time : 10.00 a.m. to 1.00 p.m.

Instruction : Assume suitable data wherever needed and mention it.

SECTION – I

2. Answer any three questions (Each carry 8 marks) :

a) Explain creep in rails. State effects of creep. Give remedial measures for the same. 8

b) With neat diagram explain “coning of wheels” on a level track and list the

disadvantages. 8

c) A curve of 5° is situated on a section of BG. If maximum permissible speed on the

section is 60 kmph, determine amount of equilibrium cant. If, for meeting the demand

of slow moving trains, cant deficiency amounting 7.6 cm is provided. Determine

super elevation needs to be provided. 8

d) What will be the allowable ruling gradient for a B.G. track on 4° curve, where ruling

gradient is 1 : 150 ? 8

3. Answer any two questions (Each carry 8 marks) :

a) Draw a neat sketch of a Right hand turnout and show various parts on it. 8

b) Explain the following with neat sketches : 8

1) Heel divergence

2) Switch angle

3) Actual nose of crossing

4) Throw of switch.

c) Why are signals required ? Discuss different types of signals. 8
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SECTION – II

4. Answer any three questions (Each carry 8 marks) :

a) Explain the site selection criteria for airport. 8

b) Show a figure showing components of aircraft and label its components. 8

c) For the hottest month of the year at the proposed airport site, the mean of the average
daily temperature is 38°C and the mean of the maximum daily temperature is 47°C.
Calculate the airport reference temperature. If the site is at 150 m above mean sea-
level with a level ground, calculate the actual runway length to be provided. Basic
runway length is 1200 m. 8

d) The longitudinal profile of a runway is comprised of a rising gradient of 1.4 percent
followed by a falling gradient of 0.5 percent which is followed by a rising gradient
of 0.5 percent. Determine the lengths of vertical curves and the distance between
them. 8

5. Answer any two questions (Each carry 8 marks) :

a) Enlist different types of breakwaters and explain any two with neat sketches. 8

b) Draw a neat sketch of dry dock (plan and section) and label all components and
explain the working of dry dock. 8

c) The biggest vessel to be slipped is a tug of 30 m length and 3 m drought. If the
height of cradle block from the slipway deck is 0.75 m and inclination of the
slipway to the horizontal is 033 ′° . Workout the total length of the slipway. Use,

keccos)hd(2L +θ++= l
k ranges 2 to 5. 8

_____________________
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Seat
No. Set P

T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (1 mark each)

1) Reinforced earth wall need to be checked for its
a) Internal stability only
b) External stability only
c) Both internal and external
d) None

2) For external stability of RE wall it should be safe against
a) Sliding b) Overturning
c) Bearing d) All

3) Minimum FOS against pullout of reinforcing element of wall is
a) 1.2 b) 1.5
c) 2.0 d) 2.5

4) A planar, polymeric product consisting of a mesh or net-like regular open
network of intersecting tensile-resistant elements, integrally connected at
the junctions, is called
a) Geotextile b) Geogrid
c) Geonet d) Geocell

P.T.O.
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5) The materials used in the manufacture of geosynthetics are primarily synthetic
polymers generally derived from
a) Rubber b) Fiberglass
c) Crude petroleum oils d) Jute

6) Which one of the following geosynthetics is a geocomposite ?
a) Geogrid b) Geonet
c) Geosynthetic clay liner d) None of the above

7) If a geosynthetic allows for adequate fluid flow with limited migration of soil
particles across its plane over a projected service lifetime of the application
under consideration, this function of geosynthetic is called
a) Separation b) Filtration
c) Drainage d) Protection

8) The most useful geosynthetic physical property which is closely related to
engineering performance is
a) Thickness b) Mass per unit area
c) Strength d) Stiffness

9) The thickness of a geotextile is measured at a specified normal compressive
stress, generally equal to
a) 2.0 kPa for 5 s b) 2.0 kPa for 10 s
c) 20.0 kPa for 5 s d) None of the above

10) The compressibility is relatively high for
a) Woven geotextiles
b) Needle-punched nonwoven geotextiles
c) Thermally bonded geotextiles
d) Knitted geotextiles

______________
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Seat
No.

 T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Out of Q. 2 to Q. 6, solve any four question.
2) Assume additional data, if required and state it clearly.
3) Figures to the right indicate full marks.

2. List :
i) Physical properties
ii) Mechanical properties
iii) Hydraulic properties
iv) Constructability / survivability properties and
v) Durability properties with respect to geosynthetics.

What is the significance of thickness as a property ?  10

3. A) List the various functions performed by geosynthetics. Explain any one in
detail. 5

B) Explain the circular slip method of analysis of slope stability.  5

4. A) Explain the process of construction of landfill using geosynthetics.  5

B) Explain with the help of sketch geosynthetic clay liner (GCL) as a barrier. 5

5. A) List the various processes by which :
i) Non-woven geosynthetics and
ii) Geogrids are manufactured.  5

B) What are the possible modes of failure of a soil-reinforcement system.  5

6. A) List the assumptions made by Binquet and Lee in their analysis of reinforced
earth beds. 5

B) Discuss the construction methods for reinforced soil retaining wall.  5

_____________________
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Seat
No. Set Q

T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (1 mark each)

1) The thickness of a geotextile is measured at a specified normal compressive
stress, generally equal to
a) 2.0 kPa for 5 s b) 2.0 kPa for 10 s
c) 20.0 kPa for 5 s d) None of the above

2) The compressibility is relatively high for
a) Woven geotextiles
b) Needle-punched nonwoven geotextiles
c) Thermally bonded geotextiles
d) Knitted geotextiles

3) If a geosynthetic allows for adequate fluid flow with limited migration of soil
particles across its plane over a projected service lifetime of the application
under consideration, this function of geosynthetic is called
a) Separation b) Filtration
c) Drainage d) Protection

4) The most useful geosynthetic physical property which is closely related to
engineering performance is
a) Thickness b) Mass per unit area
c) Strength d) Stiffness

P.T.O.
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5) Reinforced earth wall need to be checked for its
a) Internal stability only
b) External stability only
c) Both internal and external
d) None

6) For external stability of RE wall it should be safe against
a) Sliding b) Overturning
c) Bearing d) All

7) Minimum FOS against pullout of reinforcing element of wall is
a) 1.2 b) 1.5
c) 2.0 d) 2.5

8) A planar, polymeric product consisting of a mesh or net-like regular open
network of intersecting tensile-resistant elements, integrally connected at
the junctions, is called
a) Geotextile b) Geogrid
c) Geonet d) Geocell

9) The materials used in the manufacture of geosynthetics are primarily synthetic
polymers generally derived from
a) Rubber b) Fiberglass
c) Crude petroleum oils d) Jute

10) Which one of the following geosynthetics is a geocomposite ?
a) Geogrid b) Geonet
c) Geosynthetic clay liner d) None of the above

______________
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Seat
No.

 T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Out of Q. 2 to Q. 6, solve any four question.
2) Assume additional data, if required and state it clearly.
3) Figures to the right indicate full marks.

2. List :
i) Physical properties
ii) Mechanical properties
iii) Hydraulic properties
iv) Constructability / survivability properties and
v) Durability properties with respect to geosynthetics.

What is the significance of thickness as a property ?  10

3. A) List the various functions performed by geosynthetics. Explain any one in
detail. 5

B) Explain the circular slip method of analysis of slope stability.  5

4. A) Explain the process of construction of landfill using geosynthetics.  5

B) Explain with the help of sketch geosynthetic clay liner (GCL) as a barrier. 5

5. A) List the various processes by which :
i) Non-woven geosynthetics and
ii) Geogrids are manufactured.  5

B) What are the possible modes of failure of a soil-reinforcement system.  5

6. A) List the assumptions made by Binquet and Lee in their analysis of reinforced
earth beds. 5

B) Discuss the construction methods for reinforced soil retaining wall.  5

_____________________
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No. Set R

T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (1 mark each)

1) The materials used in the manufacture of geosynthetics are primarily synthetic
polymers generally derived from
a) Rubber b) Fiberglass
c) Crude petroleum oils d) Jute

2) Which one of the following geosynthetics is a geocomposite ?
a) Geogrid b) Geonet
c) Geosynthetic clay liner d) None of the above

3) The thickness of a geotextile is measured at a specified normal compressive
stress, generally equal to
a) 2.0 kPa for 5 s b) 2.0 kPa for 10 s
c) 20.0 kPa for 5 s d) None of the above

4) The compressibility is relatively high for
a) Woven geotextiles
b) Needle-punched nonwoven geotextiles
c) Thermally bonded geotextiles
d) Knitted geotextiles

P.T.O.
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5) Minimum FOS against pullout of reinforcing element of wall is
a) 1.2 b) 1.5
c) 2.0 d) 2.5

6) A planar, polymeric product consisting of a mesh or net-like regular open
network of intersecting tensile-resistant elements, integrally connected at
the junctions, is called
a) Geotextile b) Geogrid
c) Geonet d) Geocell

7) Reinforced earth wall need to be checked for its
a) Internal stability only
b) External stability only
c) Both internal and external
d) None

8) For external stability of RE wall it should be safe against
a) Sliding b) Overturning
c) Bearing d) All

9) If a geosynthetic allows for adequate fluid flow with limited migration of soil
particles across its plane over a projected service lifetime of the application
under consideration, this function of geosynthetic is called
a) Separation b) Filtration
c) Drainage d) Protection

10) The most useful geosynthetic physical property which is closely related to
engineering performance is
a) Thickness b) Mass per unit area
c) Strength d) Stiffness

______________
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Seat
No.

 T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Out of Q. 2 to Q. 6, solve any four question.
2) Assume additional data, if required and state it clearly.
3) Figures to the right indicate full marks.

2. List :
i) Physical properties
ii) Mechanical properties
iii) Hydraulic properties
iv) Constructability / survivability properties and
v) Durability properties with respect to geosynthetics.

What is the significance of thickness as a property ?  10

3. A) List the various functions performed by geosynthetics. Explain any one in
detail. 5

B) Explain the circular slip method of analysis of slope stability.  5

4. A) Explain the process of construction of landfill using geosynthetics.  5

B) Explain with the help of sketch geosynthetic clay liner (GCL) as a barrier. 5

5. A) List the various processes by which :
i) Non-woven geosynthetics and
ii) Geogrids are manufactured.  5

B) What are the possible modes of failure of a soil-reinforcement system.  5

6. A) List the assumptions made by Binquet and Lee in their analysis of reinforced
earth beds. 5

B) Discuss the construction methods for reinforced soil retaining wall.  5

_____________________
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No. Set S

T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016 Max. Marks : 50
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Q. No. 1 is compulsory. It should be solved in Answer Book
Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Assume additional data, if required and state it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Marks : 10

1. Choose the correct answer : (1 mark each)

1) Minimum FOS against pullout of reinforcing element of wall is
a) 1.2 b) 1.5
c) 2.0 d) 2.5

2) A planar, polymeric product consisting of a mesh or net-like regular open
network of intersecting tensile-resistant elements, integrally connected at
the junctions, is called
a) Geotextile b) Geogrid
c) Geonet d) Geocell

3) The materials used in the manufacture of geosynthetics are primarily synthetic
polymers generally derived from
a) Rubber b) Fiberglass
c) Crude petroleum oils d) Jute

4) Which one of the following geosynthetics is a geocomposite ?
a) Geogrid b) Geonet

c) Geosynthetic clay liner d) None of the above

P.T.O.
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5) If a geosynthetic allows for adequate fluid flow with limited migration of soil
particles across its plane over a projected service lifetime of the application
under consideration, this function of geosynthetic is called
a) Separation b) Filtration
c) Drainage d) Protection

6) The most useful geosynthetic physical property which is closely related to
engineering performance is
a) Thickness b) Mass per unit area
c) Strength d) Stiffness

7) The thickness of a geotextile is measured at a specified normal compressive
stress, generally equal to
a) 2.0 kPa for 5 s b) 2.0 kPa for 10 s
c) 20.0 kPa for 5 s d) None of the above

8) The compressibility is relatively high for
a) Woven geotextiles
b) Needle-punched nonwoven geotextiles
c) Thermally bonded geotextiles
d) Knitted geotextiles

9) Reinforced earth wall need to be checked for its
a) Internal stability only
b) External stability only
c) Both internal and external
d) None

10) For external stability of RE wall it should be safe against
a) Sliding b) Overturning
c) Bearing d) All

______________
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Seat
No.

 T.E. (Civil) (Part – II) Examination, 2016
GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES

(Self Learning Technical Course)

Day and Date : Saturday, 26-11-2016  Marks : 40
Time :  10.00 a.m. to 12.00 noon

Instructions : 1) Out of Q. 2 to Q. 6, solve any four question.
2) Assume additional data, if required and state it clearly.
3) Figures to the right indicate full marks.

2. List :
i) Physical properties
ii) Mechanical properties
iii) Hydraulic properties
iv) Constructability / survivability properties and
v) Durability properties with respect to geosynthetics.

What is the significance of thickness as a property ?  10

3. A) List the various functions performed by geosynthetics. Explain any one in
detail. 5

B) Explain the circular slip method of analysis of slope stability.  5

4. A) Explain the process of construction of landfill using geosynthetics.  5

B) Explain with the help of sketch geosynthetic clay liner (GCL) as a barrier. 5

5. A) List the various processes by which :
i) Non-woven geosynthetics and
ii) Geogrids are manufactured.  5

B) What are the possible modes of failure of a soil-reinforcement system.  5

6. A) List the assumptions made by Binquet and Lee in their analysis of reinforced
earth beds. 5

B) Discuss the construction methods for reinforced soil retaining wall.  5

_____________________
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T.E. (Civil) (Part – II) Examination, 2016
PLANNING FOR SUSTAINABLE EVLOPEMENT

Self Learning Technical

Day and Date : Saturday, 26-11-2016 Max. Marks : 50
Time : 10.00 a.m. to 12.00 Noon

Instructions : 1) Solve any five questions.
2) Figures to the right indicates full marks.

1. Explain topology of environmental innovation. 10

2. Discuss in detail the purpose of environmental innovation indicators. 10

3. Explain major perspectives of sustainable development. 10

4. Discuss concerns and criticism regarding sustainable development. 10

5. Write a detailed note on ‘event oriented thinking’ with reference to sustainable
development. 10

6. What are methods for measuring for eco-innovations ? 10

7. Discuss two way relations between sustainable development and climate change. 10

__________________

Seat
No.
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Seat
No. Set P

B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. I is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. MCQ Q. No. 1 to 6 carries
1 mark each and Q. No. 7 to 13 carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) IS 456-2000 is not allowed to refer while solving MCQ in
first 30  minutes.

4) Use of Original IS 456 and non-programmable calculator is
allowed while solving design problems.

5) Assume suitable data if required and state it clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : 20

1) For the cantilever slabs, span to depth ratios as per control of deflection is
a) 20 b) 7 c) 26 d) 25

2) A trapezoidal section is desirable for a
a) Cantilever beam b) Continuous beam
c) Lintel d) T-beam

3) The moment of resistance of a doubly reinforced beam is
a) Greater than Rbd2 b) Equal to Rbd2

c) Less than Rbd2 d) None of the above

4) The amount of reinforcement for main bars in a slab, is based upon
a) Minimum bending moment b) Maximum shear force
c) Maximum bending moment d) Minimum shear force

5) Short column fails by
a) Buckling b) Crushing
c) Bending d) None of the above

P.T.O.
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6) If the neutral axis of a T-beam is in the flange then it acts as a rectangular beam
of size

a) fw Db × b) wf bb ×

c) ff Db × d) None of the above

7) A singly reinforced rectangular section of 200 mm wide and 400 mm effective
depth, reinforced with 4 bars of 20 mm diameter mild steel bars. The concrete
used is M15, the moment of resistance of the section is
a) 50 kN-m b) 72 kN-m c) 22 kN-m d) 108 kN-m

8) A concrete beam has 350 mm width and 700 mm effective depth. It is subjected
to a superimposed bending moment of 300 kN-m at service condition. Material
used are M15 and Fe415 with Fsc = 353.7 MPa. The amount of tensile and
compressive steel in, mm2 will be, use effective cover to compression and
tension steel as 50 mm
a) 2164 and Zero b) 2164 and 212
c) 2164 and 412 d) 1750 and 420

9) Factored load carrying capacity of a column of 300 mm × 600 mm size with
minimum percentage of steel is __________ (M20 and Fe415)
a) 1840 kN b) 180 kN c) 1829 kN d) None

10) A T-beam roof section has thickness of slab 100 mm; width of rib 300 mm;
depth of beam 500 mm; C/C distance of beams 3 m; effective span of beams
6 m; distance b/w points of contra flexure 3.6 m; The effective flange width is
a) 3000 mm b) 1900 mm c) 1600 mm d) 1500 mm

11) A reinforced concrete column contains longitudinal steel equal to 1 percent of
cross sectional area of the column. Assume modular ratio as 10. The loads
carried (using elastic theory) by the longitudinal steel and the net area of concrete,
are Ps and Pc respectively. The ratio Ps/Pc expressed as a percentage is
a) 0.1 b) 1 c) 1.1 d) 10

12) A singly reinforced beam is of width 200 mm. If the factored moment of
resistance is 138 kN-m M20 and Fe415, the effective depth of beam is
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

13) The ultimate load carrying capacity of a circular section of 300 mm dia.
with helical reinforcement using one percentage of reinforcement and M20
concrete and Fe415 grade steel is
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

______________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Use of Original IS 456 and non-programmable calculator

is allowed while solving design problems.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A singly reinforced concrete beam has width of 300 mm and a overall depth of
600 mm. With a clear cover of 40 mm is reinforced with 4 bars of 20 mm dia.
Find the flexural strength and hence,

 i) the safe UDL       ii) the safe central point load

On the simply supported on the beam of span 6 m. Use M20 concrete and Fe500
steel. Assume density of concrete as 25  kN/m3.  13

III. Design edge beam as shown in Fig. No. 1 14

Clear span of beams 7 m. Assume width of support 300 mm

Live load = 4 kN/m

Use M20 and Fe415 steel.
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IV. A simply supported slab supported on all four edges of a room having 6 m × 5 m

clear dimensions. Design the slab if corners are held down. Use M20 and Fe415

steel.  13

V. Design a rectangular beam of section 230 mm × 600 mm of effective span 6 m.

The effective cover provided is 50 mm. The beam is carrying a Imposed load of

55 kN/m. Design the beam. Use M25 and Fe415 steel. 13

SECTION – II

VI. Determine the reinforcement required for a beam size 300 mm × 600 mm

subjected to a bending moment 98 kNm, shear force 70 kN and torsional

moment of 38 kNm. Use M25 concrete and Fe415 steel.  13

VII. Design a circular column with helical reinforcement of diameter 400 mm

subjected to a load of 1150 kN. The column is 3.25 m long and is effectively

held in position at the both ends but not restrained against rotation. Use M20

concrete and Fe415 steel.  13

VIII. Design a rectangular beam, continuous over four column supports of effective

spans 5.5 m each. The beam is subjected to an dead load of 10 kN/m and live

load of 12 kN/m. Use M20 concrete and Fe500 steel. 14

IX. a) A column has size 300 mm × 400 mm has effective length of 3.2 m and is

subjected to a factored axial load 1050 kN and a factored uniaxial moment

of 142 kN-m about the major axis. Design the column using M25 concrete

and Fe500 steel. By providing the steel on two sides only. Refer Fig. No. 2.

Assume the distance between extreme fibre and centre of reinforcement

as 40 mm. 5

b) Design a square column, 4 m long restrained in position and direction at both

ends to carry an axial load of 1550 kN. Use M25 concrete and Fe500 steel.    8
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Seat
No. Set Q

B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. I is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. MCQ Q. No. 1 to 6 carries
1 mark each and Q. No. 7 to 13 carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) IS 456-2000 is not allowed to refer while solving MCQ in
first 30  minutes.

4) Use of Original IS 456 and non-programmable calculator is
allowed while solving design problems.

5) Assume suitable data if required and state it clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : 20

1) The moment of resistance of a doubly reinforced beam is
a) Greater than Rbd2 b) Equal to Rbd2

c) Less than Rbd2 d) None of the above

2) The amount of reinforcement for main bars in a slab, is based upon
a) Minimum bending moment b) Maximum shear force
c) Maximum bending moment d) Minimum shear force

3) Short column fails by
a) Buckling b) Crushing
c) Bending d) None of the above

4) If the neutral axis of a T-beam is in the flange then it acts as a rectangular beam
of size

a) fw Db × b) wf bb ×

c) ff Db × d) None of the above

P.T.O.
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5) For the cantilever slabs, span to depth ratios as per control of deflection is
a) 20 b) 7 c) 26 d) 25

6) A trapezoidal section is desirable for a
a) Cantilever beam b) Continuous beam
c) Lintel d) T-beam

7) Factored load carrying capacity of a column of 300 mm × 600 mm size with
minimum percentage of steel is __________ (M20 and Fe415)
a) 1840 kN b) 180 kN c) 1829 kN d) None

8) A T-beam roof section has thickness of slab 100 mm; width of rib 300 mm;
depth of beam 500 mm; C/C distance of beams 3 m; effective span of beams
6 m; distance b/w points of contra flexure 3.6 m; The effective flange width is
a) 3000 mm b) 1900 mm c) 1600 mm d) 1500 mm

9) A reinforced concrete column contains longitudinal steel equal to 1 percent of
cross sectional area of the column. Assume modular ratio as 10. The loads
carried (using elastic theory) by the longitudinal steel and the net area of concrete,
are Ps and Pc respectively. The ratio Ps/Pc expressed as a percentage is
a) 0.1 b) 1 c) 1.1 d) 10

10) A singly reinforced beam is of width 200 mm. If the factored moment of
resistance is 138 kN-m M20 and Fe415, the effective depth of beam is
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

11) The ultimate load carrying capacity of a circular section of 300 mm dia.
with helical reinforcement using one percentage of reinforcement and M20
concrete and Fe415 grade steel is
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

12) A singly reinforced rectangular section of 200 mm wide and 400 mm effective
depth, reinforced with 4 bars of 20 mm diameter mild steel bars. The concrete
used is M15, the moment of resistance of the section is
a) 50 kN-m b) 72 kN-m c) 22 kN-m d) 108 kN-m

13) A concrete beam has 350 mm width and 700 mm effective depth. It is subjected
to a superimposed bending moment of 300 kN-m at service condition. Material
used are M15 and Fe415 with Fsc = 353.7 MPa. The amount of tensile and
compressive steel in, mm2 will be, use effective cover to compression and
tension steel as 50 mm
a) 2164 and Zero b) 2164 and 212
c) 2164 and 412 d) 1750 and 420

______________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Use of Original IS 456 and non-programmable calculator

is allowed while solving design problems.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A singly reinforced concrete beam has width of 300 mm and a overall depth of
600 mm. With a clear cover of 40 mm is reinforced with 4 bars of 20 mm dia.
Find the flexural strength and hence,

 i) the safe UDL       ii) the safe central point load

On the simply supported on the beam of span 6 m. Use M20 concrete and Fe500
steel. Assume density of concrete as 25  kN/m3.  13

III. Design edge beam as shown in Fig. No. 1 14

Clear span of beams 7 m. Assume width of support 300 mm

Live load = 4 kN/m

Use M20 and Fe415 steel.
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IV. A simply supported slab supported on all four edges of a room having 6 m × 5 m

clear dimensions. Design the slab if corners are held down. Use M20 and Fe415

steel.  13

V. Design a rectangular beam of section 230 mm × 600 mm of effective span 6 m.

The effective cover provided is 50 mm. The beam is carrying a Imposed load of

55 kN/m. Design the beam. Use M25 and Fe415 steel. 13

SECTION – II

VI. Determine the reinforcement required for a beam size 300 mm × 600 mm

subjected to a bending moment 98 kNm, shear force 70 kN and torsional

moment of 38 kNm. Use M25 concrete and Fe415 steel.  13

VII. Design a circular column with helical reinforcement of diameter 400 mm

subjected to a load of 1150 kN. The column is 3.25 m long and is effectively

held in position at the both ends but not restrained against rotation. Use M20

concrete and Fe415 steel.  13

VIII. Design a rectangular beam, continuous over four column supports of effective

spans 5.5 m each. The beam is subjected to an dead load of 10 kN/m and live

load of 12 kN/m. Use M20 concrete and Fe500 steel. 14

IX. a) A column has size 300 mm × 400 mm has effective length of 3.2 m and is

subjected to a factored axial load 1050 kN and a factored uniaxial moment

of 142 kN-m about the major axis. Design the column using M25 concrete

and Fe500 steel. By providing the steel on two sides only. Refer Fig. No. 2.

Assume the distance between extreme fibre and centre of reinforcement

as 40 mm. 5

b) Design a square column, 4 m long restrained in position and direction at both

ends to carry an axial load of 1550 kN. Use M25 concrete and Fe500 steel.    8
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No. Set R

B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. I is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. MCQ Q. No. 1 to 6 carries
1 mark each and Q. No. 7 to 13 carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) IS 456-2000 is not allowed to refer while solving MCQ in
first 30  minutes.

4) Use of Original IS 456 and non-programmable calculator is
allowed while solving design problems.

5) Assume suitable data if required and state it clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : 20

1) The amount of reinforcement for main bars in a slab, is based upon
a) Minimum bending moment b) Maximum shear force
c) Maximum bending moment d) Minimum shear force

2) Short column fails by
a) Buckling b) Crushing
c) Bending d) None of the above

3) If the neutral axis of a T-beam is in the flange then it acts as a rectangular beam
of size
a) fw Db × b) wf bb ×
c) ff Db × d) None of the above

4) For the cantilever slabs, span to depth ratios as per control of deflection is
a) 20 b) 7 c) 26 d) 25

5) A trapezoidal section is desirable for a
a) Cantilever beam b) Continuous beam
c) Lintel d) T-beam

P.T.O.
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6) The moment of resistance of a doubly reinforced beam is
a) Greater than Rbd2 b) Equal to Rbd2

c) Less than Rbd2 d) None of the above

7) A T-beam roof section has thickness of slab 100 mm; width of rib 300 mm;
depth of beam 500 mm; C/C distance of beams 3 m; effective span of beams
6 m; distance b/w points of contra flexure 3.6 m; The effective flange width is
a) 3000 mm b) 1900 mm c) 1600 mm d) 1500 mm

8) A reinforced concrete column contains longitudinal steel equal to 1 percent of
cross sectional area of the column. Assume modular ratio as 10. The loads
carried (using elastic theory) by the longitudinal steel and the net area of concrete,
are Ps and Pc respectively. The ratio Ps/Pc expressed as a percentage is
a) 0.1 b) 1 c) 1.1 d) 10

9) A singly reinforced beam is of width 200 mm. If the factored moment of
resistance is 138 kN-m M20 and Fe415, the effective depth of beam is
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

10) The ultimate load carrying capacity of a circular section of 300 mm dia.
with helical reinforcement using one percentage of reinforcement and M20
concrete and Fe415 grade steel is
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

11) A singly reinforced rectangular section of 200 mm wide and 400 mm effective
depth, reinforced with 4 bars of 20 mm diameter mild steel bars. The concrete
used is M15, the moment of resistance of the section is
a) 50 kN-m b) 72 kN-m c) 22 kN-m d) 108 kN-m

12) A concrete beam has 350 mm width and 700 mm effective depth. It is subjected
to a superimposed bending moment of 300 kN-m at service condition. Material
used are M15 and Fe415 with Fsc = 353.7 MPa. The amount of tensile and
compressive steel in, mm2 will be, use effective cover to compression and
tension steel as 50 mm
a) 2164 and Zero b) 2164 and 212
c) 2164 and 412 d) 1750 and 420

13) Factored load carrying capacity of a column of 300 mm × 600 mm size with
minimum percentage of steel is __________ (M20 and Fe415)
a) 1840 kN b) 180 kN c) 1829 kN d) None

______________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Use of Original IS 456 and non-programmable calculator

is allowed while solving design problems.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A singly reinforced concrete beam has width of 300 mm and a overall depth of
600 mm. With a clear cover of 40 mm is reinforced with 4 bars of 20 mm dia.
Find the flexural strength and hence,

 i) the safe UDL       ii) the safe central point load

On the simply supported on the beam of span 6 m. Use M20 concrete and Fe500
steel. Assume density of concrete as 25  kN/m3.  13

III. Design edge beam as shown in Fig. No. 1 14

Clear span of beams 7 m. Assume width of support 300 mm

Live load = 4 kN/m

Use M20 and Fe415 steel.
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IV. A simply supported slab supported on all four edges of a room having 6 m × 5 m

clear dimensions. Design the slab if corners are held down. Use M20 and Fe415

steel.  13

V. Design a rectangular beam of section 230 mm × 600 mm of effective span 6 m.

The effective cover provided is 50 mm. The beam is carrying a Imposed load of

55 kN/m. Design the beam. Use M25 and Fe415 steel. 13

SECTION – II

VI. Determine the reinforcement required for a beam size 300 mm × 600 mm

subjected to a bending moment 98 kNm, shear force 70 kN and torsional

moment of 38 kNm. Use M25 concrete and Fe415 steel.  13

VII. Design a circular column with helical reinforcement of diameter 400 mm

subjected to a load of 1150 kN. The column is 3.25 m long and is effectively

held in position at the both ends but not restrained against rotation. Use M20

concrete and Fe415 steel.  13

VIII. Design a rectangular beam, continuous over four column supports of effective

spans 5.5 m each. The beam is subjected to an dead load of 10 kN/m and live

load of 12 kN/m. Use M20 concrete and Fe500 steel. 14

IX. a) A column has size 300 mm × 400 mm has effective length of 3.2 m and is

subjected to a factored axial load 1050 kN and a factored uniaxial moment

of 142 kN-m about the major axis. Design the column using M25 concrete

and Fe500 steel. By providing the steel on two sides only. Refer Fig. No. 2.

Assume the distance between extreme fibre and centre of reinforcement

as 40 mm. 5

b) Design a square column, 4 m long restrained in position and direction at both

ends to carry an axial load of 1550 kN. Use M25 concrete and Fe500 steel.    8
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Seat
No. Set S

B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. I is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. MCQ Q. No. 1 to 6 carries
1 mark each and Q. No. 7 to 13 carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) IS 456-2000 is not allowed to refer while solving MCQ in
first 30  minutes.

4) Use of Original IS 456 and non-programmable calculator is
allowed while solving design problems.

5) Assume suitable data if required and state it clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : 20

1) Short column fails by
a) Buckling b) Crushing
c) Bending d) None of the above

2) If the neutral axis of a T-beam is in the flange then it acts as a rectangular beam
of size
a) fw Db × b) wf bb ×
c) ff Db × d) None of the above

3) For the cantilever slabs, span to depth ratios as per control of deflection is
a) 20 b) 7 c) 26 d) 25

4) A trapezoidal section is desirable for a
a) Cantilever beam b) Continuous beam
c) Lintel d) T-beam

5) The moment of resistance of a doubly reinforced beam is
a) Greater than Rbd2 b) Equal to Rbd2

c) Less than Rbd2 d) None of the above

P.T.O.
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6) The amount of reinforcement for main bars in a slab, is based upon
a) Minimum bending moment b) Maximum shear force
c) Maximum bending moment d) Minimum shear force

7) A singly reinforced beam is of width 200 mm. If the factored moment of
resistance is 138 kN-m M20 and Fe415, the effective depth of beam is
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

8) The ultimate load carrying capacity of a circular section of 300 mm dia.
with helical reinforcement using one percentage of reinforcement and M20
concrete and Fe415 grade steel is
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

9) A singly reinforced rectangular section of 200 mm wide and 400 mm effective
depth, reinforced with 4 bars of 20 mm diameter mild steel bars. The concrete
used is M15, the moment of resistance of the section is
a) 50 kN-m b) 72 kN-m c) 22 kN-m d) 108 kN-m

10) A concrete beam has 350 mm width and 700 mm effective depth. It is subjected
to a superimposed bending moment of 300 kN-m at service condition. Material
used are M15 and Fe415 with Fsc = 353.7 MPa. The amount of tensile and
compressive steel in, mm2 will be, use effective cover to compression and
tension steel as 50 mm
a) 2164 and Zero b) 2164 and 212
c) 2164 and 412 d) 1750 and 420

11) Factored load carrying capacity of a column of 300 mm × 600 mm size with
minimum percentage of steel is __________ (M20 and Fe415)
a) 1840 kN b) 180 kN c) 1829 kN d) None

12) A T-beam roof section has thickness of slab 100 mm; width of rib 300 mm;
depth of beam 500 mm; C/C distance of beams 3 m; effective span of beams
6 m; distance b/w points of contra flexure 3.6 m; The effective flange width is
a) 3000 mm b) 1900 mm c) 1600 mm d) 1500 mm

13) A reinforced concrete column contains longitudinal steel equal to 1 percent of
cross sectional area of the column. Assume modular ratio as 10. The loads
carried (using elastic theory) by the longitudinal steel and the net area of concrete,
are Ps and Pc respectively. The ratio Ps/Pc expressed as a percentage is
a) 0.1 b) 1 c) 1.1 d) 10

______________



Set S

�������	� -3- SLR-EP – 41

Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Tuesday, 29-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Use of Original IS 456 and non-programmable calculator

is allowed while solving design problems.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A singly reinforced concrete beam has width of 300 mm and a overall depth of
600 mm. With a clear cover of 40 mm is reinforced with 4 bars of 20 mm dia.
Find the flexural strength and hence,

 i) the safe UDL       ii) the safe central point load

On the simply supported on the beam of span 6 m. Use M20 concrete and Fe500
steel. Assume density of concrete as 25  kN/m3.  13

III. Design edge beam as shown in Fig. No. 1 14

Clear span of beams 7 m. Assume width of support 300 mm

Live load = 4 kN/m

Use M20 and Fe415 steel.
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IV. A simply supported slab supported on all four edges of a room having 6 m × 5 m

clear dimensions. Design the slab if corners are held down. Use M20 and Fe415

steel.  13

V. Design a rectangular beam of section 230 mm × 600 mm of effective span 6 m.

The effective cover provided is 50 mm. The beam is carrying a Imposed load of

55 kN/m. Design the beam. Use M25 and Fe415 steel. 13

SECTION – II

VI. Determine the reinforcement required for a beam size 300 mm × 600 mm

subjected to a bending moment 98 kNm, shear force 70 kN and torsional

moment of 38 kNm. Use M25 concrete and Fe415 steel.  13

VII. Design a circular column with helical reinforcement of diameter 400 mm

subjected to a load of 1150 kN. The column is 3.25 m long and is effectively

held in position at the both ends but not restrained against rotation. Use M20

concrete and Fe415 steel.  13

VIII. Design a rectangular beam, continuous over four column supports of effective

spans 5.5 m each. The beam is subjected to an dead load of 10 kN/m and live

load of 12 kN/m. Use M20 concrete and Fe500 steel. 14

IX. a) A column has size 300 mm × 400 mm has effective length of 3.2 m and is

subjected to a factored axial load 1050 kN and a factored uniaxial moment

of 142 kN-m about the major axis. Design the column using M25 concrete

and Fe500 steel. By providing the steel on two sides only. Refer Fig. No. 2.

Assume the distance between extreme fibre and centre of reinforcement

as 40 mm. 5

b) Design a square column, 4 m long restrained in position and direction at both

ends to carry an axial load of 1550 kN. Use M25 concrete and Fe500 steel.    8
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Seat
No. Set P

B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) MCQ  1 to 10 carries one mark each and MCQ 11 to 15
carry two marks each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) The zone factors indicate reasonably estimated values of ___________ in
the respective zone.
a) Peak intensity of earthquake b) Peak ground velocity
c) Peak ground acceleration d) Peak ground displacement

2) Choose the correct option from following statements :
a) Earthquake causes landslide b) Landslide causes earthquake
c) a) and b) are wrong d) a) and b) both are correct

3) Which of the following is not seismic wave of an earthquake ?
a) P-wave b) S-wave c) L-wave d) Q-wave

4) What is the degree of freedom of three storeyed building ?
a) 4 b) 3 c) 2 d) 1

5) In which of the following cases, the dynamic system has no oscillation but
returns to equilibrium at a slower rate ?
a) Critically damped case b) Over-damped case
c) Under-damped case d) Undamped case

6) The damping in a dynamic system is represented as equivalent to
a) Coulomb damping b) Viscous damping
c) Friction damping d) Negative damping

P.T.O.
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7) The response steadily decreases when the frequency ratio is
a) < 1 b) > 1 c) = 1 d) = 2

8) The following is not a brittle failure of an RCC structure
a) Shear failure
b) Yielding of reinforcement in tension
c) Bond failure
d) Crushing of concrete in compression

9) Ductility in the structure
a) Increases the damping b) Increases the deformation
c) Decreases the seismic force d) All the above

10) Special confining reinforcement is provided in the form of
a) Longitudinal reinforcement b) Temperature reinforcement
c) Lateral reinforcement d) Shrinkage reinforcement

11) In the equivalent static procedure, the natural period of the building is
a) Computed by the free-vibration analysis
b) Estimated according to the formula in IS-1893
c) Assumed
d) As given in book

12) The structures having high natural period
a) Attract large seismic forces
b) Have large drift
c) Attract less seismic forces and have large drift
d) Attract large seismic forces and have small drift

13) The response reduction factor with the increase in redundancy
a) Decreases b) Increases
c) Remains unaffected d) Remains constant

14) The spectral acceleration coefficient (S/g) values __________ with increase
in damping in the structure.
a) Increases b) Decrease
c) Remain constant d) Assumed

15) The definition of the soft storey mainly refers to
a) Strength b) Stiffness c) Mass d) Damping

______________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.

2) Figures to right indicate full marks.

3) Use of only IS 1893 is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Distinguish between Body waves and surface waves. 4

b) What are plate tectonics and how are they related to continental drift and sea

floor spreading ? 10

3. a) Differentiate the static and dynamic analysis of structure. 4

b) Derive expression for the equivalent stiffness of multiple elastic forces in

series and parallel. Identify the system and find the period of vibration for

cantilever beam when mass ‘m’ is acting at the free end. The span of beam is

‘L’ and flexural rigidity EI. 9

4. From first principle derive the governing differential equation of damped SDOF

system subjected to external force which varying sinusoidal. Also obtain the

complete solution of the differential equation. 13

5. a) Explain the step by step procedure of construction of response spectrum.  5

b) What is combined spectrum ? What are its characteristics ?  8
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SECTION – II

6. A five-storey building has a plan as shown in the Fig. Dead load including self
weight of slab, finishes, partitions etc. can be assumed as 5 kN/m2 on each floor
and as 1.5 kN/m2 on the roof. LL is 1.5 kN/m2. The building belong to zone IV.
The frame is SMRF supported on medium soil. The storey height is 3.5 m.
Determine the lateral forces and shears at different storey levels in both
directions of building. 14

7. a) Explain the Design Base shear.  3

b) Write explanatory note on :  10

i) Response spectrum factor

ii) Provisions of torsion

iii) Storey drift

iv) Soft storey.

8. What do you understand by a response reduction factor ? How it is related to
ductivity. Explain in detail.  13

9. a) Write in brief about Categories of masonry buildings.  3

b) Define bands. At what levels in masonry building would you provide them ?
Give justification for each of them. 10

_____________________
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Seat
No. Set Q

B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) MCQ  1 to 10 carries one mark each and MCQ 11 to 15
carry two marks each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) The damping in a dynamic system is represented as equivalent to
a) Coulomb damping b) Viscous damping
c) Friction damping d) Negative damping

2) The response steadily decreases when the frequency ratio is
a) < 1 b) > 1 c) = 1 d) = 2

3) The following is not a brittle failure of an RCC structure
a) Shear failure
b) Yielding of reinforcement in tension
c) Bond failure
d) Crushing of concrete in compression

4) Ductility in the structure
a) Increases the damping b) Increases the deformation
c) Decreases the seismic force d) All the above

5) Special confining reinforcement is provided in the form of
a) Longitudinal reinforcement b) Temperature reinforcement
c) Lateral reinforcement d) Shrinkage reinforcement

6) The zone factors indicate reasonably estimated values of ___________ in
the respective zone.
a) Peak intensity of earthquake b) Peak ground velocity
c) Peak ground acceleration d) Peak ground displacement

P.T.O.
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7) Choose the correct option from following statements :
a) Earthquake causes landslide b) Landslide causes earthquake
c) a) and b) are wrong d) a) and b) both are correct

8) Which of the following is not seismic wave of an earthquake ?
a) P-wave b) S-wave c) L-wave d) Q-wave

9) What is the degree of freedom of three storeyed building ?
a) 4 b) 3 c) 2 d) 1

10) In which of the following cases, the dynamic system has no oscillation but
returns to equilibrium at a slower rate ?
a) Critically damped case b) Over-damped case
c) Under-damped case d) Undamped case

11) The structures having high natural period
a) Attract large seismic forces
b) Have large drift
c) Attract less seismic forces and have large drift
d) Attract large seismic forces and have small drift

12) The response reduction factor with the increase in redundancy
a) Decreases b) Increases
c) Remains unaffected d) Remains constant

13) The spectral acceleration coefficient (S/g) values __________ with increase
in damping in the structure.
a) Increases b) Decrease
c) Remain constant d) Assumed

14) The definition of the soft storey mainly refers to
a) Strength b) Stiffness c) Mass d) Damping

15) In the equivalent static procedure, the natural period of the building is
a) Computed by the free-vibration analysis
b) Estimated according to the formula in IS-1893
c) Assumed
d) As given in book

______________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.

2) Figures to right indicate full marks.

3) Use of only IS 1893 is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Distinguish between Body waves and surface waves. 4

b) What are plate tectonics and how are they related to continental drift and sea

floor spreading ? 10

3. a) Differentiate the static and dynamic analysis of structure. 4

b) Derive expression for the equivalent stiffness of multiple elastic forces in

series and parallel. Identify the system and find the period of vibration for

cantilever beam when mass ‘m’ is acting at the free end. The span of beam is

‘L’ and flexural rigidity EI. 9

4. From first principle derive the governing differential equation of damped SDOF

system subjected to external force which varying sinusoidal. Also obtain the

complete solution of the differential equation. 13

5. a) Explain the step by step procedure of construction of response spectrum.  5

b) What is combined spectrum ? What are its characteristics ?  8
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SECTION – II

6. A five-storey building has a plan as shown in the Fig. Dead load including self
weight of slab, finishes, partitions etc. can be assumed as 5 kN/m2 on each floor
and as 1.5 kN/m2 on the roof. LL is 1.5 kN/m2. The building belong to zone IV.
The frame is SMRF supported on medium soil. The storey height is 3.5 m.
Determine the lateral forces and shears at different storey levels in both
directions of building. 14

7. a) Explain the Design Base shear.  3

b) Write explanatory note on :  10

i) Response spectrum factor

ii) Provisions of torsion

iii) Storey drift

iv) Soft storey.

8. What do you understand by a response reduction factor ? How it is related to
ductivity. Explain in detail.  13

9. a) Write in brief about Categories of masonry buildings.  3

b) Define bands. At what levels in masonry building would you provide them ?
Give justification for each of them. 10

_____________________
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Seat
No. Set R

B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) MCQ  1 to 10 carries one mark each and MCQ 11 to 15
carry two marks each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) The following is not a brittle failure of an RCC structure
a) Shear failure
b) Yielding of reinforcement in tension
c) Bond failure
d) Crushing of concrete in compression

2) Ductility in the structure
a) Increases the damping b) Increases the deformation
c) Decreases the seismic force d) All the above

3) Special confining reinforcement is provided in the form of
a) Longitudinal reinforcement b) Temperature reinforcement
c) Lateral reinforcement d) Shrinkage reinforcement

4) The zone factors indicate reasonably estimated values of ___________ in
the respective zone.
a) Peak intensity of earthquake b) Peak ground velocity
c) Peak ground acceleration d) Peak ground displacement

5) Choose the correct option from following statements :
a) Earthquake causes landslide b) Landslide causes earthquake
c) a) and b) are wrong d) a) and b) both are correct

P.T.O.
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6) Which of the following is not seismic wave of an earthquake ?
a) P-wave b) S-wave c) L-wave d) Q-wave

7) What is the degree of freedom of three storeyed building ?
a) 4 b) 3 c) 2 d) 1

8) In which of the following cases, the dynamic system has no oscillation but
returns to equilibrium at a slower rate ?
a) Critically damped case b) Over-damped case
c) Under-damped case d) Undamped case

9) The damping in a dynamic system is represented as equivalent to
a) Coulomb damping b) Viscous damping
c) Friction damping d) Negative damping

10) The response steadily decreases when the frequency ratio is
a) < 1 b) > 1 c) = 1 d) = 2

11) The response reduction factor with the increase in redundancy
a) Decreases b) Increases
c) Remains unaffected d) Remains constant

12) The spectral acceleration coefficient (S/g) values __________ with increase
in damping in the structure.
a) Increases b) Decrease
c) Remain constant d) Assumed

13) The definition of the soft storey mainly refers to
a) Strength b) Stiffness c) Mass d) Damping

14) In the equivalent static procedure, the natural period of the building is
a) Computed by the free-vibration analysis
b) Estimated according to the formula in IS-1893
c) Assumed
d) As given in book

15) The structures having high natural period
a) Attract large seismic forces
b) Have large drift
c) Attract less seismic forces and have large drift
d) Attract large seismic forces and have small drift

______________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.

2) Figures to right indicate full marks.

3) Use of only IS 1893 is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Distinguish between Body waves and surface waves. 4

b) What are plate tectonics and how are they related to continental drift and sea

floor spreading ? 10

3. a) Differentiate the static and dynamic analysis of structure. 4

b) Derive expression for the equivalent stiffness of multiple elastic forces in

series and parallel. Identify the system and find the period of vibration for

cantilever beam when mass ‘m’ is acting at the free end. The span of beam is

‘L’ and flexural rigidity EI. 9

4. From first principle derive the governing differential equation of damped SDOF

system subjected to external force which varying sinusoidal. Also obtain the

complete solution of the differential equation. 13

5. a) Explain the step by step procedure of construction of response spectrum.  5

b) What is combined spectrum ? What are its characteristics ?  8
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SECTION – II

6. A five-storey building has a plan as shown in the Fig. Dead load including self
weight of slab, finishes, partitions etc. can be assumed as 5 kN/m2 on each floor
and as 1.5 kN/m2 on the roof. LL is 1.5 kN/m2. The building belong to zone IV.
The frame is SMRF supported on medium soil. The storey height is 3.5 m.
Determine the lateral forces and shears at different storey levels in both
directions of building. 14

7. a) Explain the Design Base shear.  3

b) Write explanatory note on :  10

i) Response spectrum factor

ii) Provisions of torsion

iii) Storey drift

iv) Soft storey.

8. What do you understand by a response reduction factor ? How it is related to
ductivity. Explain in detail.  13

9. a) Write in brief about Categories of masonry buildings.  3

b) Define bands. At what levels in masonry building would you provide them ?
Give justification for each of them. 10

_____________________
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Seat
No. Set S

B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) MCQ  1 to 10 carries one mark each and MCQ 11 to 15
carry two marks each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

1) Special confining reinforcement is provided in the form of
a) Longitudinal reinforcement b) Temperature reinforcement
c) Lateral reinforcement d) Shrinkage reinforcement

2) The zone factors indicate reasonably estimated values of ___________ in
the respective zone.
a) Peak intensity of earthquake b) Peak ground velocity
c) Peak ground acceleration d) Peak ground displacement

3) Choose the correct option from following statements :
a) Earthquake causes landslide b) Landslide causes earthquake
c) a) and b) are wrong d) a) and b) both are correct

4) Which of the following is not seismic wave of an earthquake ?
a) P-wave b) S-wave c) L-wave d) Q-wave

5) What is the degree of freedom of three storeyed building ?
a) 4 b) 3 c) 2 d) 1

6) In which of the following cases, the dynamic system has no oscillation but
returns to equilibrium at a slower rate ?
a) Critically damped case b) Over-damped case
c) Under-damped case d) Undamped case

P.T.O.
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7) The damping in a dynamic system is represented as equivalent to
a) Coulomb damping b) Viscous damping
c) Friction damping d) Negative damping

8) The response steadily decreases when the frequency ratio is
a) < 1 b) > 1 c) = 1 d) = 2

9) The following is not a brittle failure of an RCC structure
a) Shear failure
b) Yielding of reinforcement in tension
c) Bond failure
d) Crushing of concrete in compression

10) Ductility in the structure
a) Increases the damping b) Increases the deformation
c) Decreases the seismic force d) All the above

11) The spectral acceleration coefficient (S/g) values __________ with increase
in damping in the structure.
a) Increases b) Decrease
c) Remain constant d) Assumed

12) The definition of the soft storey mainly refers to
a) Strength b) Stiffness c) Mass d) Damping

13) In the equivalent static procedure, the natural period of the building is
a) Computed by the free-vibration analysis
b) Estimated according to the formula in IS-1893
c) Assumed
d) As given in book

14) The structures having high natural period
a) Attract large seismic forces
b) Have large drift
c) Attract less seismic forces and have large drift
d) Attract large seismic forces and have small drift

15) The response reduction factor with the increase in redundancy
a) Decreases b) Increases
c) Remains unaffected d) Remains constant

______________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2016
EARTHQUAKE ENGG.

Day and Date : Saturday, 3-12-2016  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.

2) Figures to right indicate full marks.

3) Use of only IS 1893 is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Distinguish between Body waves and surface waves. 4

b) What are plate tectonics and how are they related to continental drift and sea

floor spreading ? 10

3. a) Differentiate the static and dynamic analysis of structure. 4

b) Derive expression for the equivalent stiffness of multiple elastic forces in

series and parallel. Identify the system and find the period of vibration for

cantilever beam when mass ‘m’ is acting at the free end. The span of beam is

‘L’ and flexural rigidity EI. 9

4. From first principle derive the governing differential equation of damped SDOF

system subjected to external force which varying sinusoidal. Also obtain the

complete solution of the differential equation. 13

5. a) Explain the step by step procedure of construction of response spectrum.  5

b) What is combined spectrum ? What are its characteristics ?  8
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SECTION – II

6. A five-storey building has a plan as shown in the Fig. Dead load including self
weight of slab, finishes, partitions etc. can be assumed as 5 kN/m2 on each floor
and as 1.5 kN/m2 on the roof. LL is 1.5 kN/m2. The building belong to zone IV.
The frame is SMRF supported on medium soil. The storey height is 3.5 m.
Determine the lateral forces and shears at different storey levels in both
directions of building. 14

7. a) Explain the Design Base shear.  3

b) Write explanatory note on :  10

i) Response spectrum factor

ii) Provisions of torsion

iii) Storey drift

iv) Soft storey.

8. What do you understand by a response reduction factor ? How it is related to
ductivity. Explain in detail.  13

9. a) Write in brief about Categories of masonry buildings.  3

b) Define bands. At what levels in masonry building would you provide them ?
Give justification for each of them. 10

_____________________
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Tuesday, 22-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Figures on right indicate full marks.
5) Assume suitable data wherever required and mention it.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. A) Fill in the gaps with correct words : 10

1) For High Rise construction site _________ is used as equipment for
mobilization and fixing of members.

2) _________ is used for compaction of soil for construction of roads.

3) _________ are used for transportation of materials like cement, steel,
tiles etc. to the  site.

4) For Road construction, the purpose of drum dryer is to heat and dry the
aggregates of the _________ mix.

5) A Latis boom crane predominantly handles _________ loads.

6) _________ Cranes are capable of travelling on public roads.

7) __________ means compaction of finer granular formation.

8) __________ means removal of material in thin layers.

9) The functioning of Pneumatic tired rollers is based on ________ action.

10) ________ are hauling equipment for horizontal movement of materials.

P.T.O.
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B) Match ‘A’ group items with ‘B’ group items : 10

‘A’            ‘B’

1) Objective of town planning Concept of garden city

2) Parks and Gardens Beauty-convenience-environment
and health

3) Lewis Mumford Recreational spaces

4) Nonprofit making use of land Six stages in town growth

5) Ebenezer Howard Roads-parks-grounds

6) It is a science and art too Town planning

7) Lead to lack to social life Ribbon development

8) Horizontal growth Town growth according to
direction

9) Magarpatta city, Pune Town planning scheme

10) The form of planning Regional planning

______________
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Tuesday, 22-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures on right indicate full marks.
3) Assume suitable data wherever required and mention it.

SECTION – I
(Construction Practices)

2. Attempt any five questions: (5×8=40)
a) Discuss the important stages in the lifecycle of construction projects.
b) Explain the selection criteria’s of construction equipment’s.
c) Explain the factors affecting economic life of equipment’s.
d) Explain the main features of prefabricated construction and types of precast

system.
e) What is dragline ? State its limitations.
f) Explain safety measures in construction and prevention of accidents.
g) Discuss the significance of Disaster management in construction industry.

SECTION – II
(Town Planning)

3. Attempt any five questions: (5×8=40)
a) Discuss the evolution of planning and enlist the objects of town planning.

b) Why town planning is necessary ?

c) Explain the advantages of zoning and state the necessity of planning laws
and legislation.

d) Enlist the factors contributing to road aesthetics.

e) What is ribbon development ? What are its disadvantages ?

f) Discuss the important provisions of MRTP Act 1966 with proper description.

g) Explain the role of town planning in view of smart city development of Solapur
city.

__________________
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CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Tuesday, 22-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Figures on right indicate full marks.
5) Assume suitable data wherever required and mention it.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. A) Match ‘A’ group items with ‘B’ group items : 10

‘A’            ‘B’

1) Objective of town planning Concept of garden city

2) Parks and Gardens Beauty-convenience-environment
and health

3) Lewis Mumford Recreational spaces

4) Nonprofit making use of land Six stages in town growth

5) Ebenezer Howard Roads-parks-grounds

6) It is a science and art too Town planning

7) Lead to lack to social life Ribbon development

8) Horizontal growth Town growth according to
direction

9) Magarpatta city, Pune Town planning scheme

10) The form of planning Regional planning

P.T.O.
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B) Fill in the gaps with correct words : 10

1) For High Rise construction site _________ is used as equipment for
mobilization and fixing of members.

2) _________ is used for compaction of soil for construction of roads.

3) _________ are used for transportation of materials like cement, steel,
tiles etc. to the  site.

4) For Road construction, the purpose of drum dryer is to heat and dry the
aggregates of the _________ mix.

5) A Latis boom crane predominantly handles _________ loads.

6) _________ Cranes are capable of travelling on public roads.

7) __________ means compaction of finer granular formation.

8) __________ means removal of material in thin layers.

9) The functioning of Pneumatic tired rollers is based on ________ action.

10) ________ are hauling equipment for horizontal movement of materials.

______________
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 B.E. (Civil) (Part – II) (Old) Examination, 2016
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Tuesday, 22-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Figures on right indicate full marks.
3) Assume suitable data wherever required and mention it.

SECTION – I
(Construction Practices)

2. Attempt any five questions: (5×8=40)
a) Discuss the important stages in the lifecycle of construction projects.
b) Explain the selection criteria’s of construction equipment’s.
c) Explain the factors affecting economic life of equipment’s.
d) Explain the main features of prefabricated construction and types of precast

system.
e) What is dragline ? State its limitations.
f) Explain safety measures in construction and prevention of accidents.
g) Discuss the significance of Disaster management in construction industry.

SECTION – II
(Town Planning)

3. Attempt any five questions: (5×8=40)
a) Discuss the evolution of planning and enlist the objects of town planning.

b) Why town planning is necessary ?

c) Explain the advantages of zoning and state the necessity of planning laws
and legislation.

d) Enlist the factors contributing to road aesthetics.

e) What is ribbon development ? What are its disadvantages ?

f) Discuss the important provisions of MRTP Act 1966 with proper description.

g) Explain the role of town planning in view of smart city development of Solapur
city.
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Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.
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Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Figures on right indicate full marks.
5) Assume suitable data wherever required and mention it.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. A) Fill in the gaps with correct words : 10

1) For Road construction, the purpose of drum dryer is to heat and dry the
aggregates of the _________ mix.

2) A Latis boom crane predominantly handles _________ loads.

3) _________ Cranes are capable of travelling on public roads.

4) For High Rise construction site _________ is used as equipment for
mobilization and fixing of members.

5) _________ is used for compaction of soil for construction of roads.

6) _________ are used for transportation of materials like cement, steel,
tiles etc. to the  site.

7) __________ means compaction of finer granular formation.

8) __________ means removal of material in thin layers.

9) The functioning of Pneumatic tired rollers is based on ________ action.

10) ________ are hauling equipment for horizontal movement of materials.
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B) Match ‘A’ group items with ‘B’ group items : 10

‘A’            ‘B’

1) Nonprofit making use of land Six stages in town growth

2) Ebenezer Howard Roads-parks-grounds

3) It is a science and art too Town planning

4) Objective of town planning Concept of garden city

5) Parks and Gardens Beauty-convenience-environment
and health

6) Lewis Mumford Recreational spaces

7) Lead to lack to social life Ribbon development

8) Horizontal growth Town growth according to
direction

9) Magarpatta city, Pune Town planning scheme

10) The form of planning Regional planning

______________
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Instructions : 1) All questions are compulsory.
2) Figures on right indicate full marks.
3) Assume suitable data wherever required and mention it.
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(Construction Practices)

2. Attempt any five questions: (5×8=40)
a) Discuss the important stages in the lifecycle of construction projects.
b) Explain the selection criteria’s of construction equipment’s.
c) Explain the factors affecting economic life of equipment’s.
d) Explain the main features of prefabricated construction and types of precast

system.
e) What is dragline ? State its limitations.
f) Explain safety measures in construction and prevention of accidents.
g) Discuss the significance of Disaster management in construction industry.

SECTION – II
(Town Planning)

3. Attempt any five questions: (5×8=40)
a) Discuss the evolution of planning and enlist the objects of town planning.

b) Why town planning is necessary ?

c) Explain the advantages of zoning and state the necessity of planning laws
and legislation.

d) Enlist the factors contributing to road aesthetics.

e) What is ribbon development ? What are its disadvantages ?

f) Discuss the important provisions of MRTP Act 1966 with proper description.

g) Explain the role of town planning in view of smart city development of Solapur
city.
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 B.E. (Civil) (Part – II) (Old) Examination, 2016
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Tuesday, 22-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) All questions are compulsory.
4) Figures on right indicate full marks.
5) Assume suitable data wherever required and mention it.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. A) Fill in the gaps with correct words : 10

1) __________ means compaction of finer granular formation.

2) __________ means removal of material in thin layers.

3) The functioning of Pneumatic tired rollers is based on ________ action.

4) ________ are hauling equipment for horizontal movement of materials.

5) For Road construction, the purpose of drum dryer is to heat and dry the
aggregates of the _________ mix.

6) A Latis boom crane predominantly handles _________ loads.

7) _________ Cranes are capable of travelling on public roads.

8) For High Rise construction site _________ is used as equipment for
mobilization and fixing of members.

9) _________ is used for compaction of soil for construction of roads.

10) _________ are used for transportation of materials like cement, steel,
tiles etc. to the  site.

P.T.O.
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B) Match ‘A’ group items with ‘B’ group items : 10

‘A’            ‘B’

1) Lead to lack to social life Ribbon development

2) Horizontal growth Town growth according to
direction

3) Magarpatta city, Pune Town planning scheme

4) The form of planning Regional planning

5) Nonprofit making use of land Six stages in town growth

6) Ebenezer Howard Roads-parks-grounds

7) It is a science and art too Town planning

8) Objective of town planning Concept of garden city

9) Parks and Gardens Beauty-convenience-environment
and health

10) Lewis Mumford Recreational spaces

______________
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Instructions : 1) All questions are compulsory.
2) Figures on right indicate full marks.
3) Assume suitable data wherever required and mention it.
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f) Explain safety measures in construction and prevention of accidents.
g) Discuss the significance of Disaster management in construction industry.

SECTION – II
(Town Planning)

3. Attempt any five questions: (5×8=40)
a) Discuss the evolution of planning and enlist the objects of town planning.

b) Why town planning is necessary ?

c) Explain the advantages of zoning and state the necessity of planning laws
and legislation.

d) Enlist the factors contributing to road aesthetics.

e) What is ribbon development ? What are its disadvantages ?

f) Discuss the important provisions of MRTP Act 1966 with proper description.

g) Explain the role of town planning in view of smart city development of Solapur
city.

__________________
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2) Write the correct option for each question.
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : 20

1) Cantilever retaining walls can safely be used for a height not more than ______ 1
a) 3 m b) 5 m c) 4 m d) 6 m

2) The number of treads in a flight is equal to __________ 1
a) Risers in the flight b) Risers minus one
c) Risers plus one d) None of these

3) High strength of concrete is necessary for prestressed concrete work because
__________ 1
a) Large prestressing force is applied b) High bond stress is required
c) Bursting stress is more d) All of the above

4) The concept used for analysis of prestressed concrete section is __________ 1
a) Stress concept b) Load balancing concept
c) Strength concept d) All of the above

5) For footing the minimum cover for the reinforcement shall be ___________ 1
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

6) For stairs spanning horizontally, the minimum waist provided is ________ 1
a) 4 cm b) 8 cm c) 6 cm d) 12 cm

7) A per IS : 1343, total shrinkage for a pretensioned beam, is __________ 1
a) 3.0 × 10–2 b) 3.0 × 10–5 c) 3.0 × 10–3 d) 3.5 × 10–5

8) In a cantilever retaining wall without a heel slab ____________ 1
a) Thickness of the stem is kept same throughout
b) Base slab is made 10 cm thicker than the stem
c) Width of the base slab is kept 0.7 time the total height of the wall
d) All of the above

P.T.O.
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9) In water tank, for Fe415 the permissible tensile stress in the reinforcement near the
water face is _________ 1
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

10) A square pad type footing 3.5 m in size is designed to support a square column of
400 mm size. The effective depth of the footing is 560 mm. The safe bearing
pressure below the footing is 122.4 kPa based on ultimate loads, the design bending
moment in kN-m is ____________ 2
a) 515 b) 664 c) 425 d) 298

11) The prestressed concrete beam is suitable for ___________ 1
a) Large spans b) Both large spans and short spans
c) Short spans d) None of these

12) A concrete beam of rectangular cross section of 200 mm × 400 mm is prestressed
with a force of 400 kN at an eccentricity of 100 mm. The maximum compressive
stress in the concrete is __________ 2
a) 12.5 MPa b) 7.5 MPa c) 5.0 MPa d) 2.5 MPa

13) In a prestressed member it is advisable to use 1
a) Low strength concrete only
b) Low strength concrete but high tensile steel
c) High strength concrete but low tensile steel
d) High strength concrete and high tensile steel

14) If W is weight of a retaining wall and P is the horizontal earth pressure, the factor of
safety against sliding, is 1
a) 1 b) 1.5 c) 1.25 d) 2

15) The system in which high tensile alloy steel bars (silica manganese steel) are
used as prestressing tendons, is known as 1
a) Freyssinet system b) Magnel-Blaton system
c) C.C.L. standard system d) Lee-McCall system

16) If the loading on a prestressed rectangular beam, is uniformly distributed, the
tendon to be provided should be 1
a) Straight below centroidal axis b) Parabolic with convexity downward
c) Parabolic with convexity upward d) Straight above centroidal axis

17) In a load balanced prestresses concrete beam under self-load the cross section is
subjected to 1
a) Axial stress b) Axial and shear stress
c) Bending stress d) Axial and bending stress

18) The stability of retaining wall is checked for which of the following condition ? 1
a) Overturning about toe b) Overturning about heal
c) Both a) and b) d) None of these

______________



Set P

�������	� -3- SLR-EP – 50

Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Monday, 21-11-2016 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.

2) Use of IS 456, IS 1343 and IS 3370 Part – IV and non

programmable calculator are allowed.

3) Draw neat sketch’s where required and assume suitable data

if required and state it clearly.

SECTION – I

II. Design the dog-legged type staircase for a residential building using following data :

Floor to floor height = 3.5 m,

No. of flight per floor = 2,

Size of steps = 150 mm riser and 250 mm trade, live load is 3.2 kN/m2 and assume

width of stair is 1.2 m. Use M20 concrete and Fe415 steel. Landing is supported by

beams of width 300 mm at the end of landing. 13

III. Design the stem slab of a counter fort retaining wall, if the height of wall above the
ground level is 5.5 m. SBC of soil is 200 kN/m2, angle of internal friction is 30° and unit

weight of back fill soil 18 kN/m2. Keep spacing of counter fort as 3 m. Coefficient of

friction between soil and concrete is 0.5. Use M20 concrete and Fe415 steel. 14

IV. A rectangular column 600 mm × 400 mm carries an axial load of 850 kN. Design a

rectangular footing to support the column. The SBC of soil is 200 kN/m2. Use M20
concrete and Fe500 steel. 13

 V. An open square tank 5 m × 5 m × 3 m deep rests on firm ground, is free at top and

bottom as well as vertical edges are fixed. Design the water tank. Use M25 concrete

and Fe415 steel. Assume free board of 300 mm. Solve by IS code method. 13
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SECTION – II

VI. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and is
subjected to a uniformly distributed load of 18 kN/m including the self wt. of the beam.
The prestressing tendons are located at an eccentricity of 125 mm form bottom of the
section at mid span and zero at the supports. Determine the extreme stresses in
concrete at the mid span section. Solve by following methods : stress concept method,
strain concept method, load balancing concept. Take prestressing force 1200 kN. 13

VII. A PSC beam 250 mm × 600 mm is subjected to an effective prestressing force of
1400 kN along the longitudinal centroidal axis. Design the end block by Guyon’s
method. 13

VIII. A pretensioned concrete beam of 230 mm × 450 mm is provided with 10 m span. The
beam is prestressed by steel wires of area 450 mm2 provided at a uniform eccentricity of
65 mm with an initial prestress of 1050 N/mm2. Determine the percentage loss of stress
in the wires of the beam is post tensioned. Es = 2.1 × 105 N/mm2, Ec = 3.5 × 105 N/mm2,
Ultimate creep strain = 45 × 10–6 mm/mm per N/mm2, Shrinkage of concrete = 300 × 10–6

Relaxation loss percentage = 5%. 13

IX. Design PSC I section beam for the following date :

i) Span = 18 m,

ii) Superimposed load = 30 kN/m,

iii) Cube strength of concrete at 28 days is 35 kN/m2,

iv) Safe stress in concrete at transfer = 0.5 fck,

v) Allowable tensile stress in concrete is 0.129 √(fck),

vi) Safe stress in steel is 40% of ultimate stress,

vii) Total loss of stress 18%,

viii) Ultimate stress in steel 1250 MPa,

ix) Safe stress in concrete at service = 0.4 fck. 14

_____________________
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : 20

1) In a cantilever retaining wall without a heel slab ____________ 1
a) Thickness of the stem is kept same throughout
b) Base slab is made 10 cm thicker than the stem
c) Width of the base slab is kept 0.7 time the total height of the wall
d) All of the above

2) In water tank, for Fe415 the permissible tensile stress in the reinforcement near the
water face is _________ 1
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

3) A square pad type footing 3.5 m in size is designed to support a square column of
400 mm size. The effective depth of the footing is 560 mm. The safe bearing
pressure below the footing is 122.4 kPa based on ultimate loads, the design bending
moment in kN-m is ____________ 2
a) 515 b) 664 c) 425 d) 298

4) The prestressed concrete beam is suitable for ___________ 1
a) Large spans b) Both large spans and short spans
c) Short spans d) None of these

5) A concrete beam of rectangular cross section of 200 mm × 400 mm is prestressed
with a force of 400 kN at an eccentricity of 100 mm. The maximum compressive
stress in the concrete is __________ 2
a) 12.5 MPa b) 7.5 MPa c) 5.0 MPa d) 2.5 MPa

P.T.O.
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6) In a prestressed member it is advisable to use 1
a) Low strength concrete only
b) Low strength concrete but high tensile steel
c) High strength concrete but low tensile steel
d) High strength concrete and high tensile steel

7) If W is weight of a retaining wall and P is the horizontal earth pressure, the factor of
safety against sliding, is 1
a) 1 b) 1.5 c) 1.25 d) 2

8) The system in which high tensile alloy steel bars (silica manganese steel) are
used as prestressing tendons, is known as 1
a) Freyssinet system b) Magnel-Blaton system
c) C.C.L. standard system d) Lee-McCall system

9) If the loading on a prestressed rectangular beam, is uniformly distributed, the
tendon to be provided should be 1
a) Straight below centroidal axis b) Parabolic with convexity downward
c) Parabolic with convexity upward d) Straight above centroidal axis

10) In a load balanced prestresses concrete beam under self-load the cross section is
subjected to 1
a) Axial stress b) Axial and shear stress
c) Bending stress d) Axial and bending stress

11) The stability of retaining wall is checked for which of the following condition ? 1
a) Overturning about toe b) Overturning about heal
c) Both a) and b) d) None of these

12) Cantilever retaining walls can safely be used for a height not more than ______ 1
a) 3 m b) 5 m c) 4 m d) 6 m

13) The number of treads in a flight is equal to __________ 1
a) Risers in the flight b) Risers minus one
c) Risers plus one d) None of these

14) High strength of concrete is necessary for prestressed concrete work because
__________ 1
a) Large prestressing force is applied b) High bond stress is required
c) Bursting stress is more d) All of the above

15) The concept used for analysis of prestressed concrete section is __________ 1
a) Stress concept b) Load balancing concept
c) Strength concept d) All of the above

16) For footing the minimum cover for the reinforcement shall be ___________ 1
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

17) For stairs spanning horizontally, the minimum waist provided is ________ 1
a) 4 cm b) 8 cm c) 6 cm d) 12 cm

18) A per IS : 1343, total shrinkage for a pretensioned beam, is __________ 1
a) 3.0 × 10–2 b) 3.0 × 10–5 c) 3.0 × 10–3 d) 3.5 × 10–5

______________
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Instructions : 1) Solve any three questions from each Section.

2) Use of IS 456, IS 1343 and IS 3370 Part – IV and non

programmable calculator are allowed.

3) Draw neat sketch’s where required and assume suitable data

if required and state it clearly.

SECTION – I

II. Design the dog-legged type staircase for a residential building using following data :

Floor to floor height = 3.5 m,

No. of flight per floor = 2,

Size of steps = 150 mm riser and 250 mm trade, live load is 3.2 kN/m2 and assume

width of stair is 1.2 m. Use M20 concrete and Fe415 steel. Landing is supported by

beams of width 300 mm at the end of landing. 13

III. Design the stem slab of a counter fort retaining wall, if the height of wall above the
ground level is 5.5 m. SBC of soil is 200 kN/m2, angle of internal friction is 30° and unit

weight of back fill soil 18 kN/m2. Keep spacing of counter fort as 3 m. Coefficient of

friction between soil and concrete is 0.5. Use M20 concrete and Fe415 steel. 14

IV. A rectangular column 600 mm × 400 mm carries an axial load of 850 kN. Design a

rectangular footing to support the column. The SBC of soil is 200 kN/m2. Use M20
concrete and Fe500 steel. 13

 V. An open square tank 5 m × 5 m × 3 m deep rests on firm ground, is free at top and

bottom as well as vertical edges are fixed. Design the water tank. Use M25 concrete

and Fe415 steel. Assume free board of 300 mm. Solve by IS code method. 13
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SECTION – II

VI. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and is
subjected to a uniformly distributed load of 18 kN/m including the self wt. of the beam.
The prestressing tendons are located at an eccentricity of 125 mm form bottom of the
section at mid span and zero at the supports. Determine the extreme stresses in
concrete at the mid span section. Solve by following methods : stress concept method,
strain concept method, load balancing concept. Take prestressing force 1200 kN. 13

VII. A PSC beam 250 mm × 600 mm is subjected to an effective prestressing force of
1400 kN along the longitudinal centroidal axis. Design the end block by Guyon’s
method. 13

VIII. A pretensioned concrete beam of 230 mm × 450 mm is provided with 10 m span. The
beam is prestressed by steel wires of area 450 mm2 provided at a uniform eccentricity of
65 mm with an initial prestress of 1050 N/mm2. Determine the percentage loss of stress
in the wires of the beam is post tensioned. Es = 2.1 × 105 N/mm2, Ec = 3.5 × 105 N/mm2,
Ultimate creep strain = 45 × 10–6 mm/mm per N/mm2, Shrinkage of concrete = 300 × 10–6

Relaxation loss percentage = 5%. 13

IX. Design PSC I section beam for the following date :

i) Span = 18 m,

ii) Superimposed load = 30 kN/m,

iii) Cube strength of concrete at 28 days is 35 kN/m2,

iv) Safe stress in concrete at transfer = 0.5 fck,

v) Allowable tensile stress in concrete is 0.129 √(fck),

vi) Safe stress in steel is 40% of ultimate stress,

vii) Total loss of stress 18%,

viii) Ultimate stress in steel 1250 MPa,

ix) Safe stress in concrete at service = 0.4 fck. 14

_____________________
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MCQ/Objective Type Questions
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I. Choose the correct answer : 20
1) A concrete beam of rectangular cross section of 200 mm × 400 mm is prestressed

with a force of 400 kN at an eccentricity of 100 mm. The maximum compressive
stress in the concrete is __________ 2
a) 12.5 MPa b) 7.5 MPa c) 5.0 MPa d) 2.5 MPa

2) In a prestressed member it is advisable to use 1
a) Low strength concrete only
b) Low strength concrete but high tensile steel
c) High strength concrete but low tensile steel
d) High strength concrete and high tensile steel

3) If W is weight of a retaining wall and P is the horizontal earth pressure, the factor of
safety against sliding, is 1
a) 1 b) 1.5 c) 1.25 d) 2

4) The system in which high tensile alloy steel bars (silica manganese steel) are
used as prestressing tendons, is known as 1
a) Freyssinet system b) Magnel-Blaton system
c) C.C.L. standard system d) Lee-McCall system

5) If the loading on a prestressed rectangular beam, is uniformly distributed, the
tendon to be provided should be 1
a) Straight below centroidal axis b) Parabolic with convexity downward
c) Parabolic with convexity upward d) Straight above centroidal axis

6) In a load balanced prestresses concrete beam under self-load the cross section is
subjected to 1
a) Axial stress b) Axial and shear stress
c) Bending stress d) Axial and bending stress

P.T.O.
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7) The stability of retaining wall is checked for which of the following condition ? 1
a) Overturning about toe b) Overturning about heal
c) Both a) and b) d) None of these

8) Cantilever retaining walls can safely be used for a height not more than ______ 1
a) 3 m b) 5 m c) 4 m d) 6 m

9) The number of treads in a flight is equal to __________ 1
a) Risers in the flight b) Risers minus one
c) Risers plus one d) None of these

10) High strength of concrete is necessary for prestressed concrete work because
__________ 1
a) Large prestressing force is applied b) High bond stress is required
c) Bursting stress is more d) All of the above

11) The concept used for analysis of prestressed concrete section is __________ 1
a) Stress concept b) Load balancing concept
c) Strength concept d) All of the above

12) For footing the minimum cover for the reinforcement shall be ___________ 1
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

13) For stairs spanning horizontally, the minimum waist provided is ________ 1
a) 4 cm b) 8 cm c) 6 cm d) 12 cm

14) A per IS : 1343, total shrinkage for a pretensioned beam, is __________ 1
a) 3.0 × 10–2 b) 3.0 × 10–5 c) 3.0 × 10–3 d) 3.5 × 10–5

15) In a cantilever retaining wall without a heel slab ____________ 1
a) Thickness of the stem is kept same throughout
b) Base slab is made 10 cm thicker than the stem
c) Width of the base slab is kept 0.7 time the total height of the wall
d) All of the above

16) In water tank, for Fe415 the permissible tensile stress in the reinforcement near the
water face is _________ 1
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

17) A square pad type footing 3.5 m in size is designed to support a square column of
400 mm size. The effective depth of the footing is 560 mm. The safe bearing
pressure below the footing is 122.4 kPa based on ultimate loads, the design bending
moment in kN-m is ____________ 2
a) 515 b) 664 c) 425 d) 298

18) The prestressed concrete beam is suitable for ___________ 1
a) Large spans b) Both large spans and short spans
c) Short spans d) None of these

______________
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Instructions : 1) Solve any three questions from each Section.

2) Use of IS 456, IS 1343 and IS 3370 Part – IV and non

programmable calculator are allowed.

3) Draw neat sketch’s where required and assume suitable data

if required and state it clearly.

SECTION – I

II. Design the dog-legged type staircase for a residential building using following data :

Floor to floor height = 3.5 m,

No. of flight per floor = 2,

Size of steps = 150 mm riser and 250 mm trade, live load is 3.2 kN/m2 and assume

width of stair is 1.2 m. Use M20 concrete and Fe415 steel. Landing is supported by

beams of width 300 mm at the end of landing. 13

III. Design the stem slab of a counter fort retaining wall, if the height of wall above the
ground level is 5.5 m. SBC of soil is 200 kN/m2, angle of internal friction is 30° and unit

weight of back fill soil 18 kN/m2. Keep spacing of counter fort as 3 m. Coefficient of

friction between soil and concrete is 0.5. Use M20 concrete and Fe415 steel. 14

IV. A rectangular column 600 mm × 400 mm carries an axial load of 850 kN. Design a

rectangular footing to support the column. The SBC of soil is 200 kN/m2. Use M20
concrete and Fe500 steel. 13

 V. An open square tank 5 m × 5 m × 3 m deep rests on firm ground, is free at top and

bottom as well as vertical edges are fixed. Design the water tank. Use M25 concrete

and Fe415 steel. Assume free board of 300 mm. Solve by IS code method. 13
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SECTION – II

VI. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and is
subjected to a uniformly distributed load of 18 kN/m including the self wt. of the beam.
The prestressing tendons are located at an eccentricity of 125 mm form bottom of the
section at mid span and zero at the supports. Determine the extreme stresses in
concrete at the mid span section. Solve by following methods : stress concept method,
strain concept method, load balancing concept. Take prestressing force 1200 kN. 13

VII. A PSC beam 250 mm × 600 mm is subjected to an effective prestressing force of
1400 kN along the longitudinal centroidal axis. Design the end block by Guyon’s
method. 13

VIII. A pretensioned concrete beam of 230 mm × 450 mm is provided with 10 m span. The
beam is prestressed by steel wires of area 450 mm2 provided at a uniform eccentricity of
65 mm with an initial prestress of 1050 N/mm2. Determine the percentage loss of stress
in the wires of the beam is post tensioned. Es = 2.1 × 105 N/mm2, Ec = 3.5 × 105 N/mm2,
Ultimate creep strain = 45 × 10–6 mm/mm per N/mm2, Shrinkage of concrete = 300 × 10–6

Relaxation loss percentage = 5%. 13

IX. Design PSC I section beam for the following date :

i) Span = 18 m,

ii) Superimposed load = 30 kN/m,

iii) Cube strength of concrete at 28 days is 35 kN/m2,

iv) Safe stress in concrete at transfer = 0.5 fck,

v) Allowable tensile stress in concrete is 0.129 √(fck),

vi) Safe stress in steel is 40% of ultimate stress,

vii) Total loss of stress 18%,

viii) Ultimate stress in steel 1250 MPa,

ix) Safe stress in concrete at service = 0.4 fck. 14

_____________________
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : 20

1) If the loading on a prestressed rectangular beam, is uniformly distributed, the
tendon to be provided should be 1
a) Straight below centroidal axis b) Parabolic with convexity downward
c) Parabolic with convexity upward d) Straight above centroidal axis

2) In a load balanced prestresses concrete beam under self-load the cross section is
subjected to 1
a) Axial stress b) Axial and shear stress
c) Bending stress d) Axial and bending stress

3) The stability of retaining wall is checked for which of the following condition ? 1
a) Overturning about toe b) Overturning about heal
c) Both a) and b) d) None of these

4) Cantilever retaining walls can safely be used for a height not more than ______ 1
a) 3 m b) 5 m c) 4 m d) 6 m

5) The number of treads in a flight is equal to __________ 1
a) Risers in the flight b) Risers minus one
c) Risers plus one d) None of these

6) High strength of concrete is necessary for prestressed concrete work because
__________ 1
a) Large prestressing force is applied b) High bond stress is required
c) Bursting stress is more d) All of the above

7) The concept used for analysis of prestressed concrete section is __________ 1
a) Stress concept b) Load balancing concept
c) Strength concept d) All of the above

P.T.O.
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8) For footing the minimum cover for the reinforcement shall be ___________ 1
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

9) For stairs spanning horizontally, the minimum waist provided is ________ 1
a) 4 cm b) 8 cm c) 6 cm d) 12 cm

10) A per IS : 1343, total shrinkage for a pretensioned beam, is __________ 1
a) 3.0 × 10–2 b) 3.0 × 10–5 c) 3.0 × 10–3 d) 3.5 × 10–5

11) In a cantilever retaining wall without a heel slab ____________ 1
a) Thickness of the stem is kept same throughout
b) Base slab is made 10 cm thicker than the stem
c) Width of the base slab is kept 0.7 time the total height of the wall
d) All of the above

12) In water tank, for Fe415 the permissible tensile stress in the reinforcement near the
water face is _________ 1
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

13) A square pad type footing 3.5 m in size is designed to support a square column of
400 mm size. The effective depth of the footing is 560 mm. The safe bearing
pressure below the footing is 122.4 kPa based on ultimate loads, the design bending
moment in kN-m is ____________ 2
a) 515 b) 664 c) 425 d) 298

14) The prestressed concrete beam is suitable for ___________ 1
a) Large spans b) Both large spans and short spans
c) Short spans d) None of these

15) A concrete beam of rectangular cross section of 200 mm × 400 mm is prestressed
with a force of 400 kN at an eccentricity of 100 mm. The maximum compressive
stress in the concrete is __________ 2
a) 12.5 MPa b) 7.5 MPa c) 5.0 MPa d) 2.5 MPa

16) In a prestressed member it is advisable to use 1
a) Low strength concrete only
b) Low strength concrete but high tensile steel
c) High strength concrete but low tensile steel
d) High strength concrete and high tensile steel

17) If W is weight of a retaining wall and P is the horizontal earth pressure, the factor of
safety against sliding, is 1
a) 1 b) 1.5 c) 1.25 d) 2

18) The system in which high tensile alloy steel bars (silica manganese steel) are
used as prestressing tendons, is known as 1
a) Freyssinet system b) Magnel-Blaton system
c) C.C.L. standard system d) Lee-McCall system

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Monday, 21-11-2016 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.

2) Use of IS 456, IS 1343 and IS 3370 Part – IV and non

programmable calculator are allowed.

3) Draw neat sketch’s where required and assume suitable data

if required and state it clearly.

SECTION – I

II. Design the dog-legged type staircase for a residential building using following data :

Floor to floor height = 3.5 m,

No. of flight per floor = 2,

Size of steps = 150 mm riser and 250 mm trade, live load is 3.2 kN/m2 and assume

width of stair is 1.2 m. Use M20 concrete and Fe415 steel. Landing is supported by

beams of width 300 mm at the end of landing. 13

III. Design the stem slab of a counter fort retaining wall, if the height of wall above the
ground level is 5.5 m. SBC of soil is 200 kN/m2, angle of internal friction is 30° and unit

weight of back fill soil 18 kN/m2. Keep spacing of counter fort as 3 m. Coefficient of

friction between soil and concrete is 0.5. Use M20 concrete and Fe415 steel. 14

IV. A rectangular column 600 mm × 400 mm carries an axial load of 850 kN. Design a

rectangular footing to support the column. The SBC of soil is 200 kN/m2. Use M20
concrete and Fe500 steel. 13

 V. An open square tank 5 m × 5 m × 3 m deep rests on firm ground, is free at top and

bottom as well as vertical edges are fixed. Design the water tank. Use M25 concrete

and Fe415 steel. Assume free board of 300 mm. Solve by IS code method. 13
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SECTION – II

VI. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and is
subjected to a uniformly distributed load of 18 kN/m including the self wt. of the beam.
The prestressing tendons are located at an eccentricity of 125 mm form bottom of the
section at mid span and zero at the supports. Determine the extreme stresses in
concrete at the mid span section. Solve by following methods : stress concept method,
strain concept method, load balancing concept. Take prestressing force 1200 kN. 13

VII. A PSC beam 250 mm × 600 mm is subjected to an effective prestressing force of
1400 kN along the longitudinal centroidal axis. Design the end block by Guyon’s
method. 13

VIII. A pretensioned concrete beam of 230 mm × 450 mm is provided with 10 m span. The
beam is prestressed by steel wires of area 450 mm2 provided at a uniform eccentricity of
65 mm with an initial prestress of 1050 N/mm2. Determine the percentage loss of stress
in the wires of the beam is post tensioned. Es = 2.1 × 105 N/mm2, Ec = 3.5 × 105 N/mm2,
Ultimate creep strain = 45 × 10–6 mm/mm per N/mm2, Shrinkage of concrete = 300 × 10–6

Relaxation loss percentage = 5%. 13

IX. Design PSC I section beam for the following date :

i) Span = 18 m,

ii) Superimposed load = 30 kN/m,

iii) Cube strength of concrete at 28 days is 35 kN/m2,

iv) Safe stress in concrete at transfer = 0.5 fck,

v) Allowable tensile stress in concrete is 0.129 √(fck),

vi) Safe stress in steel is 40% of ultimate stress,

vii) Total loss of stress 18%,

viii) Ultimate stress in steel 1250 MPa,

ix) Safe stress in concrete at service = 0.4 fck. 14

_____________________
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SLR-EP – 401
Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.,
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (Each 1 mark)

1) The maximum velocity in open channel occurs at 1
a) Little below the free surface b) At the free surface
c) Near the channel bottom d) None

2) Flow takes place over spillfway crest, which can be assumed to be an arc of a
circle, at a depth y0. The pressure at any point on the crest will be 1

a) θγ cosy0 b) < θγ cosy0

c) always zero d) below atmospheric pressure

3) Steady flow in open channel exist when 1
a) Depth does not change with time b) Flow is uniform
c) Channel bed is not curved d) Channel is friction less

4) A rectangular channel carries a certain flow for which the alternate depths are
3.0 m and 1.0 m, then the critical depth in meter for this flow is 2
a) 2.65 b) 1.33 c) 1.65 d) 0.65

5) The momentum correction factor, β  is given as 1

a) ∫ dAV
AV

1 3
3

b) ∫ VdA
VA

1
c) ∫ dAV

AV

1 2
3

d) ∫ dAV
AV

1 2
2

6) For the best trapezoidal section 1
a) the shape is of half hexagon
b) side slope = 45°
c) depth of flow equal to half the bed width
d) none

P.T.O.

PSet
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7) A Hydraulic jump occurs when there is a break in grade from 1
a) mild slope to steep slope b) steep slope to mild slope
c) steep slope to steeper slope d) none

8) Standard step method is used to solve 1
a) Bernoulli’s equation b) Differential equation of GVF
c) Momentum equation d) Differential energy equation of GUF

9) If the Froude’s number is 4.6, the hydraulic jump is classified as 1
a) Oscillating b) Weak c) Steady d) Strong

10) The specific force is constant in 1
a) any open channel
b) all horizontal channel of any shape
c) all frictionless channel irrespective of magnitude of slope
d) horizontal frictionless channel of any shape

11) River plains are made up of 1
a) Black soil b) Red soil c) Alluvium d) None

12) The Lacey’s equation for a regime channel consist of a set of ‘x’ independent
equation relating to flow, where ‘x’ is equal to 1
a) 1 b) 3 c) 5 d) 8

13) Shield’s diagram is a plot of non-dimensional shear stress ( cτ ) against 1
a) Reynold’s number b) Shear Reynold’s number
c) Hydraulic radius d) Relative depth

14) River’s generally form meanders in 1
a) Trough stage of river b) Delta stage of river
c) Boulder stage d) None

15) Extreme condition of the meander’s is called as 1
a) Spur b) Island c) Cutoff d) None

16) Silting of reservoir 1
a) Reduces storage capacity b) Reduces efficiency
c) Raises water level d) None

17) The mean velocity in Lacey’s regime channel is proportional to 1

a) 21So b) 31So c) 31R d) 32R
18) River training work serves the following purposes 1

a) Protect the river bed and banks
b) Direct the river flow in desired condition
c) Increase or decrease of the river discharge
d) Protect the surrounding land from flooding

19) Geometric similarity between model and prototype means the similarity of 1
a) Length b) Forces c) Motion d) None

______________
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SLR-EP – 401

Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

SECTION – I

2. Attempt any two : (8×2=16)

a) Define ‘hydraulic jump’ and derive expression for it : also classify hydraulic jump
on the basis of Froude’s number.

b) In a hydraulic jump, loss of jump is 4.0 m and prejump Froude’s number is 7.90.
Determine

i) discharge
ii) conjugate depths of jump
iii) % energy lost
iv) post jump Froude’s number and length of jump.

c) A rectangular channel has a bed width is 4.0 m; bottom slope is 0.00040 and
mannings n = 0.019. The normal depth of flow in this channel is 2.0 m. If the channel
empties into a pool at the down stream end and the pool elevation is 0.60 m higher
than the canal bed elevation at the downstream end. Calculate the coordinates of
the resulting GVF profile. (Take 2 steps only in direct step method.)

3. Attempt any four : (6×4=24)

a) The velocity distribution in a rectangular channel of width ‘B’ and depth ‘y0’ is

V = K1 y  where K1 = constant, calculate the average velocity for the cross-section

and correction coefficients ‘ α ’ and ‘β ’.

b) Find the discharge and conveyance ‘K’ for a rectangular channel 6.0 m wide and
depth of uniform flow is 2.0 m. The bed slope is 1:1000 and Chezy’s constant as
55. Also state the type of flow.

c) Show that, length of one of sloping side of a trapezoidal section = half of top width.

d) Define gradually varied flow and derive the modified equation for it.
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e) The width of horizontal rectangular channel is reduced from 3.50 m to 2.50 m and
the floor is raised by 25 cm is elevation at the up steam section the depth of flow is
2.0 m and ‘ α ’ is 1.10. If the drop in water surface is at the contraction is 20 cm
calculate discharge if :

i) Energy loss is neglected
ii) Energy loss is 1/10

th (one-tenth) of the up stream velocity head.

SECTION – II

4. Attempt any two : (8×2=16)

a) Explain the following terms :
i) Regime channel
ii) Lacey’s silt factor
iii) Sediment load
iv) Stream gauging.

b) Design an irrigation channel carrying 40 cumecs, of discharge with B/D ratio as
2.50 and critical velocity (Vc) as 1.0 m/s. Take Kulters rugnosity coefficient, (N) as
0.00225. (Use Kennedy theory.)

c) A 1 : 10 model of an airplane is tested in a variable density wind tunnel. The prototype
plane is to fly at 400 km/hr. The pressure used in wind tunnel is 10 times the
atmospheric pressure. Calculate the velocity in the model. To what prototype value
would measure drag of 500 N in the model correspond ? If some vertices one shed
at a frequency of 25 Hz in the model, what would be the corresponding prototype
frequency ?

5. Attempt any four : (6×4=24)

a) Explain ‘River training works’ with its types. (Draw neat sketches).

b) Discuss the mechanics of sediment transport and Shield’s method for design of
channel.

c) Differentiate :
i) Distorted model and undistorted model.
ii) Lacey’s theory and Kennedy’s theory.

d) Design a regime channel from following data :
i) Discharge = 50 m3/s
ii) Silt factor = 1.10.

(Use Lacey’s method.)

e) i) Draw a neat sketch of current meter and explain its working.

ii) What are the different types of rivers and their characteristics ?

_____________________
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SLR-EP – 401
Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.,
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (Each 1 mark)

1) The momentum correction factor, β  is given as 1

a) ∫ dAV
AV

1 3
3

b) ∫ VdA
VA

1
c) ∫ dAV

AV

1 2
3

d) ∫ dAV
AV

1 2
2

2) For the best trapezoidal section 1
a) the shape is of half hexagon
b) side slope = 45°
c) depth of flow equal to half the bed width
d) none

3) A Hydraulic jump occurs when there is a break in grade from 1
a) mild slope to steep slope b) steep slope to mild slope
c) steep slope to steeper slope d) none

4) Standard step method is used to solve 1
a) Bernoulli’s equation b) Differential equation of GVF
c) Momentum equation d) Differential energy equation of GUF

5) If the Froude’s number is 4.6, the hydraulic jump is classified as 1
a) Oscillating b) Weak c) Steady d) Strong

6) The specific force is constant in 1
a) any open channel
b) all horizontal channel of any shape
c) all frictionless channel irrespective of magnitude of slope
d) horizontal frictionless channel of any shape

P.T.O.

QSet
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7) River plains are made up of 1
a) Black soil b) Red soil c) Alluvium d) None

8) The Lacey’s equation for a regime channel consist of a set of ‘x’ independent
equation relating to flow, where ‘x’ is equal to 1
a) 1 b) 3 c) 5 d) 8

9) Shield’s diagram is a plot of non-dimensional shear stress ( cτ ) against 1
a) Reynold’s number b) Shear Reynold’s number
c) Hydraulic radius d) Relative depth

10) River’s generally form meanders in 1
a) Trough stage of river b) Delta stage of river
c) Boulder stage d) None

11) Extreme condition of the meander’s is called as 1
a) Spur b) Island c) Cutoff d) None

12) Silting of reservoir 1
a) Reduces storage capacity b) Reduces efficiency
c) Raises water level d) None

13) The mean velocity in Lacey’s regime channel is proportional to 1

a) 21So b) 31So c) 31R d) 32R
14) River training work serves the following purposes 1

a) Protect the river bed and banks
b) Direct the river flow in desired condition
c) Increase or decrease of the river discharge
d) Protect the surrounding land from flooding

15) Geometric similarity between model and prototype means the similarity of 1
a) Length b) Forces c) Motion d) None

16) The maximum velocity in open channel occurs at 1
a) Little below the free surface b) At the free surface
c) Near the channel bottom d) None

17) Flow takes place over spillfway crest, which can be assumed to be an arc of a
circle, at a depth y0. The pressure at any point on the crest will be 1

a) θγ cosy0 b) < θγ cosy0

c) always zero d) below atmospheric pressure

18) Steady flow in open channel exist when 1
a) Depth does not change with time b) Flow is uniform
c) Channel bed is not curved d) Channel is friction less

19) A rectangular channel carries a certain flow for which the alternate depths are
3.0 m and 1.0 m, then the critical depth in meter for this flow is 2
a) 2.65 b) 1.33 c) 1.65 d) 0.65

______________
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SLR-EP – 401

Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

SECTION – I

2. Attempt any two : (8×2=16)

a) Define ‘hydraulic jump’ and derive expression for it : also classify hydraulic jump
on the basis of Froude’s number.

b) In a hydraulic jump, loss of jump is 4.0 m and prejump Froude’s number is 7.90.
Determine

i) discharge
ii) conjugate depths of jump
iii) % energy lost
iv) post jump Froude’s number and length of jump.

c) A rectangular channel has a bed width is 4.0 m; bottom slope is 0.00040 and
mannings n = 0.019. The normal depth of flow in this channel is 2.0 m. If the channel
empties into a pool at the down stream end and the pool elevation is 0.60 m higher
than the canal bed elevation at the downstream end. Calculate the coordinates of
the resulting GVF profile. (Take 2 steps only in direct step method.)

3. Attempt any four : (6×4=24)

a) The velocity distribution in a rectangular channel of width ‘B’ and depth ‘y0’ is

V = K1 y  where K1 = constant, calculate the average velocity for the cross-section

and correction coefficients ‘ α ’ and ‘β ’.

b) Find the discharge and conveyance ‘K’ for a rectangular channel 6.0 m wide and
depth of uniform flow is 2.0 m. The bed slope is 1:1000 and Chezy’s constant as
55. Also state the type of flow.

c) Show that, length of one of sloping side of a trapezoidal section = half of top width.

d) Define gradually varied flow and derive the modified equation for it.
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e) The width of horizontal rectangular channel is reduced from 3.50 m to 2.50 m and
the floor is raised by 25 cm is elevation at the up steam section the depth of flow is
2.0 m and ‘ α ’ is 1.10. If the drop in water surface is at the contraction is 20 cm
calculate discharge if :

i) Energy loss is neglected
ii) Energy loss is 1/10

th (one-tenth) of the up stream velocity head.

SECTION – II

4. Attempt any two : (8×2=16)

a) Explain the following terms :
i) Regime channel
ii) Lacey’s silt factor
iii) Sediment load
iv) Stream gauging.

b) Design an irrigation channel carrying 40 cumecs, of discharge with B/D ratio as
2.50 and critical velocity (Vc) as 1.0 m/s. Take Kulters rugnosity coefficient, (N) as
0.00225. (Use Kennedy theory.)

c) A 1 : 10 model of an airplane is tested in a variable density wind tunnel. The prototype
plane is to fly at 400 km/hr. The pressure used in wind tunnel is 10 times the
atmospheric pressure. Calculate the velocity in the model. To what prototype value
would measure drag of 500 N in the model correspond ? If some vertices one shed
at a frequency of 25 Hz in the model, what would be the corresponding prototype
frequency ?

5. Attempt any four : (6×4=24)

a) Explain ‘River training works’ with its types. (Draw neat sketches).

b) Discuss the mechanics of sediment transport and Shield’s method for design of
channel.

c) Differentiate :
i) Distorted model and undistorted model.
ii) Lacey’s theory and Kennedy’s theory.

d) Design a regime channel from following data :
i) Discharge = 50 m3/s
ii) Silt factor = 1.10.

(Use Lacey’s method.)

e) i) Draw a neat sketch of current meter and explain its working.

ii) What are the different types of rivers and their characteristics ?

_____________________
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SLR-EP – 401
Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.,
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (Each 1 mark)

1) The specific force is constant in 1
a) any open channel
b) all horizontal channel of any shape
c) all frictionless channel irrespective of magnitude of slope
d) horizontal frictionless channel of any shape

2) River plains are made up of 1
a) Black soil b) Red soil c) Alluvium d) None

3) The Lacey’s equation for a regime channel consist of a set of ‘x’ independent
equation relating to flow, where ‘x’ is equal to 1
a) 1 b) 3 c) 5 d) 8

4) Shield’s diagram is a plot of non-dimensional shear stress ( cτ ) against 1
a) Reynold’s number b) Shear Reynold’s number
c) Hydraulic radius d) Relative depth

5) River’s generally form meanders in 1
a) Trough stage of river b) Delta stage of river
c) Boulder stage d) None

6) Extreme condition of the meander’s is called as 1
a) Spur b) Island c) Cutoff d) None

7) Silting of reservoir 1
a) Reduces storage capacity b) Reduces efficiency
c) Raises water level d) None

P.T.O.

RSet
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8) The mean velocity in Lacey’s regime channel is proportional to 1

a) 21So b) 31So c) 31R d) 32R
9) River training work serves the following purposes 1

a) Protect the river bed and banks
b) Direct the river flow in desired condition
c) Increase or decrease of the river discharge
d) Protect the surrounding land from flooding

10) Geometric similarity between model and prototype means the similarity of 1
a) Length b) Forces c) Motion d) None

11) The maximum velocity in open channel occurs at 1
a) Little below the free surface b) At the free surface
c) Near the channel bottom d) None

12) Flow takes place over spillfway crest, which can be assumed to be an arc of a
circle, at a depth y0. The pressure at any point on the crest will be 1

a) θγ cosy0 b) < θγ cosy0

c) always zero d) below atmospheric pressure

13) Steady flow in open channel exist when 1
a) Depth does not change with time b) Flow is uniform
c) Channel bed is not curved d) Channel is friction less

14) A rectangular channel carries a certain flow for which the alternate depths are
3.0 m and 1.0 m, then the critical depth in meter for this flow is 2
a) 2.65 b) 1.33 c) 1.65 d) 0.65

15) The momentum correction factor, β  is given as 1

a) ∫ dAV
AV

1 3
3

b) ∫ VdA
VA

1
c) ∫ dAV

AV

1 2
3

d) ∫ dAV
AV

1 2
2

16) For the best trapezoidal section 1
a) the shape is of half hexagon
b) side slope = 45°
c) depth of flow equal to half the bed width
d) none

17) A Hydraulic jump occurs when there is a break in grade from 1
a) mild slope to steep slope b) steep slope to mild slope
c) steep slope to steeper slope d) none

18) Standard step method is used to solve 1
a) Bernoulli’s equation b) Differential equation of GVF
c) Momentum equation d) Differential energy equation of GUF

19) If the Froude’s number is 4.6, the hydraulic jump is classified as 1
a) Oscillating b) Weak c) Steady d) Strong

______________
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SLR-EP – 401

Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

SECTION – I

2. Attempt any two : (8×2=16)

a) Define ‘hydraulic jump’ and derive expression for it : also classify hydraulic jump
on the basis of Froude’s number.

b) In a hydraulic jump, loss of jump is 4.0 m and prejump Froude’s number is 7.90.
Determine

i) discharge
ii) conjugate depths of jump
iii) % energy lost
iv) post jump Froude’s number and length of jump.

c) A rectangular channel has a bed width is 4.0 m; bottom slope is 0.00040 and
mannings n = 0.019. The normal depth of flow in this channel is 2.0 m. If the channel
empties into a pool at the down stream end and the pool elevation is 0.60 m higher
than the canal bed elevation at the downstream end. Calculate the coordinates of
the resulting GVF profile. (Take 2 steps only in direct step method.)

3. Attempt any four : (6×4=24)

a) The velocity distribution in a rectangular channel of width ‘B’ and depth ‘y0’ is

V = K1 y  where K1 = constant, calculate the average velocity for the cross-section

and correction coefficients ‘ α ’ and ‘β ’.

b) Find the discharge and conveyance ‘K’ for a rectangular channel 6.0 m wide and
depth of uniform flow is 2.0 m. The bed slope is 1:1000 and Chezy’s constant as
55. Also state the type of flow.

c) Show that, length of one of sloping side of a trapezoidal section = half of top width.

d) Define gradually varied flow and derive the modified equation for it.
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e) The width of horizontal rectangular channel is reduced from 3.50 m to 2.50 m and
the floor is raised by 25 cm is elevation at the up steam section the depth of flow is
2.0 m and ‘ α ’ is 1.10. If the drop in water surface is at the contraction is 20 cm
calculate discharge if :

i) Energy loss is neglected
ii) Energy loss is 1/10

th (one-tenth) of the up stream velocity head.

SECTION – II

4. Attempt any two : (8×2=16)

a) Explain the following terms :
i) Regime channel
ii) Lacey’s silt factor
iii) Sediment load
iv) Stream gauging.

b) Design an irrigation channel carrying 40 cumecs, of discharge with B/D ratio as
2.50 and critical velocity (Vc) as 1.0 m/s. Take Kulters rugnosity coefficient, (N) as
0.00225. (Use Kennedy theory.)

c) A 1 : 10 model of an airplane is tested in a variable density wind tunnel. The prototype
plane is to fly at 400 km/hr. The pressure used in wind tunnel is 10 times the
atmospheric pressure. Calculate the velocity in the model. To what prototype value
would measure drag of 500 N in the model correspond ? If some vertices one shed
at a frequency of 25 Hz in the model, what would be the corresponding prototype
frequency ?

5. Attempt any four : (6×4=24)

a) Explain ‘River training works’ with its types. (Draw neat sketches).

b) Discuss the mechanics of sediment transport and Shield’s method for design of
channel.

c) Differentiate :
i) Distorted model and undistorted model.
ii) Lacey’s theory and Kennedy’s theory.

d) Design a regime channel from following data :
i) Discharge = 50 m3/s
ii) Silt factor = 1.10.

(Use Lacey’s method.)

e) i) Draw a neat sketch of current meter and explain its working.

ii) What are the different types of rivers and their characteristics ?

_____________________
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SLR-EP – 401
Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.,
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20
1. Choose the correct answer : (Each 1 mark)

1) Extreme condition of the meander’s is called as 1
a) Spur b) Island c) Cutoff d) None

2) Silting of reservoir 1
a) Reduces storage capacity b) Reduces efficiency
c) Raises water level d) None

3) The mean velocity in Lacey’s regime channel is proportional to 1

a) 21So b) 31So c) 31R d) 32R
4) River training work serves the following purposes 1

a) Protect the river bed and banks
b) Direct the river flow in desired condition
c) Increase or decrease of the river discharge
d) Protect the surrounding land from flooding

5) Geometric similarity between model and prototype means the similarity of 1
a) Length b) Forces c) Motion d) None

6) The maximum velocity in open channel occurs at 1
a) Little below the free surface b) At the free surface
c) Near the channel bottom d) None

7) Flow takes place over spillfway crest, which can be assumed to be an arc of a
circle, at a depth y0. The pressure at any point on the crest will be 1

a) θγ cosy0 b) < θγ cosy0

c) always zero d) below atmospheric pressure

P.T.O.
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8) Steady flow in open channel exist when 1
a) Depth does not change with time b) Flow is uniform
c) Channel bed is not curved d) Channel is friction less

9) A rectangular channel carries a certain flow for which the alternate depths are
3.0 m and 1.0 m, then the critical depth in meter for this flow is 2
a) 2.65 b) 1.33 c) 1.65 d) 0.65

10) The momentum correction factor, β  is given as 1

a) ∫ dAV
AV

1 3
3

b) ∫ VdA
VA

1
c) ∫ dAV

AV

1 2
3

d) ∫ dAV
AV

1 2
2

11) For the best trapezoidal section 1
a) the shape is of half hexagon
b) side slope = 45°
c) depth of flow equal to half the bed width
d) none

12) A Hydraulic jump occurs when there is a break in grade from 1
a) mild slope to steep slope b) steep slope to mild slope
c) steep slope to steeper slope d) none

13) Standard step method is used to solve 1
a) Bernoulli’s equation b) Differential equation of GVF
c) Momentum equation d) Differential energy equation of GUF

14) If the Froude’s number is 4.6, the hydraulic jump is classified as 1
a) Oscillating b) Weak c) Steady d) Strong

15) The specific force is constant in 1
a) any open channel
b) all horizontal channel of any shape
c) all frictionless channel irrespective of magnitude of slope
d) horizontal frictionless channel of any shape

16) River plains are made up of 1
a) Black soil b) Red soil c) Alluvium d) None

17) The Lacey’s equation for a regime channel consist of a set of ‘x’ independent
equation relating to flow, where ‘x’ is equal to 1
a) 1 b) 3 c) 5 d) 8

18) Shield’s diagram is a plot of non-dimensional shear stress ( cτ ) against 1
a) Reynold’s number b) Shear Reynold’s number
c) Hydraulic radius d) Relative depth

19) River’s generally form meanders in 1
a) Trough stage of river b) Delta stage of river
c) Boulder stage d) None

______________
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SLR-EP – 401

Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
Elective – I : OPEN CHANNEL AND RIVER HYDRAULICS

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) All questions are compulsory.
2) Use of non programmable calculator is permitted.
3) Draw neat sketches wherever necessary.

SECTION – I

2. Attempt any two : (8×2=16)

a) Define ‘hydraulic jump’ and derive expression for it : also classify hydraulic jump
on the basis of Froude’s number.

b) In a hydraulic jump, loss of jump is 4.0 m and prejump Froude’s number is 7.90.
Determine

i) discharge
ii) conjugate depths of jump
iii) % energy lost
iv) post jump Froude’s number and length of jump.

c) A rectangular channel has a bed width is 4.0 m; bottom slope is 0.00040 and
mannings n = 0.019. The normal depth of flow in this channel is 2.0 m. If the channel
empties into a pool at the down stream end and the pool elevation is 0.60 m higher
than the canal bed elevation at the downstream end. Calculate the coordinates of
the resulting GVF profile. (Take 2 steps only in direct step method.)

3. Attempt any four : (6×4=24)

a) The velocity distribution in a rectangular channel of width ‘B’ and depth ‘y0’ is

V = K1 y  where K1 = constant, calculate the average velocity for the cross-section

and correction coefficients ‘ α ’ and ‘β ’.

b) Find the discharge and conveyance ‘K’ for a rectangular channel 6.0 m wide and
depth of uniform flow is 2.0 m. The bed slope is 1:1000 and Chezy’s constant as
55. Also state the type of flow.

c) Show that, length of one of sloping side of a trapezoidal section = half of top width.

d) Define gradually varied flow and derive the modified equation for it.
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e) The width of horizontal rectangular channel is reduced from 3.50 m to 2.50 m and
the floor is raised by 25 cm is elevation at the up steam section the depth of flow is
2.0 m and ‘ α ’ is 1.10. If the drop in water surface is at the contraction is 20 cm
calculate discharge if :

i) Energy loss is neglected
ii) Energy loss is 1/10

th (one-tenth) of the up stream velocity head.

SECTION – II

4. Attempt any two : (8×2=16)

a) Explain the following terms :
i) Regime channel
ii) Lacey’s silt factor
iii) Sediment load
iv) Stream gauging.

b) Design an irrigation channel carrying 40 cumecs, of discharge with B/D ratio as
2.50 and critical velocity (Vc) as 1.0 m/s. Take Kulters rugnosity coefficient, (N) as
0.00225. (Use Kennedy theory.)

c) A 1 : 10 model of an airplane is tested in a variable density wind tunnel. The prototype
plane is to fly at 400 km/hr. The pressure used in wind tunnel is 10 times the
atmospheric pressure. Calculate the velocity in the model. To what prototype value
would measure drag of 500 N in the model correspond ? If some vertices one shed
at a frequency of 25 Hz in the model, what would be the corresponding prototype
frequency ?

5. Attempt any four : (6×4=24)

a) Explain ‘River training works’ with its types. (Draw neat sketches).

b) Discuss the mechanics of sediment transport and Shield’s method for design of
channel.

c) Differentiate :
i) Distorted model and undistorted model.
ii) Lacey’s theory and Kennedy’s theory.

d) Design a regime channel from following data :
i) Discharge = 50 m3/s
ii) Silt factor = 1.10.

(Use Lacey’s method.)

e) i) Draw a neat sketch of current meter and explain its working.

ii) What are the different types of rivers and their characteristics ?

_____________________
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Seat
No. Set P

B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.
v) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
vi) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) As per IS 456-2000 recommendation in case of grid slab, width of beams should
not be less than ______________ mm.
a) 65 mm b) 80 mm c) 75 mm d) 70 mm

2) In water tanks the compressive (permissible) stress in column subjected to direct
load is ______________ N/mm2 for HYSD bars.
a) 115 b) 125 c) 175 d) 150

3) For fixed slab Mr at centre in case of circular slab is given by ______________
a) 1/16 qR2 b) 2/16 qR2 c) 3/16 qR2 d) 4/16 qR2

4) Middle strip in flat slab means the design strip bounded on each of its opposite
sides by
a) Panel b) Column strip c) Drop d) Column heads

5) In case of circular slab, for fixed slab Mr at support is ______________
a) –2/16 qR2 b) 3/16 qR2 c) 1/16 qR2 d) 4/16 qR2

6) In case of grid slab the in situ ribs shall not be less than ______________ mm
wide.
a) 60 b) 50 c) 65 d) 75

7) The minimum longitudinal reinforcement in pile should not be less than ______ %
of c/s area of pile for piles having length up to 30 times their least lateral dimension.
a) 1 b) 2 c) 1.25 d) 1.5

P.T.O.
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8) While designing a combined footing there is restriction of space on both sides of
column then which type of footing is used
a) Rectangular combined footing b) Stap footing
c) Trapezoidal combined footing d) Raft footing

9) The lateral reinforcement in the body of pile is provided at ______________ % of
gross volume.
a) 0.12 b) 0.15 c) 0.6 d) 0.2

10) The minimum spacing of piles shall be ____________ to ____________ times
diameter of the pile.
a) 2 to 3 b) 2.5 to 3 c) 1.5 to 2 d) 1 to 1.5

11) In case of water tank for concrete permissible stress in bending tension for grade
of M25 concrete is ______________ N/mm2.
a) 1.8 b) 2.5 c) 2.8 d) 2.7

12) The permissible tensile stress in M.S. bars on liquid retaining face is _______ N/mm2.
a) 115 b) 100 c) 125 d) 150

13) The analysis should be used for design of over head water tank ___________
a) Structural analysis b) Staging analysis
c) Surface analysis d) All of these

14) In order to minimize cracking due to shrinkage and temperature, minimum
reinforcement for thickness less than 100 mm is recommended as _________
a) 0.3% b) 0.2% c) 0.1% d) 0.4%

15) The critical section for the combined footing when there is a one way shear action
____________
a) d/2 b) d c) d/4 d) 2d

16) The value of 6cbc for M20 concrete is ______________
a) 7 b) 8 c) 8.5 d) 7.5

17) The floors of the underground water tanks are designed for ______________
pressure, for the full tank condition.
a) Uplift b) Water c) Earth d) All of these

18) For design of water tanks the permissible stress in bending tension in mild steel
bars is for is ______________ N/mm2.
a) 115 b) 140 c) 150 d) 230

19) In case of water tanks the permissible shear stress for M20 grade concrete is
___________ cN/mm2.
a) 1 b) 1.2 c) 1.25 d) 1.7

20) The walls of underground water tanks are designed for ______________ pressure,
specially under the condition when tank is empty.
a) Water b) Earth c) Both a) and b) d) All of these

______________
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Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.

SECTION – I

2. Design the interior panel of a flat slab 5 m × 5 m in size, for a super imposed load of
4 kN/m2, column size 500 mm × 500 mm. Provide without drop. Use M20 grade of
concrete and Fe415 steel. 20

3. Design a pile under column transmitting on axial load of 800 kN. The pile is to be
driven to hard stratum is available to depth 8 m. Use M20 concrete and Fe 415 steel. 20

4. a) Design a reinforced concrete raft foundation connecting the columns of multistoried
building. The column are arrayed in square grid 12 m × 12 m with their spacing
4 m apart. The SBC of the soil in 100 kN/m2. The total service load on all column
in 2700 kN. The columns are 400 mm × 400 mm in section. Adopt M20 concrete
and Fe 500 steel. Sketch the details of reinforcement in the raft foundation. 15

b) Explain combined footing with their different types and draw suitable sketches. 5

SECTION – II

5. A circular water tank of capacity 800000 lit. is resting on ground. The depth of tank is
limited to 6 m. A free board of 300 mm may be provided the wall and base slab is
casting integrally. Design the water tank using IS code method. Use M20 grade of
concrete and Fe 415 steel. Draw reinforcement detail. 20

6. Design a underground water tank of internal dimensions 6m × 3m × 3m soil surrounding
the tank always remains the dry. The tank should be provided with a roof slab soil
weight is 16 kN/m3. Use M20 concrete and mild steel. 20

7. A rectangular water tank 6 m long, 5 m wide and 4 m high has its walls rigidly jointed
at the critical edges. Design the tank by approximate method, it is supported an all
sides under the wall. Use M25 grade of concrete and Fe 415 steel. 20

_____________________
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B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.
v) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
vi) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The value of 6cbc for M20 concrete is ______________
a) 7 b) 8 c) 8.5 d) 7.5

2) The floors of the underground water tanks are designed for ______________
pressure, for the full tank condition.
a) Uplift b) Water c) Earth d) All of these

3) For design of water tanks the permissible stress in bending tension in mild steel
bars is for is ______________ N/mm2.
a) 115 b) 140 c) 150 d) 230

4) In case of water tanks the permissible shear stress for M20 grade concrete is
___________ cN/mm2.
a) 1 b) 1.2 c) 1.25 d) 1.7

5) The walls of underground water tanks are designed for ______________ pressure,
specially under the condition when tank is empty.
a) Water b) Earth c) Both a) and b) d) All of these

6) As per IS 456-2000 recommendation in case of grid slab, width of beams should
not be less than ______________ mm.
a) 65 mm b) 80 mm c) 75 mm d) 70 mm

7) In water tanks the compressive (permissible) stress in column subjected to direct
load is ______________ N/mm2 for HYSD bars.
a) 115 b) 125 c) 175 d) 150

P.T.O.
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8) For fixed slab Mr at centre in case of circular slab is given by ______________
a) 1/16 qR2 b) 2/16 qR2 c) 3/16 qR2 d) 4/16 qR2

9) Middle strip in flat slab means the design strip bounded on each of its opposite
sides by
a) Panel b) Column strip c) Drop d) Column heads

10) In case of circular slab, for fixed slab Mr at support is ______________
a) –2/16 qR2 b) 3/16 qR2 c) 1/16 qR2 d) 4/16 qR2

11) In case of grid slab the in situ ribs shall not be less than ______________ mm
wide.
a) 60 b) 50 c) 65 d) 75

12) The minimum longitudinal reinforcement in pile should not be less than ______ %
of c/s area of pile for piles having length up to 30 times their least lateral dimension.
a) 1 b) 2 c) 1.25 d) 1.5

13) While designing a combined footing there is restriction of space on both sides of
column then which type of footing is used
a) Rectangular combined footing b) Stap footing
c) Trapezoidal combined footing d) Raft footing

14) The lateral reinforcement in the body of pile is provided at ______________ % of
gross volume.
a) 0.12 b) 0.15 c) 0.6 d) 0.2

15) The minimum spacing of piles shall be ____________ to ____________ times
diameter of the pile.
a) 2 to 3 b) 2.5 to 3 c) 1.5 to 2 d) 1 to 1.5

16) In case of water tank for concrete permissible stress in bending tension for grade
of M25 concrete is ______________ N/mm2.
a) 1.8 b) 2.5 c) 2.8 d) 2.7

17) The permissible tensile stress in M.S. bars on liquid retaining face is _______ N/mm2.
a) 115 b) 100 c) 125 d) 150

18) The analysis should be used for design of over head water tank ___________
a) Structural analysis b) Staging analysis
c) Surface analysis d) All of these

19) In order to minimize cracking due to shrinkage and temperature, minimum
reinforcement for thickness less than 100 mm is recommended as _________
a) 0.3% b) 0.2% c) 0.1% d) 0.4%

20) The critical section for the combined footing when there is a one way shear action
____________
a) d/2 b) d c) d/4 d) 2d

______________
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Seat
No.

B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.

SECTION – I

2. Design the interior panel of a flat slab 5 m × 5 m in size, for a super imposed load of
4 kN/m2, column size 500 mm × 500 mm. Provide without drop. Use M20 grade of
concrete and Fe415 steel. 20

3. Design a pile under column transmitting on axial load of 800 kN. The pile is to be
driven to hard stratum is available to depth 8 m. Use M20 concrete and Fe 415 steel. 20

4. a) Design a reinforced concrete raft foundation connecting the columns of multistoried
building. The column are arrayed in square grid 12 m × 12 m with their spacing
4 m apart. The SBC of the soil in 100 kN/m2. The total service load on all column
in 2700 kN. The columns are 400 mm × 400 mm in section. Adopt M20 concrete
and Fe 500 steel. Sketch the details of reinforcement in the raft foundation. 15

b) Explain combined footing with their different types and draw suitable sketches. 5

SECTION – II

5. A circular water tank of capacity 800000 lit. is resting on ground. The depth of tank is
limited to 6 m. A free board of 300 mm may be provided the wall and base slab is
casting integrally. Design the water tank using IS code method. Use M20 grade of
concrete and Fe 415 steel. Draw reinforcement detail. 20

6. Design a underground water tank of internal dimensions 6m × 3m × 3m soil surrounding
the tank always remains the dry. The tank should be provided with a roof slab soil
weight is 16 kN/m3. Use M20 concrete and mild steel. 20

7. A rectangular water tank 6 m long, 5 m wide and 4 m high has its walls rigidly jointed
at the critical edges. Design the tank by approximate method, it is supported an all
sides under the wall. Use M25 grade of concrete and Fe 415 steel. 20

_____________________
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B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.
v) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
vi) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) In case of water tank for concrete permissible stress in bending tension for grade
of M25 concrete is ______________ N/mm2.
a) 1.8 b) 2.5 c) 2.8 d) 2.7

2) The permissible tensile stress in M.S. bars on liquid retaining face is _______ N/mm2.
a) 115 b) 100 c) 125 d) 150

3) The analysis should be used for design of over head water tank ___________
a) Structural analysis b) Staging analysis
c) Surface analysis d) All of these

4) In order to minimize cracking due to shrinkage and temperature, minimum
reinforcement for thickness less than 100 mm is recommended as _________
a) 0.3% b) 0.2% c) 0.1% d) 0.4%

5) The critical section for the combined footing when there is a one way shear action
____________
a) d/2 b) d c) d/4 d) 2d

6) The value of 6cbc for M20 concrete is ______________
a) 7 b) 8 c) 8.5 d) 7.5

7) The floors of the underground water tanks are designed for ______________
pressure, for the full tank condition.
a) Uplift b) Water c) Earth d) All of these

P.T.O.
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8) For design of water tanks the permissible stress in bending tension in mild steel
bars is for is ______________ N/mm2.
a) 115 b) 140 c) 150 d) 230

9) In case of water tanks the permissible shear stress for M20 grade concrete is
___________ cN/mm2.
a) 1 b) 1.2 c) 1.25 d) 1.7

10) The walls of underground water tanks are designed for ______________ pressure,
specially under the condition when tank is empty.
a) Water b) Earth c) Both a) and b) d) All of these

11) As per IS 456-2000 recommendation in case of grid slab, width of beams should
not be less than ______________ mm.
a) 65 mm b) 80 mm c) 75 mm d) 70 mm

12) In water tanks the compressive (permissible) stress in column subjected to direct
load is ______________ N/mm2 for HYSD bars.
a) 115 b) 125 c) 175 d) 150

13) For fixed slab Mr at centre in case of circular slab is given by ______________
a) 1/16 qR2 b) 2/16 qR2 c) 3/16 qR2 d) 4/16 qR2

14) Middle strip in flat slab means the design strip bounded on each of its opposite
sides by
a) Panel b) Column strip c) Drop d) Column heads

15) In case of circular slab, for fixed slab Mr at support is ______________
a) –2/16 qR2 b) 3/16 qR2 c) 1/16 qR2 d) 4/16 qR2

16) In case of grid slab the in situ ribs shall not be less than ______________ mm
wide.
a) 60 b) 50 c) 65 d) 75

17) The minimum longitudinal reinforcement in pile should not be less than ______ %
of c/s area of pile for piles having length up to 30 times their least lateral dimension.
a) 1 b) 2 c) 1.25 d) 1.5

18) While designing a combined footing there is restriction of space on both sides of
column then which type of footing is used
a) Rectangular combined footing b) Stap footing
c) Trapezoidal combined footing d) Raft footing

19) The lateral reinforcement in the body of pile is provided at ______________ % of
gross volume.
a) 0.12 b) 0.15 c) 0.6 d) 0.2

20) The minimum spacing of piles shall be ____________ to ____________ times
diameter of the pile.
a) 2 to 3 b) 2.5 to 3 c) 1.5 to 2 d) 1 to 1.5

______________
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No.

B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.

SECTION – I

2. Design the interior panel of a flat slab 5 m × 5 m in size, for a super imposed load of
4 kN/m2, column size 500 mm × 500 mm. Provide without drop. Use M20 grade of
concrete and Fe415 steel. 20

3. Design a pile under column transmitting on axial load of 800 kN. The pile is to be
driven to hard stratum is available to depth 8 m. Use M20 concrete and Fe 415 steel. 20

4. a) Design a reinforced concrete raft foundation connecting the columns of multistoried
building. The column are arrayed in square grid 12 m × 12 m with their spacing
4 m apart. The SBC of the soil in 100 kN/m2. The total service load on all column
in 2700 kN. The columns are 400 mm × 400 mm in section. Adopt M20 concrete
and Fe 500 steel. Sketch the details of reinforcement in the raft foundation. 15

b) Explain combined footing with their different types and draw suitable sketches. 5

SECTION – II

5. A circular water tank of capacity 800000 lit. is resting on ground. The depth of tank is
limited to 6 m. A free board of 300 mm may be provided the wall and base slab is
casting integrally. Design the water tank using IS code method. Use M20 grade of
concrete and Fe 415 steel. Draw reinforcement detail. 20

6. Design a underground water tank of internal dimensions 6m × 3m × 3m soil surrounding
the tank always remains the dry. The tank should be provided with a roof slab soil
weight is 16 kN/m3. Use M20 concrete and mild steel. 20

7. A rectangular water tank 6 m long, 5 m wide and 4 m high has its walls rigidly jointed
at the critical edges. Design the tank by approximate method, it is supported an all
sides under the wall. Use M25 grade of concrete and Fe 415 steel. 20

_____________________
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B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.
v) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
vi) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) In case of grid slab the in situ ribs shall not be less than ______________ mm
wide.
a) 60 b) 50 c) 65 d) 75

2) The minimum longitudinal reinforcement in pile should not be less than ______ %
of c/s area of pile for piles having length up to 30 times their least lateral dimension.
a) 1 b) 2 c) 1.25 d) 1.5

3) While designing a combined footing there is restriction of space on both sides of
column then which type of footing is used
a) Rectangular combined footing b) Stap footing
c) Trapezoidal combined footing d) Raft footing

4) The lateral reinforcement in the body of pile is provided at ______________ % of
gross volume.
a) 0.12 b) 0.15 c) 0.6 d) 0.2

5) The minimum spacing of piles shall be ____________ to ____________ times
diameter of the pile.
a) 2 to 3 b) 2.5 to 3 c) 1.5 to 2 d) 1 to 1.5

6) In case of water tank for concrete permissible stress in bending tension for grade
of M25 concrete is ______________ N/mm2.
a) 1.8 b) 2.5 c) 2.8 d) 2.7

P.T.O.
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7) The permissible tensile stress in M.S. bars on liquid retaining face is _______ N/mm2.
a) 115 b) 100 c) 125 d) 150

8) The analysis should be used for design of over head water tank ___________
a) Structural analysis b) Staging analysis
c) Surface analysis d) All of these

9) In order to minimize cracking due to shrinkage and temperature, minimum
reinforcement for thickness less than 100 mm is recommended as _________
a) 0.3% b) 0.2% c) 0.1% d) 0.4%

10) The critical section for the combined footing when there is a one way shear action
____________
a) d/2 b) d c) d/4 d) 2d

11) The value of 6cbc for M20 concrete is ______________
a) 7 b) 8 c) 8.5 d) 7.5

12) The floors of the underground water tanks are designed for ______________
pressure, for the full tank condition.
a) Uplift b) Water c) Earth d) All of these

13) For design of water tanks the permissible stress in bending tension in mild steel
bars is for is ______________ N/mm2.
a) 115 b) 140 c) 150 d) 230

14) In case of water tanks the permissible shear stress for M20 grade concrete is
___________ cN/mm2.
a) 1 b) 1.2 c) 1.25 d) 1.7

15) The walls of underground water tanks are designed for ______________ pressure,
specially under the condition when tank is empty.
a) Water b) Earth c) Both a) and b) d) All of these

16) As per IS 456-2000 recommendation in case of grid slab, width of beams should
not be less than ______________ mm.
a) 65 mm b) 80 mm c) 75 mm d) 70 mm

17) In water tanks the compressive (permissible) stress in column subjected to direct
load is ______________ N/mm2 for HYSD bars.
a) 115 b) 125 c) 175 d) 150

18) For fixed slab Mr at centre in case of circular slab is given by ______________
a) 1/16 qR2 b) 2/16 qR2 c) 3/16 qR2 d) 4/16 qR2

19) Middle strip in flat slab means the design strip bounded on each of its opposite
sides by
a) Panel b) Column strip c) Drop d) Column heads

20) In case of circular slab, for fixed slab Mr at support is ______________
a) –2/16 qR2 b) 3/16 qR2 c) 1/16 qR2 d) 4/16 qR2

______________
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No.

B.E. (Civil) (Part – I) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – I)

Day and Date : Thursday, 8-12-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.
ii) Use of IS 456 and IS 3370.
iii) Assume suitable data if necessary.
iv) Draw neat sketches wherever necessary.

SECTION – I

2. Design the interior panel of a flat slab 5 m × 5 m in size, for a super imposed load of
4 kN/m2, column size 500 mm × 500 mm. Provide without drop. Use M20 grade of
concrete and Fe415 steel. 20

3. Design a pile under column transmitting on axial load of 800 kN. The pile is to be
driven to hard stratum is available to depth 8 m. Use M20 concrete and Fe 415 steel. 20

4. a) Design a reinforced concrete raft foundation connecting the columns of multistoried
building. The column are arrayed in square grid 12 m × 12 m with their spacing
4 m apart. The SBC of the soil in 100 kN/m2. The total service load on all column
in 2700 kN. The columns are 400 mm × 400 mm in section. Adopt M20 concrete
and Fe 500 steel. Sketch the details of reinforcement in the raft foundation. 15

b) Explain combined footing with their different types and draw suitable sketches. 5

SECTION – II

5. A circular water tank of capacity 800000 lit. is resting on ground. The depth of tank is
limited to 6 m. A free board of 300 mm may be provided the wall and base slab is
casting integrally. Design the water tank using IS code method. Use M20 grade of
concrete and Fe 415 steel. Draw reinforcement detail. 20

6. Design a underground water tank of internal dimensions 6m × 3m × 3m soil surrounding
the tank always remains the dry. The tank should be provided with a roof slab soil
weight is 16 kN/m3. Use M20 concrete and mild steel. 20

7. A rectangular water tank 6 m long, 5 m wide and 4 m high has its walls rigidly jointed
at the critical edges. Design the tank by approximate method, it is supported an all
sides under the wall. Use M25 grade of concrete and Fe 415 steel. 20

_____________________
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Seat
No. Set P

B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I, i.e. Question No. 2
to Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : 20

1) Tub grinders are used for grinding ____________
a) Cloth waste b) Glass waste
c) Yard waste d) None of these

2) Recovery of energy in the form of heat is obtained from ____________
a) Combustion process b) Sanitary land filling
c) Anaerobic process d) None of these

3) Leachate is coloured liquid that comes out of ________
a) Septic tank b) Sanitary land fill
c) Aerated lagoons d) None of these

4) Stoichiometric amount of air for combustion of solid waste means ________
a) Amount of oxygen required for burning
b) Amount of carbon required for burning
c) Amount of sulphur required for burning
d) None of these

P.T.O.
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5) Sanitary landfills may cause trouble during __________

a) Peak Summers b) Peak  Winters

c) Peak monsoon d) None of these

6) The corresponding concentration of gas in leachate can be computed using

Henry’s law __________

a) Cs = Ks.P b) Cs = Ks/Kt
c) 60tCs μμ= d) None of these

7) Household hazardous waste includes batteries and __________

a) Radioactive waste b) Food waste

c) Leachate d) Nail polish

8) Explosive waste may not exist in ___________

a) Solid form

b) Liquid form

c) Solid, liquid and gaseous form

d) None of above

9) Important aspect in the implementation of sanitary land fills includes _______

a) Site selection

b) Land filing methods

c) Movement and control of landfill and leachate

d) All of above

10) The biomedical Waste Management Act were enacted in __________

a) 1988 b) 1996

c) 1976 d) 1998

______________
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section – I, i.e. Question No. 2 to
Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it

clearly.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Estimate the moisture content of solid waste sample of 100 kg using the
following data : 8

Sr. No. Component % by mass % by moisture content

1 food waste 16 65

2 paper 36 08

3 cardboards 05 05

4 plastic 10 02

5 grass 12 55

6 wood 08 04

7 metals 13 03

b) Explain in details municipal solid waste collection method.  6

3. a) Explain theory of composting in brief.  6

b) Distinguish between Indore method and Bangalore method of composting.  7
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4. a) Explain with figure the different types of magnetic separation methods.  7

b) Write short note on need for MSW management.  6

5. a) Explain different factors affecting incineration.  5

b) Write short note on Solid Waste (Management and Handling) rules.  4

c) Write short note on  pyrolysis and its products.  4

SECTION – II

Instruction : Question No. 6 is compulsory in Section – II and solve any two
questions from the remaining.

6. a) Define Hazardous waste. Explain in brief characteristics of hazardous waste.  5

b) Write a note on ‘Risk Management’.  5

c) Explain in brief how will you minimize the damage due to manmade hazard.  4

7. a) What are the different factors affecting the site selection for storage of
hazardous waste ? Explain in brief.  6

b) Define leachate and explain in short any two methods used to control the
flow of leachate.  7

8. a) Explain natural and manmade hazards with examples.  7

b) Write in details about the qualitative estimation of damages.  6

9. a) Write a detailed note on ‘waste minimization’. 7

b) Explain in details any one case study of hazards.  6

_____________________
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Seat
No. Set Q

B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I, i.e. Question No. 2
to Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : 20

1) Important aspect in the implementation of sanitary land fills includes _______
a) Site selection
b) Land filing methods
c) Movement and control of landfill and leachate
d) All of above

2) The biomedical Waste Management Act were enacted in __________
a) 1988 b) 1996
c) 1976 d) 1998

3) Household hazardous waste includes batteries and __________
a) Radioactive waste b) Food waste
c) Leachate d) Nail polish

P.T.O.
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4) Explosive waste may not exist in ___________

a) Solid form

b) Liquid form

c) Solid, liquid and gaseous form

d) None of above

5) Tub grinders are used for grinding ____________
a) Cloth waste b) Glass waste
c) Yard waste d) None of these

6) Recovery of energy in the form of heat is obtained from ____________
a) Combustion process b) Sanitary land filling
c) Anaerobic process d) None of these

7) Leachate is coloured liquid that comes out of ________
a) Septic tank b) Sanitary land fill
c) Aerated lagoons d) None of these

8) Stoichiometric amount of air for combustion of solid waste means ________
a) Amount of oxygen required for burning
b) Amount of carbon required for burning
c) Amount of sulphur required for burning
d) None of these

9) Sanitary landfills may cause trouble during __________

a) Peak Summers b) Peak  Winters

c) Peak monsoon d) None of these

10) The corresponding concentration of gas in leachate can be computed using

Henry’s law __________

a) Cs = Ks.P b) Cs = Ks/Kt
c) 60tCs μμ= d) None of these

______________
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section – I, i.e. Question No. 2 to
Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it

clearly.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Estimate the moisture content of solid waste sample of 100 kg using the
following data : 8

Sr. No. Component % by mass % by moisture content

1 food waste 16 65

2 paper 36 08

3 cardboards 05 05

4 plastic 10 02

5 grass 12 55

6 wood 08 04

7 metals 13 03

b) Explain in details municipal solid waste collection method.  6

3. a) Explain theory of composting in brief.  6

b) Distinguish between Indore method and Bangalore method of composting.  7
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4. a) Explain with figure the different types of magnetic separation methods.  7

b) Write short note on need for MSW management.  6

5. a) Explain different factors affecting incineration.  5

b) Write short note on Solid Waste (Management and Handling) rules.  4

c) Write short note on  pyrolysis and its products.  4

SECTION – II

Instruction : Question No. 6 is compulsory in Section – II and solve any two
questions from the remaining.

6. a) Define Hazardous waste. Explain in brief characteristics of hazardous waste.  5

b) Write a note on ‘Risk Management’.  5

c) Explain in brief how will you minimize the damage due to manmade hazard.  4

7. a) What are the different factors affecting the site selection for storage of
hazardous waste ? Explain in brief.  6

b) Define leachate and explain in short any two methods used to control the
flow of leachate.  7

8. a) Explain natural and manmade hazards with examples.  7

b) Write in details about the qualitative estimation of damages.  6

9. a) Write a detailed note on ‘waste minimization’. 7

b) Explain in details any one case study of hazards.  6

_____________________
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No. Set R

B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I, i.e. Question No. 2
to Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : 20

1) Sanitary landfills may cause trouble during __________

a) Peak Summers b) Peak  Winters

c) Peak monsoon d) None of these

2) The corresponding concentration of gas in leachate can be computed using

Henry’s law __________

a) Cs = Ks.P b) Cs = Ks/Kt
c) 60tCs μμ= d) None of these

3) Important aspect in the implementation of sanitary land fills includes _______

a) Site selection

b) Land filing methods

c) Movement and control of landfill and leachate

d) All of above

P.T.O.
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4) The biomedical Waste Management Act were enacted in __________

a) 1988 b) 1996

c) 1976 d) 1998

5) Leachate is coloured liquid that comes out of ________
a) Septic tank b) Sanitary land fill
c) Aerated lagoons d) None of these

6) Stoichiometric amount of air for combustion of solid waste means ________
a) Amount of oxygen required for burning
b) Amount of carbon required for burning
c) Amount of sulphur required for burning
d) None of these

7) Tub grinders are used for grinding ____________
a) Cloth waste b) Glass waste
c) Yard waste d) None of these

8) Recovery of energy in the form of heat is obtained from ____________
a) Combustion process b) Sanitary land filling
c) Anaerobic process d) None of these

9) Household hazardous waste includes batteries and __________

a) Radioactive waste b) Food waste

c) Leachate d) Nail polish

10) Explosive waste may not exist in ___________

a) Solid form

b) Liquid form

c) Solid, liquid and gaseous form

d) None of above

______________
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section – I, i.e. Question No. 2 to
Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it

clearly.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Estimate the moisture content of solid waste sample of 100 kg using the
following data : 8

Sr. No. Component % by mass % by moisture content

1 food waste 16 65

2 paper 36 08

3 cardboards 05 05

4 plastic 10 02

5 grass 12 55

6 wood 08 04

7 metals 13 03

b) Explain in details municipal solid waste collection method.  6

3. a) Explain theory of composting in brief.  6

b) Distinguish between Indore method and Bangalore method of composting.  7
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4. a) Explain with figure the different types of magnetic separation methods.  7

b) Write short note on need for MSW management.  6

5. a) Explain different factors affecting incineration.  5

b) Write short note on Solid Waste (Management and Handling) rules.  4

c) Write short note on  pyrolysis and its products.  4

SECTION – II

Instruction : Question No. 6 is compulsory in Section – II and solve any two
questions from the remaining.

6. a) Define Hazardous waste. Explain in brief characteristics of hazardous waste.  5

b) Write a note on ‘Risk Management’.  5

c) Explain in brief how will you minimize the damage due to manmade hazard.  4

7. a) What are the different factors affecting the site selection for storage of
hazardous waste ? Explain in brief.  6

b) Define leachate and explain in short any two methods used to control the
flow of leachate.  7

8. a) Explain natural and manmade hazards with examples.  7

b) Write in details about the qualitative estimation of damages.  6

9. a) Write a detailed note on ‘waste minimization’. 7

b) Explain in details any one case study of hazards.  6

_____________________
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No. Set S

B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions from Section – I, i.e. Question No. 2
to Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

4) Figures to the right indicate full marks.
5) Assume suitable data wherever necessary and mention it

clearly.
6) Use of non-programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct alternative : 20

1) Leachate is coloured liquid that comes out of ________
a) Septic tank b) Sanitary land fill
c) Aerated lagoons d) None of these

2) Stoichiometric amount of air for combustion of solid waste means ________
a) Amount of oxygen required for burning
b) Amount of carbon required for burning
c) Amount of sulphur required for burning
d) None of these

3) Sanitary landfills may cause trouble during __________
a) Peak Summers b) Peak  Winters
c) Peak monsoon d) None of these

P.T.O.
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4) The corresponding concentration of gas in leachate can be computed using
Henry’s law __________
a) Cs = Ks.P b) Cs = Ks/Kt

c) 60tCs μμ= d) None of these

5) Household hazardous waste includes batteries and __________

a) Radioactive waste b) Food waste

c) Leachate d) Nail polish

6) Explosive waste may not exist in ___________

a) Solid form

b) Liquid form

c) Solid, liquid and gaseous form

d) None of above

7) Important aspect in the implementation of sanitary land fills includes _______

a) Site selection

b) Land filing methods

c) Movement and control of landfill and leachate

d) All of above

8) The biomedical Waste Management Act were enacted in __________

a) 1988 b) 1996

c) 1976 d) 1998

9) Tub grinders are used for grinding ____________
a) Cloth waste b) Glass waste
c) Yard waste d) None of these

10) Recovery of energy in the form of heat is obtained from ____________
a) Combustion process b) Sanitary land filling
c) Anaerobic process d) None of these

______________
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016
(Elective – II)

SOLID AND HAZARDOUS WASTE MANAGEMENT

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section – I, i.e. Question No. 2 to
Question No. 5. Question No. 6 is compulsory in Section  – II
and solve any two questions from the remaining.

2) Figures to the right indicate full marks.
3) Assume suitable data wherever necessary and mention it

clearly.
4) Use of non-programmable calculator is allowed.

SECTION – I

2. a) Estimate the moisture content of solid waste sample of 100 kg using the
following data : 8

Sr. No. Component % by mass % by moisture content

1 food waste 16 65

2 paper 36 08

3 cardboards 05 05

4 plastic 10 02

5 grass 12 55

6 wood 08 04

7 metals 13 03

b) Explain in details municipal solid waste collection method.  6

3. a) Explain theory of composting in brief.  6

b) Distinguish between Indore method and Bangalore method of composting.  7
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4. a) Explain with figure the different types of magnetic separation methods.  7

b) Write short note on need for MSW management.  6

5. a) Explain different factors affecting incineration.  5

b) Write short note on Solid Waste (Management and Handling) rules.  4

c) Write short note on  pyrolysis and its products.  4

SECTION – II

Instruction : Question No. 6 is compulsory in Section – II and solve any two
questions from the remaining.

6. a) Define Hazardous waste. Explain in brief characteristics of hazardous waste.  5

b) Write a note on ‘Risk Management’.  5

c) Explain in brief how will you minimize the damage due to manmade hazard.  4

7. a) What are the different factors affecting the site selection for storage of
hazardous waste ? Explain in brief.  6

b) Define leachate and explain in short any two methods used to control the
flow of leachate.  7

8. a) Explain natural and manmade hazards with examples.  7

b) Write in details about the qualitative estimation of damages.  6

9. a) Write a detailed note on ‘waste minimization’. 7

b) Explain in details any one case study of hazards.  6

_____________________
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No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

            Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions each from Section I and Section II.

4) Figures to the right indicate full marks.

5) Assume suitable data if necessary and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Give the correct option for the following questions : (1×20=20)

1) The minimum width of carriage way for a two lane bridge is

a) 4.25 m b) 10 m c) 6 m d) 7.5 m

2) Section VII of IRC bridge code deals with

a) Composite construction b) Bearings

c) Cement concrete d) Foundations and substructure

3) To provide for the possible variation of the direction of the water current, allowance for an extra variation of

water current direction is

a) 15° b) 20° c) 25° d) 35°

4) The minimum clearance for class AA loading is

a) 0.15 m b) 1.0 m c) 1.1 m d) None of these

5) The pier cap or abutment cap should be of minimum _______ concrete.

a) M 20 grade b) M 25 garde c) M 30 grade d) None of these

6) Permissible shear stress (Tco) for M-25 concrete is

a) 0.28 N/mm2 b) 0.34 N/mm2 c) 0.4 N/mm2 d) 0.45 N/mm2

7) Total load in case of IRC 70 R tracked loading is

a) 700 kN b) 710 kN c) 1000 kN d) 554 kN

8) Pigeaud’s curves are used to calculate

a) Bending moment coefficients b) Load factor

c) Impact factor d) Effective span

P.T.O.

Set P
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9) Load factor ‘K’ by Courbon’s theory for uniform MI is given by

a) 1 1
2

i i
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n I X
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⎡ ⎤
⎢ ⎥
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e XW
n

n X

Σ
+
Σ
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ne XW
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n X
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⎡ ⎤
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d) 1 1
2

i i

e I XW
n

n I X

Σ
+
Σ

⎡ ⎤
⎢ ⎥
⎢ ⎥⎣ ⎦

10) Permissible maximum compressive stress of plain concrete M 20 is

a) 7.0 MPa b) 2.7 MPa c) 5.0 MPa d) 1.5 MPa

11) Braking force is taken as ___ of the design vehicle load.

a) 0.2 b) 0.4 c) 0.6 d) 0.8

12) Following is not type of expansion bearing

a) Sliding plate beam b) Steel roller-cum-rocker bearing

c) Elastomeric bearing d) Rocker bearing

13) Elastomeric having ultimate tensile strain

a) 300 percent maximum b) 300 percent minimum

c) 400 percent maximum d) 400 percent minimum

14) Guideline for the design of bridge foundation are available in IRC bridge code section

a) I b) III c) V d) VII

15) Which of the following statement is not true ?

a) Seismic and wind forces shall be considered to act simultaneously

b) Horizontal force due to seismic effect shall be taken to act through the C.G. of all the force under

consideration

c) Centrifugal force shall be considered to act at the height of 1.2 m above the level of carriage way

d) None of the above

16) Expansion joint are provided at

a) Support b) Foundation c) Abutment d) None of these

17) For selecting bearing, following factor is considered

a) High vertical load taking capability

b) Movement capability to cope with horizontal movements

c) Rotational capability

d) All

18) Rocker bearing are suitable for

a) R.C.C. bridge b) Timber bridge

c) Straight steel bridges d) All

19) For pre-stress concrete bridge minimum grade of concrete is

a) M-30 b) M-20 c) M-40 d) M-50

20) Hardness of elastomeric bearing shall be _______ on IRHD.

a) 75± 5 degrees b) 25± 5 degrees c) 60± 5 degrees d) 80± 5 degrees

______________
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  B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

          Instructions : 1) Solve any three questions each from Section I and Section II.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Answer the following :

A) What are the basic components of bridge structure ? Explain with the help of sketch. 5

B) What is the importance of subsoil exploration in the design of major bridges ? List
the data to be obtained from such explorations. 5

C) Give a critical review of IRC loading for bridges. 4

3. Find the design bending moment of two lane bridge solid deck slab for following data :

a) Effective span – 6.5 m

b) Carriage way width – 9 m

c) Kerb – 600 × 275 on both side

d) Live load – IRC Class A (Two lane)

e) Wearing coat – 100 mm thick

f) Use M-30 concrete and Fe-415 steel

g) Use α  = 2.77

Find the percentage change in the design bending moment if the live load of IRC class AA tracked is used. 13

4. A RCC T beam type bridge having deck slab of 220 mm thick, wearing coat of 80 mm thick, three longitudinal
girders and five cross girders. Determine the design bending moment for central longitudinal girders. Use
following additional data,

a) Carriage way width – 7.5 m

b) Span of bridge – 16 m

c) Live load – IRC class AA Tracked

d) Kerb – 600 mm wide, 400 mm deep

e) Web thickness for longitudinal and cross girder – 300 mm

f) Longitudinal Girder spacing – 300 mm

g) Use M-30 concrete and Fe-415 steel

Find the percentage change in the design bending moment of central girder if four longitudinal girders are
provided with spacing of 250 mm. 13

5. Design a slab panel having size of 2.7 m × 3.375 m. Consider IRC class AA tracked loading. Consider thickness
of slab as 200 mm and wearing coat thickness as 85 mm. Use M-30 concrete and Fe-415 steel.
Pigeuad’s coefficient – m1 = 0.085

     m2 = 0.035 13
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SECTION – II

6. Verify the adequacy of pier for the following data :
Top width of pier – 1.8 m, Height of pier upto springing level – 12 m, C/C distance of bearing – 1.2 m, Side batter 1:14,
HFL – 1.5 m below the bearing level, span of bridge – 16 m, Self weight of the superstructure = 250 kN/m, Live
load – IRC class AA tracked. Material of pier = M 20 concrete. 13

7. Verify the suitability of abutment as shown in the fig. 7.1. Use the following data Density of soil – 17 kN/m3,
Friction angle of soil (O) = 30°.
Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

8. A) Design a elastomeric unreinforced bearing pad for following data

Vertical load (sustained) = 185 kN,

Vertical load (dynamic) = 60 kN,

Horizontal force = 85 kN

Modulus of rigidity of elastomer = 1.2 N/mm2

Coefficient of friction = 0.35. 8

B) Write a note on expansion joints. 5

9. Write a note on following : (3.5×4=14)

a) Types of bridge pier with their suitability

b) Functions of bearing

c) Reinforced earth retaining wall

d) Importance of bridge inspection.

_____________________

Fig. no. 7.1
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No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

            Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions each from Section I and Section II.

4) Figures to the right indicate full marks.

5) Assume suitable data if necessary and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Give the correct option for the following questions : (1×20=20)

1) Expansion joint are provided at

a) Support b) Foundation c) Abutment d) None of these

2) For selecting bearing, following factor is considered

a) High vertical load taking capability

b) Movement capability to cope with horizontal movements

c) Rotational capability

d) All

3) Rocker bearing are suitable for

a) R.C.C. bridge b) Timber bridge

c) Straight steel bridges d) All

4) For pre-stress concrete bridge minimum grade of concrete is

a) M-30 b) M-20 c) M-40 d) M-50

5) Hardness of elastomeric bearing shall be _______ on IRHD.

a) 75± 5 degrees b) 25± 5 degrees c) 60± 5 degrees d) 80± 5 degrees

6) The minimum width of carriage way for a two lane bridge is

a) 4.25 m b) 10 m c) 6 m d) 7.5 m

7) Section VII of IRC bridge code deals with

a) Composite construction b) Bearings

c) Cement concrete d) Foundations and substructure

P.T.O.

Set Q
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8) To provide for the possible variation of the direction of the water current, allowance for an extra variation of

water current direction is

a) 15° b) 20° c) 25° d) 35°

9) The minimum clearance for class AA loading is

a) 0.15 m b) 1.0 m c) 1.1 m d) None of these

10) The pier cap or abutment cap should be of minimum _______ concrete.

a) M 20 grade b) M 25 garde c) M 30 grade d) None of these

11) Permissible shear stress (Tco) for M-25 concrete is

a) 0.28 N/mm2 b) 0.34 N/mm2 c) 0.4 N/mm2 d) 0.45 N/mm2

12) Total load in case of IRC 70 R tracked loading is

a) 700 kN b) 710 kN c) 1000 kN d) 554 kN

13) Pigeaud’s curves are used to calculate

a) Bending moment coefficients b) Load factor

c) Impact factor d) Effective span

14) Load factor ‘K’ by Courbon’s theory for uniform MI is given by

a) 1 1
2
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⎢ ⎥
⎣ ⎦
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15) Permissible maximum compressive stress of plain concrete M 20 is

a) 7.0 MPa b) 2.7 MPa c) 5.0 MPa d) 1.5 MPa

16) Braking force is taken as ___ of the design vehicle load.

a) 0.2 b) 0.4 c) 0.6 d) 0.8

17) Following is not type of expansion bearing

a) Sliding plate beam b) Steel roller-cum-rocker bearing

c) Elastomeric bearing d) Rocker bearing

18) Elastomeric having ultimate tensile strain

a) 300 percent maximum b) 300 percent minimum

c) 400 percent maximum d) 400 percent minimum

19) Guideline for the design of bridge foundation are available in IRC bridge code section

a) I b) III c) V d) VII

20) Which of the following statement is not true ?

a) Seismic and wind forces shall be considered to act simultaneously

b) Horizontal force due to seismic effect shall be taken to act through the C.G. of all the force under

consideration

c) Centrifugal force shall be considered to act at the height of 1.2 m above the level of carriage way

d) None of the above
______________
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  B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

          Instructions : 1) Solve any three questions each from Section I and Section II.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Answer the following :

A) What are the basic components of bridge structure ? Explain with the help of sketch. 5

B) What is the importance of subsoil exploration in the design of major bridges ? List
the data to be obtained from such explorations. 5

C) Give a critical review of IRC loading for bridges. 4

3. Find the design bending moment of two lane bridge solid deck slab for following data :

a) Effective span – 6.5 m

b) Carriage way width – 9 m

c) Kerb – 600 × 275 on both side

d) Live load – IRC Class A (Two lane)

e) Wearing coat – 100 mm thick

f) Use M-30 concrete and Fe-415 steel

g) Use α  = 2.77

Find the percentage change in the design bending moment if the live load of IRC class AA tracked is used. 13

4. A RCC T beam type bridge having deck slab of 220 mm thick, wearing coat of 80 mm thick, three longitudinal
girders and five cross girders. Determine the design bending moment for central longitudinal girders. Use
following additional data,

a) Carriage way width – 7.5 m

b) Span of bridge – 16 m

c) Live load – IRC class AA Tracked

d) Kerb – 600 mm wide, 400 mm deep

e) Web thickness for longitudinal and cross girder – 300 mm

f) Longitudinal Girder spacing – 300 mm

g) Use M-30 concrete and Fe-415 steel

Find the percentage change in the design bending moment of central girder if four longitudinal girders are
provided with spacing of 250 mm. 13

5. Design a slab panel having size of 2.7 m × 3.375 m. Consider IRC class AA tracked loading. Consider thickness
of slab as 200 mm and wearing coat thickness as 85 mm. Use M-30 concrete and Fe-415 steel.
Pigeuad’s coefficient – m1 = 0.085

     m2 = 0.035 13
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SECTION – II

6. Verify the adequacy of pier for the following data :
Top width of pier – 1.8 m, Height of pier upto springing level – 12 m, C/C distance of bearing – 1.2 m, Side batter 1:14,
HFL – 1.5 m below the bearing level, span of bridge – 16 m, Self weight of the superstructure = 250 kN/m, Live
load – IRC class AA tracked. Material of pier = M 20 concrete. 13

7. Verify the suitability of abutment as shown in the fig. 7.1. Use the following data Density of soil – 17 kN/m3,
Friction angle of soil (O) = 30°.
Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

8. A) Design a elastomeric unreinforced bearing pad for following data

Vertical load (sustained) = 185 kN,

Vertical load (dynamic) = 60 kN,

Horizontal force = 85 kN

Modulus of rigidity of elastomer = 1.2 N/mm2

Coefficient of friction = 0.35. 8

B) Write a note on expansion joints. 5

9. Write a note on following : (3.5×4=14)

a) Types of bridge pier with their suitability

b) Functions of bearing

c) Reinforced earth retaining wall

d) Importance of bridge inspection.

_____________________

Fig. no. 7.1
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

            Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions each from Section I and Section II.

4) Figures to the right indicate full marks.

5) Assume suitable data if necessary and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Give the correct option for the following questions : (1×20=20)

1) Braking force is taken as ___ of the design vehicle load.

a) 0.2 b) 0.4 c) 0.6 d) 0.8

2) Following is not type of expansion bearing

a) Sliding plate beam b) Steel roller-cum-rocker bearing

c) Elastomeric bearing d) Rocker bearing

3) Elastomeric having ultimate tensile strain

a) 300 percent maximum b) 300 percent minimum

c) 400 percent maximum d) 400 percent minimum

4) Guideline for the design of bridge foundation are available in IRC bridge code section

a) I b) III c) V d) VII

5) Which of the following statement is not true ?

a) Seismic and wind forces shall be considered to act simultaneously

b) Horizontal force due to seismic effect shall be taken to act through the C.G. of all the force under
consideration

c) Centrifugal force shall be considered to act at the height of 1.2 m above the level of carriage way

d) None of the above

6) Expansion joint are provided at

a) Support b) Foundation c) Abutment d) None of these

7) For selecting bearing, following factor is considered

a) High vertical load taking capability

b) Movement capability to cope with horizontal movements

c) Rotational capability

d) All

P.T.O.
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8) Rocker bearing are suitable for

a) R.C.C. bridge b) Timber bridge

c) Straight steel bridges d) All

9) For pre-stress concrete bridge minimum grade of concrete is

a) M-30 b) M-20 c) M-40 d) M-50

10) Hardness of elastomeric bearing shall be _______ on IRHD.

a) 75± 5 degrees b) 25± 5 degrees c) 60± 5 degrees d) 80± 5 degrees

11) The minimum width of carriage way for a two lane bridge is

a) 4.25 m b) 10 m c) 6 m d) 7.5 m

12) Section VII of IRC bridge code deals with

a) Composite construction b) Bearings

c) Cement concrete d) Foundations and substructure

13) To provide for the possible variation of the direction of the water current, allowance for an extra variation of

water current direction is

a) 15° b) 20° c) 25° d) 35°

14) The minimum clearance for class AA loading is

a) 0.15 m b) 1.0 m c) 1.1 m d) None of these

15) The pier cap or abutment cap should be of minimum _______ concrete.

a) M 20 grade b) M 25 garde c) M 30 grade d) None of these

16) Permissible shear stress (Tco) for M-25 concrete is

a) 0.28 N/mm2 b) 0.34 N/mm2 c) 0.4 N/mm2 d) 0.45 N/mm2

17) Total load in case of IRC 70 R tracked loading is

a) 700 kN b) 710 kN c) 1000 kN d) 554 kN

18) Pigeaud’s curves are used to calculate

a) Bending moment coefficients b) Load factor

c) Impact factor d) Effective span

19) Load factor ‘K’ by Courbon’s theory for uniform MI is given by

a) 1 1
2

i i
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1

n I X

Σ
+

Σ

⎡ ⎤
⎢ ⎥
⎢ ⎥⎣ ⎦

b) 1
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e XW
n

n X

Σ
+
Σ

⎡ ⎤
⎢ ⎥
⎣ ⎦

c) 1
2

ne XW
1

n X

Σ
+

Σ

⎡ ⎤
⎢ ⎥
⎣ ⎦

d) 1 1
2

i i

e I XW
n

n I X

Σ
+
Σ

⎡ ⎤
⎢ ⎥
⎢ ⎥⎣ ⎦

20) Permissible maximum compressive stress of plain concrete M 20 is

a) 7.0 MPa b) 2.7 MPa c) 5.0 MPa d) 1.5 MPa

______________
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No.

  B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

          Instructions : 1) Solve any three questions each from Section I and Section II.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Answer the following :

A) What are the basic components of bridge structure ? Explain with the help of sketch. 5

B) What is the importance of subsoil exploration in the design of major bridges ? List
the data to be obtained from such explorations. 5

C) Give a critical review of IRC loading for bridges. 4

3. Find the design bending moment of two lane bridge solid deck slab for following data :

a) Effective span – 6.5 m

b) Carriage way width – 9 m

c) Kerb – 600 × 275 on both side

d) Live load – IRC Class A (Two lane)

e) Wearing coat – 100 mm thick

f) Use M-30 concrete and Fe-415 steel

g) Use α  = 2.77

Find the percentage change in the design bending moment if the live load of IRC class AA tracked is used. 13

4. A RCC T beam type bridge having deck slab of 220 mm thick, wearing coat of 80 mm thick, three longitudinal
girders and five cross girders. Determine the design bending moment for central longitudinal girders. Use
following additional data,

a) Carriage way width – 7.5 m

b) Span of bridge – 16 m

c) Live load – IRC class AA Tracked

d) Kerb – 600 mm wide, 400 mm deep

e) Web thickness for longitudinal and cross girder – 300 mm

f) Longitudinal Girder spacing – 300 mm

g) Use M-30 concrete and Fe-415 steel

Find the percentage change in the design bending moment of central girder if four longitudinal girders are
provided with spacing of 250 mm. 13

5. Design a slab panel having size of 2.7 m × 3.375 m. Consider IRC class AA tracked loading. Consider thickness
of slab as 200 mm and wearing coat thickness as 85 mm. Use M-30 concrete and Fe-415 steel.
Pigeuad’s coefficient – m1 = 0.085

     m2 = 0.035 13
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SECTION – II

6. Verify the adequacy of pier for the following data :
Top width of pier – 1.8 m, Height of pier upto springing level – 12 m, C/C distance of bearing – 1.2 m, Side batter 1:14,
HFL – 1.5 m below the bearing level, span of bridge – 16 m, Self weight of the superstructure = 250 kN/m, Live
load – IRC class AA tracked. Material of pier = M 20 concrete. 13

7. Verify the suitability of abutment as shown in the fig. 7.1. Use the following data Density of soil – 17 kN/m3,
Friction angle of soil (O) = 30°.
Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

8. A) Design a elastomeric unreinforced bearing pad for following data

Vertical load (sustained) = 185 kN,

Vertical load (dynamic) = 60 kN,

Horizontal force = 85 kN

Modulus of rigidity of elastomer = 1.2 N/mm2

Coefficient of friction = 0.35. 8

B) Write a note on expansion joints. 5

9. Write a note on following : (3.5×4=14)

a) Types of bridge pier with their suitability

b) Functions of bearing

c) Reinforced earth retaining wall

d) Importance of bridge inspection.

_____________________

Fig. no. 7.1
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Seat
No.

 B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

            Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Solve any three questions each from Section I and Section II.

4) Figures to the right indicate full marks.

5) Assume suitable data if necessary and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Give the correct option for the following questions : (1×20=20)

1) Permissible shear stress (Tco) for M-25 concrete is

a) 0.28 N/mm2 b) 0.34 N/mm2 c) 0.4 N/mm2 d) 0.45 N/mm2

2) Total load in case of IRC 70 R tracked loading is

a) 700 kN b) 710 kN c) 1000 kN d) 554 kN

3) Pigeaud’s curves are used to calculate

a) Bending moment coefficients b) Load factor

c) Impact factor d) Effective span

4) Load factor ‘K’ by Courbon’s theory for uniform MI is given by

a) 1 1
2

i i

n e I XW
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n I X
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⎡ ⎤
⎢ ⎥
⎢ ⎥⎣ ⎦
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n X

Σ
+
Σ

⎡ ⎤
⎢ ⎥
⎣ ⎦

c) 1
2

ne XW
1

n X

Σ
+

Σ

⎡ ⎤
⎢ ⎥
⎣ ⎦

d) 1 1
2

i i

e I XW
n

n I X

Σ
+
Σ

⎡ ⎤
⎢ ⎥
⎢ ⎥⎣ ⎦

5) Permissible maximum compressive stress of plain concrete M 20 is

a) 7.0 MPa b) 2.7 MPa c) 5.0 MPa d) 1.5 MPa

6) Braking force is taken as ___ of the design vehicle load.

a) 0.2 b) 0.4 c) 0.6 d) 0.8

7) Following is not type of expansion bearing

a) Sliding plate beam b) Steel roller-cum-rocker bearing

c) Elastomeric bearing d) Rocker bearing

P.T.O.
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8) Elastomeric having ultimate tensile strain

a) 300 percent maximum b) 300 percent minimum

c) 400 percent maximum d) 400 percent minimum

9) Guideline for the design of bridge foundation are available in IRC bridge code section

a) I b) III c) V d) VII

10) Which of the following statement is not true ?

a) Seismic and wind forces shall be considered to act simultaneously

b) Horizontal force due to seismic effect shall be taken to act through the C.G. of all the force under

consideration

c) Centrifugal force shall be considered to act at the height of 1.2 m above the level of carriage way

d) None of the above

11) Expansion joint are provided at

a) Support b) Foundation c) Abutment d) None of these

12) For selecting bearing, following factor is considered

a) High vertical load taking capability

b) Movement capability to cope with horizontal movements

c) Rotational capability

d) All

13) Rocker bearing are suitable for

a) R.C.C. bridge b) Timber bridge

c) Straight steel bridges d) All

14) For pre-stress concrete bridge minimum grade of concrete is

a) M-30 b) M-20 c) M-40 d) M-50

15) Hardness of elastomeric bearing shall be _______ on IRHD.

a) 75± 5 degrees b) 25± 5 degrees c) 60± 5 degrees d) 80± 5 degrees

16) The minimum width of carriage way for a two lane bridge is

a) 4.25 m b) 10 m c) 6 m d) 7.5 m

17) Section VII of IRC bridge code deals with

a) Composite construction b) Bearings

c) Cement concrete d) Foundations and substructure

18) To provide for the possible variation of the direction of the water current, allowance for an extra variation of

water current direction is

a) 15° b) 20° c) 25° d) 35°

19) The minimum clearance for class AA loading is

a) 0.15 m b) 1.0 m c) 1.1 m d) None of these

20) The pier cap or abutment cap should be of minimum _______ concrete.

a) M 20 grade b) M 25 garde c) M 30 grade d) None of these

______________
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  B.E. (Civil) (Part – II) (Old) Examination, 2016

Elective – II : DESIGN OF BRIDGES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

          Instructions : 1) Solve any three questions each from Section I and Section II.

2) Figures to the right indicate full marks.

3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. Answer the following :

A) What are the basic components of bridge structure ? Explain with the help of sketch. 5

B) What is the importance of subsoil exploration in the design of major bridges ? List
the data to be obtained from such explorations. 5

C) Give a critical review of IRC loading for bridges. 4

3. Find the design bending moment of two lane bridge solid deck slab for following data :

a) Effective span – 6.5 m

b) Carriage way width – 9 m

c) Kerb – 600 × 275 on both side

d) Live load – IRC Class A (Two lane)

e) Wearing coat – 100 mm thick

f) Use M-30 concrete and Fe-415 steel

g) Use α  = 2.77

Find the percentage change in the design bending moment if the live load of IRC class AA tracked is used. 13

4. A RCC T beam type bridge having deck slab of 220 mm thick, wearing coat of 80 mm thick, three longitudinal
girders and five cross girders. Determine the design bending moment for central longitudinal girders. Use
following additional data,

a) Carriage way width – 7.5 m

b) Span of bridge – 16 m

c) Live load – IRC class AA Tracked

d) Kerb – 600 mm wide, 400 mm deep

e) Web thickness for longitudinal and cross girder – 300 mm

f) Longitudinal Girder spacing – 300 mm

g) Use M-30 concrete and Fe-415 steel

Find the percentage change in the design bending moment of central girder if four longitudinal girders are
provided with spacing of 250 mm. 13

5. Design a slab panel having size of 2.7 m × 3.375 m. Consider IRC class AA tracked loading. Consider thickness
of slab as 200 mm and wearing coat thickness as 85 mm. Use M-30 concrete and Fe-415 steel.
Pigeuad’s coefficient – m1 = 0.085

     m2 = 0.035 13



Set S

SLR-EP – 413 -4- ������		��

SECTION – II

6. Verify the adequacy of pier for the following data :
Top width of pier – 1.8 m, Height of pier upto springing level – 12 m, C/C distance of bearing – 1.2 m, Side batter 1:14,
HFL – 1.5 m below the bearing level, span of bridge – 16 m, Self weight of the superstructure = 250 kN/m, Live
load – IRC class AA tracked. Material of pier = M 20 concrete. 13

7. Verify the suitability of abutment as shown in the fig. 7.1. Use the following data Density of soil – 17 kN/m3,
Friction angle of soil (O) = 30°.
Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

8. A) Design a elastomeric unreinforced bearing pad for following data

Vertical load (sustained) = 185 kN,

Vertical load (dynamic) = 60 kN,

Horizontal force = 85 kN

Modulus of rigidity of elastomer = 1.2 N/mm2

Coefficient of friction = 0.35. 8

B) Write a note on expansion joints. 5

9. Write a note on following : (3.5×4=14)

a) Types of bridge pier with their suitability

b) Functions of bearing

c) Reinforced earth retaining wall

d) Importance of bridge inspection.

_____________________

Fig. no. 7.1
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B.E. (Civil) (Part – II) (Old) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

ii) Use of IS 456 and IS 3370 is not allowed.
iii) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (1×20=20)

1) In water tank, for Fe250 the permissible tensile stress in the reinforcement away
from water face is ________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

2) A foundation rests on
a) base of the foundation b) subgrade
c) foundation soil d) both b) and c)

3) In water tank, for Fe250 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

4) For a circular slab carrying a uniformly distributed load, the ratio of the maximum
negative to maximum positive radial moment, is
a) 1 b) 2 c) 3 d) 4

5) In water tank, for Fe415 the permissible tensile stress in the reinforcement near
the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

6) The effective width of a column strip of a flat slab, is
a) one-fourth the width of the panel b) radius of the column
c) half the width of the panel d) none of these

7) A pile of length L carrying a uniformly distributed load W per metre length is
suspended at two points, the maximum, B.M. at the centre of the pile or at the
points of suspension, is

a)
8

WL
b)

24
WL2

c)
47

WL2

d)
26

WL2

P.T.O.
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8) Thickened part of a flat slab over its supporting column, is technically known as
a) drop panel b) capital c) column head d) none of these

9) In water tank, for Fe500 the permissible tensile stress in the reinforcement away
from water face is __________
a) 125 N/mm2 b) 245 N/mm2 c) 205 N/mm2 d) 190 N/mm2

10) According to I.S. : 456, 1978 the thickness of reinforced concrete footing on piles
at its edges, is kept less than
a) 20 cm b) 30 cm c) 40 cm d) 50 cm

11) The advantage of a concrete pile over a timber pile, is
a) no decay due to termites b) no restriction on length
c) higher bearing capacity d) all of the above

12) In water tank, for Fe415 the permissible tensile stress in the reinforcement away
from the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

13) On piles, the drop must be at least
a) 80 cm b) 100 cm c) 120 cm d) 140 cm

14) A raft foundation is provided if its area exceeds the plan area of the building
a) 10% b) 20% c) 30% d) 50%

15) In water tank, for Fe500 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

16) The diameter of the column head support a flat slab, is generally kept
a) 0.25 times the diameter of the column
b) 4.0 cm larger than the diameter of the column
c) 0.25 times the span length
d) none of these

17) A foundation is called shallow if its depth is
a) one-fourth of its width b) three-fourth of its width
c) half of its width d) equal to its width

18) The minimum thickness of a flat slab is taken
a) L/32 for end panels without drops b) L/36 for interior panels without drop
c) L/36 for end panels without drops d) all of the above

19) The self-weight of the footing, is
a) not considered for calculating the upward pressure on footing
b) also considered for calculating the upward pressure on footing
c) not considered for calculating the area of the footing
d) both b) and c)

20) The weight of a foundation is assumed as
a) 5% of wall weight b) 7% of wall weight
c) 10% of wall weight d) 12% of wall weight

______________
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Seat
No.

B.E. (Civil) (Part – II) (Old) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.

ii) Use of IS 456 and IS 3370 Part IV are allowed.

iii) Assume suitable data if necessary.

iv) Draw neat sketches wherever necessary.

SECTION – I

2. a) Design the interior panel of a flat slab for live load of 3500 N/m2. The panels are

6 m × 6 m in size. The drop shall be provided. Use M25 grade of concrete and

Fe415 steel. 12

b) Sketch the reinforcement details for circular slab. 8

3. Design combined rectangular footing for two columns each 400 mm × 400 mm located

4 m centre to centre. Each column carries an axial load of 900 kN. The safe bearing

capacity of soil may be taken as 275 kN/m2. Use M20 grade of concrete and Fe500

steel. 20

4. A column carrying a load of 2200 kN has to be supported by four piles each size of

300 mm × 300 mm. The piles are spaced at 1 m centre to centre. The size of column is

600 mm × 600 mm. Design a suitable pile cap. Use M20 grade of concrete and Fe415

steel. 20
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SECTION – II

5. Design a circular water tank with fixed base for capacity of 3 lakh litres. The depth of

water is to be 4 m including a free board of 200 mm. Use M25 grade of concrete and

Fe415 steel. The tank is free at top and fixed at base. Take unit weight of water as

9.8 kN/m3. Use IS code method. 20

6. A rectangular water tank 4.5 m long 2.5 m wide and 2.5 m high has its walls rigidly

jointed at the critical edges. Design the tank by IS code method, it is supported an all

sides under the wall. Use M25 grade of concrete and Fe415 steel. 20

7. Design an underground water tank 4 m × 7 m × 3 m deep. The subsoil consists of sand

having angle of repose of 30° and saturated unit weight of 18 kN/m3. The water table

is likely to rise up to ground level. Use M25 grade of concrete and Fe500 steel.

Take unit weight of water as 9.81 kN/m3. 20

_____________________
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B.E. (Civil) (Part – II) (Old) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

ii) Use of IS 456 and IS 3370 is not allowed.
iii) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (1×20=20)

1) The diameter of the column head support a flat slab, is generally kept
a) 0.25 times the diameter of the column
b) 4.0 cm larger than the diameter of the column
c) 0.25 times the span length
d) none of these

2) A foundation is called shallow if its depth is
a) one-fourth of its width b) three-fourth of its width
c) half of its width d) equal to its width

3) The minimum thickness of a flat slab is taken
a) L/32 for end panels without drops b) L/36 for interior panels without drop
c) L/36 for end panels without drops d) all of the above

4) The self-weight of the footing, is
a) not considered for calculating the upward pressure on footing
b) also considered for calculating the upward pressure on footing
c) not considered for calculating the area of the footing
d) both b) and c)

5) The weight of a foundation is assumed as
a) 5% of wall weight b) 7% of wall weight
c) 10% of wall weight d) 12% of wall weight

6) In water tank, for Fe250 the permissible tensile stress in the reinforcement away
from water face is ________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

7) A foundation rests on
a) base of the foundation b) subgrade
c) foundation soil d) both b) and c)

P.T.O.
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8) In water tank, for Fe250 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

9) For a circular slab carrying a uniformly distributed load, the ratio of the maximum
negative to maximum positive radial moment, is
a) 1 b) 2 c) 3 d) 4

10) In water tank, for Fe415 the permissible tensile stress in the reinforcement near
the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

11) The effective width of a column strip of a flat slab, is
a) one-fourth the width of the panel b) radius of the column
c) half the width of the panel d) none of these

12) A pile of length L carrying a uniformly distributed load W per metre length is
suspended at two points, the maximum, B.M. at the centre of the pile or at the
points of suspension, is

a)
8

WL
b)

24
WL2

c)
47

WL2

d)
26

WL2

13) Thickened part of a flat slab over its supporting column, is technically known as
a) drop panel b) capital c) column head d) none of these

14) In water tank, for Fe500 the permissible tensile stress in the reinforcement away
from water face is __________
a) 125 N/mm2 b) 245 N/mm2 c) 205 N/mm2 d) 190 N/mm2

15) According to I.S. : 456, 1978 the thickness of reinforced concrete footing on piles
at its edges, is kept less than
a) 20 cm b) 30 cm c) 40 cm d) 50 cm

16) The advantage of a concrete pile over a timber pile, is
a) no decay due to termites b) no restriction on length
c) higher bearing capacity d) all of the above

17) In water tank, for Fe415 the permissible tensile stress in the reinforcement away
from the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

18) On piles, the drop must be at least
a) 80 cm b) 100 cm c) 120 cm d) 140 cm

19) A raft foundation is provided if its area exceeds the plan area of the building
a) 10% b) 20% c) 30% d) 50%

20) In water tank, for Fe500 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

______________
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B.E. (Civil) (Part – II) (Old) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.

ii) Use of IS 456 and IS 3370 Part IV are allowed.

iii) Assume suitable data if necessary.

iv) Draw neat sketches wherever necessary.

SECTION – I

2. a) Design the interior panel of a flat slab for live load of 3500 N/m2. The panels are

6 m × 6 m in size. The drop shall be provided. Use M25 grade of concrete and

Fe415 steel. 12

b) Sketch the reinforcement details for circular slab. 8

3. Design combined rectangular footing for two columns each 400 mm × 400 mm located

4 m centre to centre. Each column carries an axial load of 900 kN. The safe bearing

capacity of soil may be taken as 275 kN/m2. Use M20 grade of concrete and Fe500

steel. 20

4. A column carrying a load of 2200 kN has to be supported by four piles each size of

300 mm × 300 mm. The piles are spaced at 1 m centre to centre. The size of column is

600 mm × 600 mm. Design a suitable pile cap. Use M20 grade of concrete and Fe415

steel. 20
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SECTION – II

5. Design a circular water tank with fixed base for capacity of 3 lakh litres. The depth of

water is to be 4 m including a free board of 200 mm. Use M25 grade of concrete and

Fe415 steel. The tank is free at top and fixed at base. Take unit weight of water as

9.8 kN/m3. Use IS code method. 20

6. A rectangular water tank 4.5 m long 2.5 m wide and 2.5 m high has its walls rigidly

jointed at the critical edges. Design the tank by IS code method, it is supported an all

sides under the wall. Use M25 grade of concrete and Fe415 steel. 20

7. Design an underground water tank 4 m × 7 m × 3 m deep. The subsoil consists of sand

having angle of repose of 30° and saturated unit weight of 18 kN/m3. The water table

is likely to rise up to ground level. Use M25 grade of concrete and Fe500 steel.

Take unit weight of water as 9.81 kN/m3. 20

_____________________
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B.E. (Civil) (Part – II) (Old) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

ii) Use of IS 456 and IS 3370 is not allowed.
iii) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (1×20=20)

1) The advantage of a concrete pile over a timber pile, is
a) no decay due to termites b) no restriction on length
c) higher bearing capacity d) all of the above

2) In water tank, for Fe415 the permissible tensile stress in the reinforcement away
from the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

3) On piles, the drop must be at least
a) 80 cm b) 100 cm c) 120 cm d) 140 cm

4) A raft foundation is provided if its area exceeds the plan area of the building
a) 10% b) 20% c) 30% d) 50%

5) In water tank, for Fe500 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

6) The diameter of the column head support a flat slab, is generally kept
a) 0.25 times the diameter of the column
b) 4.0 cm larger than the diameter of the column
c) 0.25 times the span length
d) none of these

7) A foundation is called shallow if its depth is
a) one-fourth of its width b) three-fourth of its width
c) half of its width d) equal to its width

8) The minimum thickness of a flat slab is taken
a) L/32 for end panels without drops b) L/36 for interior panels without drop
c) L/36 for end panels without drops d) all of the above

P.T.O.
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9) The self-weight of the footing, is
a) not considered for calculating the upward pressure on footing
b) also considered for calculating the upward pressure on footing
c) not considered for calculating the area of the footing
d) both b) and c)

10) The weight of a foundation is assumed as
a) 5% of wall weight b) 7% of wall weight
c) 10% of wall weight d) 12% of wall weight

11) In water tank, for Fe250 the permissible tensile stress in the reinforcement away
from water face is ________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

12) A foundation rests on
a) base of the foundation b) subgrade
c) foundation soil d) both b) and c)

13) In water tank, for Fe250 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

14) For a circular slab carrying a uniformly distributed load, the ratio of the maximum
negative to maximum positive radial moment, is
a) 1 b) 2 c) 3 d) 4

15) In water tank, for Fe415 the permissible tensile stress in the reinforcement near
the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

16) The effective width of a column strip of a flat slab, is
a) one-fourth the width of the panel b) radius of the column
c) half the width of the panel d) none of these

17) A pile of length L carrying a uniformly distributed load W per metre length is
suspended at two points, the maximum, B.M. at the centre of the pile or at the
points of suspension, is

a)
8

WL
b)

24
WL2

c)
47

WL2

d)
26

WL2

18) Thickened part of a flat slab over its supporting column, is technically known as
a) drop panel b) capital c) column head d) none of these

19) In water tank, for Fe500 the permissible tensile stress in the reinforcement away
from water face is __________
a) 125 N/mm2 b) 245 N/mm2 c) 205 N/mm2 d) 190 N/mm2

20) According to I.S. : 456, 1978 the thickness of reinforced concrete footing on piles
at its edges, is kept less than
a) 20 cm b) 30 cm c) 40 cm d) 50 cm

______________



Set R

�������	
� -3- SLR-EP – 415

Seat
No.

B.E. (Civil) (Part – II) (Old) Examination, 2016
ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.

ii) Use of IS 456 and IS 3370 Part IV are allowed.

iii) Assume suitable data if necessary.

iv) Draw neat sketches wherever necessary.

SECTION – I

2. a) Design the interior panel of a flat slab for live load of 3500 N/m2. The panels are

6 m × 6 m in size. The drop shall be provided. Use M25 grade of concrete and

Fe415 steel. 12

b) Sketch the reinforcement details for circular slab. 8

3. Design combined rectangular footing for two columns each 400 mm × 400 mm located

4 m centre to centre. Each column carries an axial load of 900 kN. The safe bearing

capacity of soil may be taken as 275 kN/m2. Use M20 grade of concrete and Fe500

steel. 20

4. A column carrying a load of 2200 kN has to be supported by four piles each size of

300 mm × 300 mm. The piles are spaced at 1 m centre to centre. The size of column is

600 mm × 600 mm. Design a suitable pile cap. Use M20 grade of concrete and Fe415

steel. 20
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SECTION – II

5. Design a circular water tank with fixed base for capacity of 3 lakh litres. The depth of

water is to be 4 m including a free board of 200 mm. Use M25 grade of concrete and

Fe415 steel. The tank is free at top and fixed at base. Take unit weight of water as

9.8 kN/m3. Use IS code method. 20

6. A rectangular water tank 4.5 m long 2.5 m wide and 2.5 m high has its walls rigidly

jointed at the critical edges. Design the tank by IS code method, it is supported an all

sides under the wall. Use M25 grade of concrete and Fe415 steel. 20

7. Design an underground water tank 4 m × 7 m × 3 m deep. The subsoil consists of sand

having angle of repose of 30° and saturated unit weight of 18 kN/m3. The water table

is likely to rise up to ground level. Use M25 grade of concrete and Fe500 steel.

Take unit weight of water as 9.81 kN/m3. 20

_____________________
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ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

ii) Use of IS 456 and IS 3370 is not allowed.
iii) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (1×20=20)

1) The effective width of a column strip of a flat slab, is
a) one-fourth the width of the panel b) radius of the column
c) half the width of the panel d) none of these

2) A pile of length L carrying a uniformly distributed load W per metre length is
suspended at two points, the maximum, B.M. at the centre of the pile or at the
points of suspension, is

a)
8

WL
b)

24
WL2

c)
47

WL2

d)
26

WL2

3) Thickened part of a flat slab over its supporting column, is technically known as
a) drop panel b) capital c) column head d) none of these

4) In water tank, for Fe500 the permissible tensile stress in the reinforcement away
from water face is __________
a) 125 N/mm2 b) 245 N/mm2 c) 205 N/mm2 d) 190 N/mm2

5) According to I.S. : 456, 1978 the thickness of reinforced concrete footing on piles
at its edges, is kept less than
a) 20 cm b) 30 cm c) 40 cm d) 50 cm

6) The advantage of a concrete pile over a timber pile, is
a) no decay due to termites b) no restriction on length
c) higher bearing capacity d) all of the above

7) In water tank, for Fe415 the permissible tensile stress in the reinforcement away
from the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

8) On piles, the drop must be at least
a) 80 cm b) 100 cm c) 120 cm d) 140 cm

P.T.O.
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9) A raft foundation is provided if its area exceeds the plan area of the building
a) 10% b) 20% c) 30% d) 50%

10) In water tank, for Fe500 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

11) The diameter of the column head support a flat slab, is generally kept
a) 0.25 times the diameter of the column
b) 4.0 cm larger than the diameter of the column
c) 0.25 times the span length
d) none of these

12) A foundation is called shallow if its depth is
a) one-fourth of its width b) three-fourth of its width
c) half of its width d) equal to its width

13) The minimum thickness of a flat slab is taken
a) L/32 for end panels without drops b) L/36 for interior panels without drop
c) L/36 for end panels without drops d) all of the above

14) The self-weight of the footing, is
a) not considered for calculating the upward pressure on footing
b) also considered for calculating the upward pressure on footing
c) not considered for calculating the area of the footing
d) both b) and c)

15) The weight of a foundation is assumed as
a) 5% of wall weight b) 7% of wall weight
c) 10% of wall weight d) 12% of wall weight

16) In water tank, for Fe250 the permissible tensile stress in the reinforcement away
from water face is ________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

17) A foundation rests on
a) base of the foundation b) subgrade
c) foundation soil d) both b) and c)

18) In water tank, for Fe250 the permissible tensile stress in the reinforcement near the
water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 115 N/mm2 d) 145 N/mm2

19) For a circular slab carrying a uniformly distributed load, the ratio of the maximum
negative to maximum positive radial moment, is
a) 1 b) 2 c) 3 d) 4

20) In water tank, for Fe415 the permissible tensile stress in the reinforcement near
the water face is _________
a) 125 N/mm2 b) 150 N/mm2 c) 205 N/mm2 d) 190 N/mm2

______________
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ADVANCED DESIGN OF CONCRETE STRUCTURES (Elective – III)

Day and Date : Thursday, 24-11-2016 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : i) Answer any two questions from each Section.

ii) Use of IS 456 and IS 3370 Part IV are allowed.

iii) Assume suitable data if necessary.

iv) Draw neat sketches wherever necessary.

SECTION – I

2. a) Design the interior panel of a flat slab for live load of 3500 N/m2. The panels are

6 m × 6 m in size. The drop shall be provided. Use M25 grade of concrete and

Fe415 steel. 12

b) Sketch the reinforcement details for circular slab. 8

3. Design combined rectangular footing for two columns each 400 mm × 400 mm located

4 m centre to centre. Each column carries an axial load of 900 kN. The safe bearing

capacity of soil may be taken as 275 kN/m2. Use M20 grade of concrete and Fe500

steel. 20

4. A column carrying a load of 2200 kN has to be supported by four piles each size of

300 mm × 300 mm. The piles are spaced at 1 m centre to centre. The size of column is

600 mm × 600 mm. Design a suitable pile cap. Use M20 grade of concrete and Fe415

steel. 20
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SECTION – II

5. Design a circular water tank with fixed base for capacity of 3 lakh litres. The depth of

water is to be 4 m including a free board of 200 mm. Use M25 grade of concrete and

Fe415 steel. The tank is free at top and fixed at base. Take unit weight of water as

9.8 kN/m3. Use IS code method. 20

6. A rectangular water tank 4.5 m long 2.5 m wide and 2.5 m high has its walls rigidly

jointed at the critical edges. Design the tank by IS code method, it is supported an all

sides under the wall. Use M25 grade of concrete and Fe415 steel. 20

7. Design an underground water tank 4 m × 7 m × 3 m deep. The subsoil consists of sand

having angle of repose of 30° and saturated unit weight of 18 kN/m3. The water table

is likely to rise up to ground level. Use M25 grade of concrete and Fe500 steel.

Take unit weight of water as 9.81 kN/m3. 20

_____________________
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B.E. (Civil) (Part – II) Examination, 2016
OPTIMIZATION TECHNIQUES (Elective – III) (Old)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) If the saddle point does not exist
a) It is deterministic game b) Mixed strategies are used
c) Maximin-Minimax criteria are used d) It is a fair  game

2) A game is said to be fair if
a) Saddle point exists b) Pure strategies are used
c) Value of the game is zero d) It is a zero sum game

3) Which of the following methods can not be used for the games without saddle points ?
a) Algebraic method b) Linear programming
c) Graphical solution d) Minimax-maximin criteria

4) If there are more than one local minimum or local maximum then they
a) Need not have same value b) Same value is compulsory
c) First is necessarily less than second d) First is necessarily greater than second

5) In Vogel’s Approximation Method, the opportunity cost associated with a row is determined by
a) The difference between the smallest cost and next smallest cost in that row
b) The difference between the smallest unused cost and the next smallest unused cost in that row
c) The difference between the smallest cost and the next smallest unused cost in the row
d) None of these

6) The maximum number of items that can be allocated to an unused route with the stepping stone
algorithm is
a) The maximum number in any cell
b) The minimum number in any cell
c) The minimum number in an increasing cell
d) The minimum number in a decreasing cell on the stepping stone path for that node

7) The Modi method uses the stepping stone path
a) To calculate the marginal cost of unused cells
b) To determine how many items to allocate to the selected unused cells
c) To determine the values of the row and minimum indices
d) None of these

P.T.O.
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8) An unbalanced transportation problem is the one in which
a) The number of jobs are equal to number of facilities
b) The total supply is not equal to total requirement
c) The total supply is same as total requirement
d) None of these

9) The degeneracy occurs in a transportation problem when
a) Demand exceed supply
b) When exactly one used cell becomes unused while moving items to a currently unused cell
c) When less than m + n – 1 cells are used
d) None of the above

10) If the value of the game is zero then the game strategy is known as
a) Pure strategy b) Mixed strategy c) Fair game d) Pure game

11) When minimum and maximum criteria match, then
a) Saddle point exist b) Fair game is resulted
c) Mixed strategies are adopted d) Game will be unfair

12) Predetermined plan of actions based on which the games are played that does not change during
the game is said to be
a) Fair strategy b) Pure strategy
c) Mixed strategy d) Value of the game

13) Which of the following is true in the case of row dominance in a game theory ?
a) Least of the row ≥  highest of the another row
b) Least of the row ≤  highest of the another row
c) Every element of a row ≥ corresponding element of another row
d) Every element of a row ≤  corresponding element of another row

14) If the gain of a player is loss of another player then the game is called
a) Fair game b) Unfair game
c) Zero sum game d) Non zero sum game

15) In a two person zero sum game, the following  assumption is working
a) Row player is always a loser b) Column player always minimizes the
c) Genetic algorithm d) Dynamic Programming

16) Games with saddle point are ____________ in the nature.
a) Deterministic b) Probabilistic
c) Stochastic d) Normative

17) The shortest acyclic route network problems can be solved by
a) Arithmetic method b) Graphical method
c) Statistical method d) Simulation method

18) Which of the following criteria for decision making uses optimistic and pessimistic decisions ?
a) Minimax b) Maximin
c) Laplace d) Hurwicz

19) A TV repairer spends about 30 min on each job exponentially distributed and is busy for 5 hours in
a eight hour day. The mean arrival rate is
a) 10 per 8 hr. day b) 10 per hr.
c) 6 per hr. d) None of these

20) On an average 30 goods trains arrive at a station poissonally loading time is distributed exponentially
at 36 min. Then average number of trains in queue will be
a) 2 b) 3
c) 4 d) None of these

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2016
OPTIMIZATION TECHNIQUES (Elective – III) (Old)

Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammbale calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.

SECTION – I

2. Solve the following using Big M method : 14
Minimise 2x1 + 3x2 + 4x3
Subject to      3x1 + x2 + 4x3 ≤ 600

     2x1 + 4x2 + 2x3 ≥  480
     2x1 + 3x2 + 3x2 = 540

x1, x2, x3 ≥  0.

OR
2. A firm owns facilities at three places. It has manufacturing plants at four places A, B, C and D with daily

output of 5, 8, 7 and 14 units of an item respectively. It has warehouses at places P, Q, and R with daily
requirements of 7, 9 and 18 units respectively. Per unit shipping charges for different routes are given
below :

To P Q R

From A 2 7 4

From B 3 3 1

From C 5 4 7

From D 1 6 2

The firm wants to send the outputs from various plants to warehouses involving minimum transportation
cost. How should it route the product so as to achieve the objective ?

a) Use minimum cost method for initial solution 7

b) Test the optimality using MODI method. 7

3. Solve the integer Programming Problem using cutting planes. 13
Maximise           Z = X1 + X2
Subjected to      2X1 + 5X2 ≤  16

                  6X1 + 5X2 ≤  30

        X1, X2 ≥  0 and integer.

4. Explain EOQ, Reorder level, annual total variable Inventory cost, Inventory cycle, no. of orders, Rupee
value of EOQ and Rupee value of average inventory. Write their formula with usual notations. 13
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5. Find the optimal strategies of A and B in the following game. Also obtain the value of  the game. 13

B’s strategies

B1 B2 B3

A’s A1 3 –1 –3

Strategies A2 –3 3 –1

A3 –4 –3 3

SECTION – II

6. a) Write notes on : 8
i) Dynamic programming
ii) Simulation

b) Maximize F(x) =  20x – 3x2 – x4 and Minimize f(x) = x4 + x3 – x2 – x + 1. 8

7. Dakota furniture makes desks, tables and chairs, Each product needs the limited resources of lumber,
carpentry and finishing ; as described in the table. At most 5 tables can be sold per week. Maximize
weekly revenue. 12

Resource Desk Table Chair Max. Avail.

Lumber (Board ft.) 8 6 1 48

Finishing hours 4 2 1.5 20

Carpentry hours 2 1.5 .5 8

Max Demand unlimited 5 unlimited

Price ($) 60 30 20

8. Bevco manufactures an orange flavored soft drink called Oranj by combining orange soda and orange
juice. Each ounce of orange soda contains 0.5 oz of sugar and 1 mg of Vitamin C. Each ounce of orange
juice contains 0.25 oz of sugar and 3 mg of Vitamin C. It costs Bevco 2$ to produce an ounce of orange
soda and 3$ to produce an ounce of orange juice. Marketing department has decided that each 10 oz
bottle of Oranj must contain at least 20 mg of Vitamin C and at most 4 oz of sugar. Use LP to determine
how Bevco can meet marketing dept.’s requirements  at minimum cost. 12

9. Convert the primal to its dual.
Max z = 40x1 + 50x2
S.t 2x1 + 3x2 ≤  3

8x1 + 4x2 ≤  5

x1, x2 ≥  0

Prove that the optimal solution to primal is same as the optimal solution to dual. 12

_____________________
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B.E. (Civil) (Part – II) Examination, 2016
OPTIMIZATION TECHNIQUES (Elective – III) (Old)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Games with saddle point are ____________ in the nature.
a) Deterministic b) Probabilistic
c) Stochastic d) Normative

2) The shortest acyclic route network problems can be solved by
a) Arithmetic method b) Graphical method
c) Statistical method d) Simulation method

3) Which of the following criteria for decision making uses optimistic and pessimistic decisions ?
a) Minimax b) Maximin
c) Laplace d) Hurwicz

4) A TV repairer spends about 30 min on each job exponentially distributed and is busy for 5 hours in
a eight hour day. The mean arrival rate is
a) 10 per 8 hr. day b) 10 per hr.
c) 6 per hr. d) None of these

5) On an average 30 goods trains arrive at a station poissonally loading time is distributed exponentially
at 36 min. Then average number of trains in queue will be
a) 2 b) 3
c) 4 d) None of these

6) If the saddle point does not exist
a) It is deterministic game b) Mixed strategies are used
c) Maximin-Minimax criteria are used d) It is a fair  game

7) A game is said to be fair if
a) Saddle point exists b) Pure strategies are used
c) Value of the game is zero d) It is a zero sum game

8) Which of the following methods can not be used for the games without saddle points ?
a) Algebraic method b) Linear programming
c) Graphical solution d) Minimax-maximin criteria

P.T.O.
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9) If there are more than one local minimum or local maximum then they
a) Need not have same value b) Same value is compulsory
c) First is necessarily less than second d) First is necessarily greater than second

10) In Vogel’s Approximation Method, the opportunity cost associated with a row is determined by
a) The difference between the smallest cost and next smallest cost in that row
b) The difference between the smallest unused cost and the next smallest unused cost in that row
c) The difference between the smallest cost and the next smallest unused cost in the row
d) None of these

11) The maximum number of items that can be allocated to an unused route with the stepping stone
algorithm is
a) The maximum number in any cell
b) The minimum number in any cell
c) The minimum number in an increasing cell
d) The minimum number in a decreasing cell on the stepping stone path for that node

12) The Modi method uses the stepping stone path
a) To calculate the marginal cost of unused cells
b) To determine how many items to allocate to the selected unused cells
c) To determine the values of the row and minimum indices
d) None of these

13) An unbalanced transportation problem is the one in which
a) The number of jobs are equal to number of facilities
b) The total supply is not equal to total requirement
c) The total supply is same as total requirement
d) None of these

14) The degeneracy occurs in a transportation problem when
a) Demand exceed supply
b) When exactly one used cell becomes unused while moving items to a currently unused cell
c) When less than m + n – 1 cells are used
d) None of the above

15) If the value of the game is zero then the game strategy is known as
a) Pure strategy b) Mixed strategy c) Fair game d) Pure game

16) When minimum and maximum criteria match, then
a) Saddle point exist b) Fair game is resulted
c) Mixed strategies are adopted d) Game will be unfair

17) Predetermined plan of actions based on which the games are played that does not change during
the game is said to be
a) Fair strategy b) Pure strategy
c) Mixed strategy d) Value of the game

18) Which of the following is true in the case of row dominance in a game theory ?
a) Least of the row ≥  highest of the another row
b) Least of the row ≤  highest of the another row
c) Every element of a row ≥ corresponding element of another row
d) Every element of a row ≤  corresponding element of another row

19) If the gain of a player is loss of another player then the game is called
a) Fair game b) Unfair game
c) Zero sum game d) Non zero sum game

20) In a two person zero sum game, the following  assumption is working
a) Row player is always a loser b) Column player always minimizes the
c) Genetic algorithm d) Dynamic Programming

______________
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B.E. (Civil) (Part – II) Examination, 2016
OPTIMIZATION TECHNIQUES (Elective – III) (Old)

Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammbale calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.

SECTION – I

2. Solve the following using Big M method : 14
Minimise 2x1 + 3x2 + 4x3
Subject to      3x1 + x2 + 4x3 ≤ 600

     2x1 + 4x2 + 2x3 ≥  480
     2x1 + 3x2 + 3x2 = 540

x1, x2, x3 ≥  0.

OR
2. A firm owns facilities at three places. It has manufacturing plants at four places A, B, C and D with daily

output of 5, 8, 7 and 14 units of an item respectively. It has warehouses at places P, Q, and R with daily
requirements of 7, 9 and 18 units respectively. Per unit shipping charges for different routes are given
below :

To P Q R

From A 2 7 4

From B 3 3 1

From C 5 4 7

From D 1 6 2

The firm wants to send the outputs from various plants to warehouses involving minimum transportation
cost. How should it route the product so as to achieve the objective ?

a) Use minimum cost method for initial solution 7

b) Test the optimality using MODI method. 7

3. Solve the integer Programming Problem using cutting planes. 13
Maximise           Z = X1 + X2
Subjected to      2X1 + 5X2 ≤  16

                  6X1 + 5X2 ≤  30

        X1, X2 ≥  0 and integer.

4. Explain EOQ, Reorder level, annual total variable Inventory cost, Inventory cycle, no. of orders, Rupee
value of EOQ and Rupee value of average inventory. Write their formula with usual notations. 13
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5. Find the optimal strategies of A and B in the following game. Also obtain the value of  the game. 13

B’s strategies

B1 B2 B3

A’s A1 3 –1 –3

Strategies A2 –3 3 –1

A3 –4 –3 3

SECTION – II

6. a) Write notes on : 8
i) Dynamic programming
ii) Simulation

b) Maximize F(x) =  20x – 3x2 – x4 and Minimize f(x) = x4 + x3 – x2 – x + 1. 8

7. Dakota furniture makes desks, tables and chairs, Each product needs the limited resources of lumber,
carpentry and finishing ; as described in the table. At most 5 tables can be sold per week. Maximize
weekly revenue. 12

Resource Desk Table Chair Max. Avail.

Lumber (Board ft.) 8 6 1 48

Finishing hours 4 2 1.5 20

Carpentry hours 2 1.5 .5 8

Max Demand unlimited 5 unlimited

Price ($) 60 30 20

8. Bevco manufactures an orange flavored soft drink called Oranj by combining orange soda and orange
juice. Each ounce of orange soda contains 0.5 oz of sugar and 1 mg of Vitamin C. Each ounce of orange
juice contains 0.25 oz of sugar and 3 mg of Vitamin C. It costs Bevco 2$ to produce an ounce of orange
soda and 3$ to produce an ounce of orange juice. Marketing department has decided that each 10 oz
bottle of Oranj must contain at least 20 mg of Vitamin C and at most 4 oz of sugar. Use LP to determine
how Bevco can meet marketing dept.’s requirements  at minimum cost. 12

9. Convert the primal to its dual.
Max z = 40x1 + 50x2
S.t 2x1 + 3x2 ≤  3

8x1 + 4x2 ≤  5

x1, x2 ≥  0

Prove that the optimal solution to primal is same as the optimal solution to dual. 12

_____________________
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OPTIMIZATION TECHNIQUES (Elective – III) (Old)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) When minimum and maximum criteria match, then
a) Saddle point exist b) Fair game is resulted
c) Mixed strategies are adopted d) Game will be unfair

2) Predetermined plan of actions based on which the games are played that does not change during
the game is said to be
a) Fair strategy b) Pure strategy
c) Mixed strategy d) Value of the game

3) Which of the following is true in the case of row dominance in a game theory ?
a) Least of the row ≥  highest of the another row
b) Least of the row ≤  highest of the another row
c) Every element of a row ≥ corresponding element of another row
d) Every element of a row ≤  corresponding element of another row

4) If the gain of a player is loss of another player then the game is called
a) Fair game b) Unfair game
c) Zero sum game d) Non zero sum game

5) In a two person zero sum game, the following  assumption is working
a) Row player is always a loser b) Column player always minimizes the
c) Genetic algorithm d) Dynamic Programming

6) Games with saddle point are ____________ in the nature.
a) Deterministic b) Probabilistic
c) Stochastic d) Normative

7) The shortest acyclic route network problems can be solved by
a) Arithmetic method b) Graphical method
c) Statistical method d) Simulation method

8) Which of the following criteria for decision making uses optimistic and pessimistic decisions ?
a) Minimax b) Maximin
c) Laplace d) Hurwicz

P.T.O.
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9) A TV repairer spends about 30 min on each job exponentially distributed and is busy for 5 hours in
a eight hour day. The mean arrival rate is
a) 10 per 8 hr. day b) 10 per hr.
c) 6 per hr. d) None of these

10) On an average 30 goods trains arrive at a station poissonally loading time is distributed exponentially
at 36 min. Then average number of trains in queue will be
a) 2 b) 3
c) 4 d) None of these

11) If the saddle point does not exist
a) It is deterministic game b) Mixed strategies are used
c) Maximin-Minimax criteria are used d) It is a fair  game

12) A game is said to be fair if
a) Saddle point exists b) Pure strategies are used
c) Value of the game is zero d) It is a zero sum game

13) Which of the following methods can not be used for the games without saddle points ?
a) Algebraic method b) Linear programming
c) Graphical solution d) Minimax-maximin criteria

14) If there are more than one local minimum or local maximum then they
a) Need not have same value b) Same value is compulsory
c) First is necessarily less than second d) First is necessarily greater than second

15) In Vogel’s Approximation Method, the opportunity cost associated with a row is determined by
a) The difference between the smallest cost and next smallest cost in that row
b) The difference between the smallest unused cost and the next smallest unused cost in that row
c) The difference between the smallest cost and the next smallest unused cost in the row
d) None of these

16) The maximum number of items that can be allocated to an unused route with the stepping stone
algorithm is
a) The maximum number in any cell
b) The minimum number in any cell
c) The minimum number in an increasing cell
d) The minimum number in a decreasing cell on the stepping stone path for that node

17) The Modi method uses the stepping stone path
a) To calculate the marginal cost of unused cells
b) To determine how many items to allocate to the selected unused cells
c) To determine the values of the row and minimum indices
d) None of these

18) An unbalanced transportation problem is the one in which
a) The number of jobs are equal to number of facilities
b) The total supply is not equal to total requirement
c) The total supply is same as total requirement
d) None of these

19) The degeneracy occurs in a transportation problem when
a) Demand exceed supply
b) When exactly one used cell becomes unused while moving items to a currently unused cell
c) When less than m + n – 1 cells are used
d) None of the above

20) If the value of the game is zero then the game strategy is known as
a) Pure strategy b) Mixed strategy c) Fair game d) Pure game

______________
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Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammbale calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.

SECTION – I

2. Solve the following using Big M method : 14
Minimise 2x1 + 3x2 + 4x3
Subject to      3x1 + x2 + 4x3 ≤ 600

     2x1 + 4x2 + 2x3 ≥  480
     2x1 + 3x2 + 3x2 = 540

x1, x2, x3 ≥  0.

OR
2. A firm owns facilities at three places. It has manufacturing plants at four places A, B, C and D with daily

output of 5, 8, 7 and 14 units of an item respectively. It has warehouses at places P, Q, and R with daily
requirements of 7, 9 and 18 units respectively. Per unit shipping charges for different routes are given
below :

To P Q R

From A 2 7 4

From B 3 3 1

From C 5 4 7

From D 1 6 2

The firm wants to send the outputs from various plants to warehouses involving minimum transportation
cost. How should it route the product so as to achieve the objective ?

a) Use minimum cost method for initial solution 7

b) Test the optimality using MODI method. 7

3. Solve the integer Programming Problem using cutting planes. 13
Maximise           Z = X1 + X2
Subjected to      2X1 + 5X2 ≤  16

                  6X1 + 5X2 ≤  30

        X1, X2 ≥  0 and integer.

4. Explain EOQ, Reorder level, annual total variable Inventory cost, Inventory cycle, no. of orders, Rupee
value of EOQ and Rupee value of average inventory. Write their formula with usual notations. 13
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5. Find the optimal strategies of A and B in the following game. Also obtain the value of  the game. 13

B’s strategies

B1 B2 B3

A’s A1 3 –1 –3

Strategies A2 –3 3 –1

A3 –4 –3 3

SECTION – II

6. a) Write notes on : 8
i) Dynamic programming
ii) Simulation

b) Maximize F(x) =  20x – 3x2 – x4 and Minimize f(x) = x4 + x3 – x2 – x + 1. 8

7. Dakota furniture makes desks, tables and chairs, Each product needs the limited resources of lumber,
carpentry and finishing ; as described in the table. At most 5 tables can be sold per week. Maximize
weekly revenue. 12

Resource Desk Table Chair Max. Avail.

Lumber (Board ft.) 8 6 1 48

Finishing hours 4 2 1.5 20

Carpentry hours 2 1.5 .5 8

Max Demand unlimited 5 unlimited

Price ($) 60 30 20

8. Bevco manufactures an orange flavored soft drink called Oranj by combining orange soda and orange
juice. Each ounce of orange soda contains 0.5 oz of sugar and 1 mg of Vitamin C. Each ounce of orange
juice contains 0.25 oz of sugar and 3 mg of Vitamin C. It costs Bevco 2$ to produce an ounce of orange
soda and 3$ to produce an ounce of orange juice. Marketing department has decided that each 10 oz
bottle of Oranj must contain at least 20 mg of Vitamin C and at most 4 oz of sugar. Use LP to determine
how Bevco can meet marketing dept.’s requirements  at minimum cost. 12

9. Convert the primal to its dual.
Max z = 40x1 + 50x2
S.t 2x1 + 3x2 ≤  3

8x1 + 4x2 ≤  5

x1, x2 ≥  0

Prove that the optimal solution to primal is same as the optimal solution to dual. 12

_____________________
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Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer Book

Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget to

mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The maximum number of items that can be allocated to an unused route with the stepping stone
algorithm is
a) The maximum number in any cell
b) The minimum number in any cell
c) The minimum number in an increasing cell
d) The minimum number in a decreasing cell on the stepping stone path for that node

2) The Modi method uses the stepping stone path
a) To calculate the marginal cost of unused cells
b) To determine how many items to allocate to the selected unused cells
c) To determine the values of the row and minimum indices
d) None of these

3) An unbalanced transportation problem is the one in which
a) The number of jobs are equal to number of facilities
b) The total supply is not equal to total requirement
c) The total supply is same as total requirement
d) None of these

4) The degeneracy occurs in a transportation problem when
a) Demand exceed supply
b) When exactly one used cell becomes unused while moving items to a currently unused cell
c) When less than m + n – 1 cells are used
d) None of the above

5) If the value of the game is zero then the game strategy is known as
a) Pure strategy b) Mixed strategy c) Fair game d) Pure game

6) When minimum and maximum criteria match, then
a) Saddle point exist b) Fair game is resulted
c) Mixed strategies are adopted d) Game will be unfair

P.T.O.
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7) Predetermined plan of actions based on which the games are played that does not change during
the game is said to be
a) Fair strategy b) Pure strategy
c) Mixed strategy d) Value of the game

8) Which of the following is true in the case of row dominance in a game theory ?
a) Least of the row ≥  highest of the another row
b) Least of the row ≤  highest of the another row
c) Every element of a row ≥ corresponding element of another row
d) Every element of a row ≤  corresponding element of another row

9) If the gain of a player is loss of another player then the game is called
a) Fair game b) Unfair game
c) Zero sum game d) Non zero sum game

10) In a two person zero sum game, the following  assumption is working
a) Row player is always a loser b) Column player always minimizes the
c) Genetic algorithm d) Dynamic Programming

11) Games with saddle point are ____________ in the nature.
a) Deterministic b) Probabilistic
c) Stochastic d) Normative

12) The shortest acyclic route network problems can be solved by
a) Arithmetic method b) Graphical method
c) Statistical method d) Simulation method

13) Which of the following criteria for decision making uses optimistic and pessimistic decisions ?
a) Minimax b) Maximin
c) Laplace d) Hurwicz

14) A TV repairer spends about 30 min on each job exponentially distributed and is busy for 5 hours in
a eight hour day. The mean arrival rate is
a) 10 per 8 hr. day b) 10 per hr.
c) 6 per hr. d) None of these

15) On an average 30 goods trains arrive at a station poissonally loading time is distributed exponentially
at 36 min. Then average number of trains in queue will be
a) 2 b) 3
c) 4 d) None of these

16) If the saddle point does not exist
a) It is deterministic game b) Mixed strategies are used
c) Maximin-Minimax criteria are used d) It is a fair  game

17) A game is said to be fair if
a) Saddle point exists b) Pure strategies are used
c) Value of the game is zero d) It is a zero sum game

18) Which of the following methods can not be used for the games without saddle points ?
a) Algebraic method b) Linear programming
c) Graphical solution d) Minimax-maximin criteria

19) If there are more than one local minimum or local maximum then they
a) Need not have same value b) Same value is compulsory
c) First is necessarily less than second d) First is necessarily greater than second

20) In Vogel’s Approximation Method, the opportunity cost associated with a row is determined by
a) The difference between the smallest cost and next smallest cost in that row
b) The difference between the smallest unused cost and the next smallest unused cost in that row
c) The difference between the smallest cost and the next smallest unused cost in the row
d) None of these

______________



Set S

�������	
� -3- SLR-EP – 419

Seat
No.

B.E. (Civil) (Part – II) Examination, 2016
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Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

       Instructions : 1) Assume suitable data wherever needed but mention it clearly.
2) Use of nonprogrammbale calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Answer any two questions out of Q. 3, Q. 4

and Q. 5 from Section – I and Q. 7, Q. 8 and Q. 9 from Section – II.

SECTION – I

2. Solve the following using Big M method : 14
Minimise 2x1 + 3x2 + 4x3
Subject to      3x1 + x2 + 4x3 ≤ 600

     2x1 + 4x2 + 2x3 ≥  480
     2x1 + 3x2 + 3x2 = 540

x1, x2, x3 ≥  0.

OR
2. A firm owns facilities at three places. It has manufacturing plants at four places A, B, C and D with daily

output of 5, 8, 7 and 14 units of an item respectively. It has warehouses at places P, Q, and R with daily
requirements of 7, 9 and 18 units respectively. Per unit shipping charges for different routes are given
below :

To P Q R

From A 2 7 4

From B 3 3 1

From C 5 4 7

From D 1 6 2

The firm wants to send the outputs from various plants to warehouses involving minimum transportation
cost. How should it route the product so as to achieve the objective ?

a) Use minimum cost method for initial solution 7

b) Test the optimality using MODI method. 7

3. Solve the integer Programming Problem using cutting planes. 13
Maximise           Z = X1 + X2
Subjected to      2X1 + 5X2 ≤  16

                  6X1 + 5X2 ≤  30

        X1, X2 ≥  0 and integer.

4. Explain EOQ, Reorder level, annual total variable Inventory cost, Inventory cycle, no. of orders, Rupee
value of EOQ and Rupee value of average inventory. Write their formula with usual notations. 13
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5. Find the optimal strategies of A and B in the following game. Also obtain the value of  the game. 13

B’s strategies

B1 B2 B3

A’s A1 3 –1 –3

Strategies A2 –3 3 –1

A3 –4 –3 3

SECTION – II

6. a) Write notes on : 8
i) Dynamic programming
ii) Simulation

b) Maximize F(x) =  20x – 3x2 – x4 and Minimize f(x) = x4 + x3 – x2 – x + 1. 8

7. Dakota furniture makes desks, tables and chairs, Each product needs the limited resources of lumber,
carpentry and finishing ; as described in the table. At most 5 tables can be sold per week. Maximize
weekly revenue. 12

Resource Desk Table Chair Max. Avail.

Lumber (Board ft.) 8 6 1 48

Finishing hours 4 2 1.5 20

Carpentry hours 2 1.5 .5 8

Max Demand unlimited 5 unlimited

Price ($) 60 30 20

8. Bevco manufactures an orange flavored soft drink called Oranj by combining orange soda and orange
juice. Each ounce of orange soda contains 0.5 oz of sugar and 1 mg of Vitamin C. Each ounce of orange
juice contains 0.25 oz of sugar and 3 mg of Vitamin C. It costs Bevco 2$ to produce an ounce of orange
soda and 3$ to produce an ounce of orange juice. Marketing department has decided that each 10 oz
bottle of Oranj must contain at least 20 mg of Vitamin C and at most 4 oz of sugar. Use LP to determine
how Bevco can meet marketing dept.’s requirements  at minimum cost. 12

9. Convert the primal to its dual.
Max z = 40x1 + 50x2
S.t 2x1 + 3x2 ≤  3

8x1 + 4x2 ≤  5

x1, x2 ≥  0

Prove that the optimal solution to primal is same as the optimal solution to dual. 12

_____________________
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Seat
No. Set P

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) In mechanical modification of soil
a) Density of soil is decreased b) Volume of the soil is increased
c) Density is increased d) None

2) Which method of improvement is not suitable in populated areas ?
a) RIC b) DDC c) VC d) Blasting

3) Which methods of dewatering do you suggest when soil is consisting of large
boulders and depth of water table is less ?
a) well point b) shallow bored well
c) sump pumping d) vacuum method

4) Length of vibroflot is
a) 1 m b) 2 m c) 10 m d) none

5) In case of vibroflotation eccentric mass rotates about _____ to vibrate vibroflot.
a) vertical b) horizontal c) inclined d) none

6) In case of uniformly graded sand due to vibroflotation its volume approximately
reduce by
a) 5% b) 10% c) 15% d) 20%

7) Backfill material in case of vibroflotation will be rejected when suitability number is
a) 0 – 10 b) 10 – 20 c) 20 – 30 d) > 50

8) Which is not the method of construction of stone column ?
a) Dry top feed b) Dry bottom feed
c) Wet top feed d) Wet bottom feed

P.T.O.
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9) Ultimate bearing capacity of stone column is given by

a) { }urpa C4.0Kq −σ= b) { }urpa C4Kq −σ=

c) { }uraa C4Kq −σ= d) none

10) Which parameter is required to compute reduction in settlement using stone
column by Greenwoods method ?
a) angle of internal friction of column material
b) stress ratio
c) undrained strength of soil surrounding the column
d) all above parameters

11) Geotextile improves ___________ properly of the soil.
a) permeability b) drainage c) hydraulic conductivity d) all of these

12) Vibratory method of compaction is suitable for
a) All types of soils b) Cohesive soils
c) Cohesionless soils d) None of these

13) Growing vegetation on the slope for its stabilization provides _____ to the slope.
a) more water b) hydrostatic pressure c) more weight d) more anchoring

14) Preloading method
a) increases differential settlement b) reduces differential settlement
c) increases hydraulic conductivity d) none of these

15) _________ is (are) used as earth reinforcement material.
a) Geotextile b) Geogrid c) Geomembrane d) All of these

16) Compaction grouting
a) reduces pores b) increases density of the surrounding  ground
c) is usually used for loose soils d) all of these

17) Usual grout materials are
a) cement b) bentonite c) sodium silicate gels d) all of these

18) For external stability of soil nailed structures one of the failure modes considered is
a) tension breakage of nails b) compression breakage of nails
c) overall stability of the slope structure d) none of these

19) Smooth wheel rollers are more suitable for
a) silts b) well graded sands c) clays d) none of these

20) Lime stabilization is mostly used for
a) all types of soils b) coarse grained soils
c) fine grained soils d) none of these

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

Answer any three : (4×3=12)

2. Write a note on any three :

a) Prefabricated vertical drain

b) Vacuum method of dewatering

c) Dewatering

d) Types of dynamic compaction method

e) Equipments used for shallow foundation.

3. a) What are the factors affecting selection of ground improvement ?
Write in detail. 6

b) What are the different types of specifications for compaction control ? 4

c) How does grain size distribution help in deciding about compatibility for
vibrocompaction ? 4

4. a) What are the common methods of dewatering ? Discuss applicability of
dewatering system in different soil. 6

b) How do you decide the filter material for PVD system ? 4

c) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 4

5. a) Why do we install sand drains along with preload ? Explain with a neat sketch. 6

b) Write in detail about dewatering techniques in cohesive soil. 4

c) How do you decide the filter material for PVD system. 4
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SECTION – II

Answer any three :

6. a) What are the different methods of earth reinforcement techniques ? 5

b) Describe the benefits of geosynthetics in pavements. 8

7. a) Explain the concept of micropiling and soil nailing in slope stabilization. 6

b) Describe different composition techniques available and their suitability for
different types of soils. 8

8. a) List the different admixtures/chemicals/materials used for chemical modification
of soils. 6

b) Briefly discuss the cement stabilization method of ground improvement. 7

9. a) What are the basic requirements of grouts ? 5

b) Briefly explain the grouting methods used in the field. 8

_____________________
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Seat
No. Set Q

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Compaction grouting
a) reduces pores b) increases density of the surrounding  ground
c) is usually used for loose soils d) all of these

2) Usual grout materials are
a) cement b) bentonite c) sodium silicate gels d) all of these

3) For external stability of soil nailed structures one of the failure modes considered is
a) tension breakage of nails b) compression breakage of nails
c) overall stability of the slope structure d) none of these

4) Smooth wheel rollers are more suitable for
a) silts b) well graded sands c) clays d) none of these

5) Lime stabilization is mostly used for
a) all types of soils b) coarse grained soils
c) fine grained soils d) none of these

6) In mechanical modification of soil
a) Density of soil is decreased b) Volume of the soil is increased
c) Density is increased d) None

7) Which method of improvement is not suitable in populated areas ?
a) RIC b) DDC c) VC d) Blasting

8) Which methods of dewatering do you suggest when soil is consisting of large
boulders and depth of water table is less ?
a) well point b) shallow bored well
c) sump pumping d) vacuum method

P.T.O.
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9) Length of vibroflot is
a) 1 m b) 2 m c) 10 m d) none

10) In case of vibroflotation eccentric mass rotates about _____ to vibrate vibroflot.
a) vertical b) horizontal c) inclined d) none

11) In case of uniformly graded sand due to vibroflotation its volume approximately
reduce by
a) 5% b) 10% c) 15% d) 20%

12) Backfill material in case of vibroflotation will be rejected when suitability number is
a) 0 – 10 b) 10 – 20 c) 20 – 30 d) > 50

13) Which is not the method of construction of stone column ?
a) Dry top feed b) Dry bottom feed
c) Wet top feed d) Wet bottom feed

14) Ultimate bearing capacity of stone column is given by

a) { }urpa C4.0Kq −σ= b) { }urpa C4Kq −σ=

c) { }uraa C4Kq −σ= d) none

15) Which parameter is required to compute reduction in settlement using stone
column by Greenwoods method ?
a) angle of internal friction of column material
b) stress ratio
c) undrained strength of soil surrounding the column
d) all above parameters

16) Geotextile improves ___________ properly of the soil.
a) permeability b) drainage c) hydraulic conductivity d) all of these

17) Vibratory method of compaction is suitable for
a) All types of soils b) Cohesive soils
c) Cohesionless soils d) None of these

18) Growing vegetation on the slope for its stabilization provides _____ to the slope.
a) more water b) hydrostatic pressure c) more weight d) more anchoring

19) Preloading method
a) increases differential settlement b) reduces differential settlement
c) increases hydraulic conductivity d) none of these

20) _________ is (are) used as earth reinforcement material.
a) Geotextile b) Geogrid c) Geomembrane d) All of these

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

Answer any three : (4×3=12)

2. Write a note on any three :

a) Prefabricated vertical drain

b) Vacuum method of dewatering

c) Dewatering

d) Types of dynamic compaction method

e) Equipments used for shallow foundation.

3. a) What are the factors affecting selection of ground improvement ?
Write in detail. 6

b) What are the different types of specifications for compaction control ? 4

c) How does grain size distribution help in deciding about compatibility for
vibrocompaction ? 4

4. a) What are the common methods of dewatering ? Discuss applicability of
dewatering system in different soil. 6

b) How do you decide the filter material for PVD system ? 4

c) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 4

5. a) Why do we install sand drains along with preload ? Explain with a neat sketch. 6

b) Write in detail about dewatering techniques in cohesive soil. 4

c) How do you decide the filter material for PVD system. 4
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SECTION – II

Answer any three :

6. a) What are the different methods of earth reinforcement techniques ? 5

b) Describe the benefits of geosynthetics in pavements. 8

7. a) Explain the concept of micropiling and soil nailing in slope stabilization. 6

b) Describe different composition techniques available and their suitability for
different types of soils. 8

8. a) List the different admixtures/chemicals/materials used for chemical modification
of soils. 6

b) Briefly discuss the cement stabilization method of ground improvement. 7

9. a) What are the basic requirements of grouts ? 5

b) Briefly explain the grouting methods used in the field. 8

_____________________
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Seat
No. Set R

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Geotextile improves ___________ properly of the soil.
a) permeability b) drainage c) hydraulic conductivity d) all of these

2) Vibratory method of compaction is suitable for
a) All types of soils b) Cohesive soils
c) Cohesionless soils d) None of these

3) Growing vegetation on the slope for its stabilization provides _____ to the slope.
a) more water b) hydrostatic pressure c) more weight d) more anchoring

4) Preloading method
a) increases differential settlement b) reduces differential settlement
c) increases hydraulic conductivity d) none of these

5) _________ is (are) used as earth reinforcement material.
a) Geotextile b) Geogrid c) Geomembrane d) All of these

6) Compaction grouting
a) reduces pores b) increases density of the surrounding  ground
c) is usually used for loose soils d) all of these

7) Usual grout materials are
a) cement b) bentonite c) sodium silicate gels d) all of these

8) For external stability of soil nailed structures one of the failure modes considered is
a) tension breakage of nails b) compression breakage of nails
c) overall stability of the slope structure d) none of these

P.T.O.
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9) Smooth wheel rollers are more suitable for
a) silts b) well graded sands c) clays d) none of these

10) Lime stabilization is mostly used for
a) all types of soils b) coarse grained soils
c) fine grained soils d) none of these

11) In mechanical modification of soil
a) Density of soil is decreased b) Volume of the soil is increased
c) Density is increased d) None

12) Which method of improvement is not suitable in populated areas ?
a) RIC b) DDC c) VC d) Blasting

13) Which methods of dewatering do you suggest when soil is consisting of large
boulders and depth of water table is less ?
a) well point b) shallow bored well
c) sump pumping d) vacuum method

14) Length of vibroflot is
a) 1 m b) 2 m c) 10 m d) none

15) In case of vibroflotation eccentric mass rotates about _____ to vibrate vibroflot.
a) vertical b) horizontal c) inclined d) none

16) In case of uniformly graded sand due to vibroflotation its volume approximately
reduce by
a) 5% b) 10% c) 15% d) 20%

17) Backfill material in case of vibroflotation will be rejected when suitability number is
a) 0 – 10 b) 10 – 20 c) 20 – 30 d) > 50

18) Which is not the method of construction of stone column ?
a) Dry top feed b) Dry bottom feed
c) Wet top feed d) Wet bottom feed

19) Ultimate bearing capacity of stone column is given by

a) { }urpa C4.0Kq −σ= b) { }urpa C4Kq −σ=

c) { }uraa C4Kq −σ= d) none

20) Which parameter is required to compute reduction in settlement using stone
column by Greenwoods method ?
a) angle of internal friction of column material
b) stress ratio
c) undrained strength of soil surrounding the column
d) all above parameters

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

Answer any three : (4×3=12)

2. Write a note on any three :

a) Prefabricated vertical drain

b) Vacuum method of dewatering

c) Dewatering

d) Types of dynamic compaction method

e) Equipments used for shallow foundation.

3. a) What are the factors affecting selection of ground improvement ?
Write in detail. 6

b) What are the different types of specifications for compaction control ? 4

c) How does grain size distribution help in deciding about compatibility for
vibrocompaction ? 4

4. a) What are the common methods of dewatering ? Discuss applicability of
dewatering system in different soil. 6

b) How do you decide the filter material for PVD system ? 4

c) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 4

5. a) Why do we install sand drains along with preload ? Explain with a neat sketch. 6

b) Write in detail about dewatering techniques in cohesive soil. 4

c) How do you decide the filter material for PVD system. 4
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SECTION – II

Answer any three :

6. a) What are the different methods of earth reinforcement techniques ? 5

b) Describe the benefits of geosynthetics in pavements. 8

7. a) Explain the concept of micropiling and soil nailing in slope stabilization. 6

b) Describe different composition techniques available and their suitability for
different types of soils. 8

8. a) List the different admixtures/chemicals/materials used for chemical modification
of soils. 6

b) Briefly discuss the cement stabilization method of ground improvement. 7

9. a) What are the basic requirements of grouts ? 5

b) Briefly explain the grouting methods used in the field. 8

_____________________
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Seat
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B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries one
mark.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) In case of uniformly graded sand due to vibroflotation its volume approximately
reduce by
a) 5% b) 10% c) 15% d) 20%

2) Backfill material in case of vibroflotation will be rejected when suitability number is
a) 0 – 10 b) 10 – 20 c) 20 – 30 d) > 50

3) Which is not the method of construction of stone column ?
a) Dry top feed b) Dry bottom feed
c) Wet top feed d) Wet bottom feed

4) Ultimate bearing capacity of stone column is given by

a) { }urpa C4.0Kq −σ= b) { }urpa C4Kq −σ=

c) { }uraa C4Kq −σ= d) none

5) Which parameter is required to compute reduction in settlement using stone
column by Greenwoods method ?
a) angle of internal friction of column material
b) stress ratio
c) undrained strength of soil surrounding the column
d) all above parameters

6) Geotextile improves ___________ properly of the soil.
a) permeability b) drainage
c) hydraulic conductivity d) all of these

P.T.O.
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7) Vibratory method of compaction is suitable for
a) All types of soils b) Cohesive soils
c) Cohesionless soils d) None of these

8) Growing vegetation on the slope for its stabilization provides _____ to the slope.
a) more water b) hydrostatic pressure c) more weight d) more anchoring

9) Preloading method
a) increases differential settlement b) reduces differential settlement
c) increases hydraulic conductivity d) none of these

10) _________ is (are) used as earth reinforcement material.
a) Geotextile b) Geogrid c) Geomembrane d) All of these

11) Compaction grouting
a) reduces pores b) increases density of the surrounding  ground
c) is usually used for loose soils d) all of these

12) Usual grout materials are
a) cement b) bentonite c) sodium silicate gels d) all of these

13) For external stability of soil nailed structures one of the failure modes considered is
a) tension breakage of nails b) compression breakage of nails
c) overall stability of the slope structure d) none of these

14) Smooth wheel rollers are more suitable for
a) silts b) well graded sands c) clays d) none of these

15) Lime stabilization is mostly used for
a) all types of soils b) coarse grained soils
c) fine grained soils d) none of these

16) In mechanical modification of soil
a) Density of soil is decreased b) Volume of the soil is increased
c) Density is increased d) None

17) Which method of improvement is not suitable in populated areas ?
a) RIC b) DDC c) VC d) Blasting

18) Which methods of dewatering do you suggest when soil is consisting of large
boulders and depth of water table is less ?
a) well point b) shallow bored well
c) sump pumping d) vacuum method

19) Length of vibroflot is
a) 1 m b) 2 m c) 10 m d) none

20) In case of vibroflotation eccentric mass rotates about _____ to vibrate vibroflot.
a) vertical b) horizontal c) inclined d) none

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : GROUND IMPROVEMENT TECHNIQUES

Day and Date : Wednesday, 23-11-2016 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

SECTION – I

Answer any three : (4×3=12)

2. Write a note on any three :

a) Prefabricated vertical drain

b) Vacuum method of dewatering

c) Dewatering

d) Types of dynamic compaction method

e) Equipments used for shallow foundation.

3. a) What are the factors affecting selection of ground improvement ?
Write in detail. 6

b) What are the different types of specifications for compaction control ? 4

c) How does grain size distribution help in deciding about compatibility for
vibrocompaction ? 4

4. a) What are the common methods of dewatering ? Discuss applicability of
dewatering system in different soil. 6

b) How do you decide the filter material for PVD system ? 4

c) Derive the relationship between spacing and equivalent diameter for square
grid and triangular grid. 4

5. a) Why do we install sand drains along with preload ? Explain with a neat sketch. 6

b) Write in detail about dewatering techniques in cohesive soil. 4

c) How do you decide the filter material for PVD system. 4
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SECTION – II

Answer any three :

6. a) What are the different methods of earth reinforcement techniques ? 5

b) Describe the benefits of geosynthetics in pavements. 8

7. a) Explain the concept of micropiling and soil nailing in slope stabilization. 6

b) Describe different composition techniques available and their suitability for
different types of soils. 8

8. a) List the different admixtures/chemicals/materials used for chemical modification
of soils. 6

b) Briefly discuss the cement stabilization method of ground improvement. 7

9. a) What are the basic requirements of grouts ? 5

b) Briefly explain the grouting methods used in the field. 8

_____________________
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�������	�� SLR-EP – 424
Seat
No. Set P

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) Which of the following is not role of government in Public Private Partnership ?
a) Ensure transparency
b) Ensure value for money
c) Expertise and innovation
d) Identify needs in terms of output

2) Which of the following is role of private sector in Public Private Partnership ?
a) Access to private finance
b) Sufficient return to investors
c) Providing the facility and service
d) All of the above

3) What is meant by the term BOO ?
a) Build Operate Own b) Build Own Operate
c) Build Opt Operate d) Building Own Operate

4) Which of the following is benefit for Public sector of Public Private Partnership ?
a) Lifecycle cost management b) Business opportunities
c) Export d) None of the above

5) Which of the following is benefit for Private sector of Public Private
Partnership ?
a) Innovative solutions b) Export opportunities
c) Construction management d) Sharing the assets

P.T.O.
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6) Which of the following is not type of contract ?
a) Service contracts
b) Lease-develop-operate or buy
c) Design build
d) Lease-develop-operate and buy

7) Which of the following is suitable as VGF scheme ?
a) Viability Gap Funding Scheme
b) Viability Gap Finance Scheme
c) Volatile Gap Funding Scheme
d) Volatile Growth Funding Scheme

8) What is meant by the term OBA contract ?
a) Output Based Assistance
b) Output Build Aid
c) Operate Build Assistance
d) Output Based Aid

9) How many contributing factors are considered for Risk Emergence ?
a) 9 b) 10 c) 11 d) 12

10) Which of the following is principle aspect of sustainable development ?
a) Energy b) Environmental
c) Simplicity d) Amenity

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section I and any three

questions from Section II.

2) Assume necessary data if required and mention it clearly.

3) Figures to the right indicate full marks.

SECTION – I

2. a) Explain the term Net Present Value (NPV). 4

b) Explain the major constraints in the delivery mechanism and infrastructure of

water supply sector. 10

3. a) What is meant by Public Private Partnership ? 4

b) What is the role and responsibilities of Government in Public Private

Partnership ? 9

4. a) Draw a neat diagram for model of public private partnership. 4

b) Explain the Viability Gap Funding (VGF) scheme with respect to Public Private

Partnership projects. 9

5. a) Enlist the project planning activities. 4

b) Explain in detail the management contracts. 9
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SECTION – II

6. a) Draw a schematic diagram of four phases of the project life cycle. 4

b) What activities are considered in project initiation ? 10

7. a) Explain risk identification in detail. 4

b) Explain risk allocation in Public Private Partnership project to private sector. 9

8. a) Write a short note on risk mitigation. 4

b) Explain Quantitative and Qualitative techniques of risk assessment. 9

9. a) State and discuss five key sustainability challenges. 4

b) State the strengths and weaknesses of developing commercially viable

infrastructure projects. 9

_______________
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Seat
No. Set Q

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) How many contributing factors are considered for Risk Emergence ?
a) 9 b) 10 c) 11 d) 12

2) Which of the following is principle aspect of sustainable development ?
a) Energy b) Environmental
c) Simplicity d) Amenity

3) Which of the following is suitable as VGF scheme ?
a) Viability Gap Funding Scheme
b) Viability Gap Finance Scheme
c) Volatile Gap Funding Scheme
d) Volatile Growth Funding Scheme

4) What is meant by the term OBA contract ?
a) Output Based Assistance
b) Output Build Aid
c) Operate Build Assistance
d) Output Based Aid

5) Which of the following is not role of government in Public Private Partnership ?
a) Ensure transparency
b) Ensure value for money
c) Expertise and innovation
d) Identify needs in terms of output

P.T.O.
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6) Which of the following is role of private sector in Public Private Partnership ?
a) Access to private finance
b) Sufficient return to investors
c) Providing the facility and service
d) All of the above

7) What is meant by the term BOO ?
a) Build Operate Own b) Build Own Operate
c) Build Opt Operate d) Building Own Operate

8) Which of the following is benefit for Public sector of Public Private Partnership ?
a) Lifecycle cost management b) Business opportunities
c) Export d) None of the above

9) Which of the following is benefit for Private sector of Public Private
Partnership ?
a) Innovative solutions b) Export opportunities
c) Construction management d) Sharing the assets

10) Which of the following is not type of contract ?
a) Service contracts
b) Lease-develop-operate or buy
c) Design build
d) Lease-develop-operate and buy

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section I and any three

questions from Section II.

2) Assume necessary data if required and mention it clearly.

3) Figures to the right indicate full marks.

SECTION – I

2. a) Explain the term Net Present Value (NPV). 4

b) Explain the major constraints in the delivery mechanism and infrastructure of

water supply sector. 10

3. a) What is meant by Public Private Partnership ? 4

b) What is the role and responsibilities of Government in Public Private

Partnership ? 9

4. a) Draw a neat diagram for model of public private partnership. 4

b) Explain the Viability Gap Funding (VGF) scheme with respect to Public Private

Partnership projects. 9

5. a) Enlist the project planning activities. 4

b) Explain in detail the management contracts. 9
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SECTION – II

6. a) Draw a schematic diagram of four phases of the project life cycle. 4

b) What activities are considered in project initiation ? 10

7. a) Explain risk identification in detail. 4

b) Explain risk allocation in Public Private Partnership project to private sector. 9

8. a) Write a short note on risk mitigation. 4

b) Explain Quantitative and Qualitative techniques of risk assessment. 9

9. a) State and discuss five key sustainability challenges. 4

b) State the strengths and weaknesses of developing commercially viable

infrastructure projects. 9

_______________
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Seat
No. Set R

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) Which of the following is benefit for Private sector of Public Private
Partnership ?
a) Innovative solutions b) Export opportunities
c) Construction management d) Sharing the assets

2) Which of the following is not type of contract ?
a) Service contracts
b) Lease-develop-operate or buy
c) Design build
d) Lease-develop-operate and buy

3) How many contributing factors are considered for Risk Emergence ?
a) 9 b) 10 c) 11 d) 12

4) Which of the following is principle aspect of sustainable development ?
a) Energy b) Environmental
c) Simplicity d) Amenity

5) What is meant by the term BOO ?
a) Build Operate Own b) Build Own Operate
c) Build Opt Operate d) Building Own Operate

6) Which of the following is benefit for Public sector of Public Private Partnership ?
a) Lifecycle cost management b) Business opportunities
c) Export d) None of the above

P.T.O.
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7) Which of the following is not role of government in Public Private Partnership ?
a) Ensure transparency
b) Ensure value for money
c) Expertise and innovation
d) Identify needs in terms of output

8) Which of the following is role of private sector in Public Private Partnership ?
a) Access to private finance
b) Sufficient return to investors
c) Providing the facility and service
d) All of the above

9) Which of the following is suitable as VGF scheme ?
a) Viability Gap Funding Scheme
b) Viability Gap Finance Scheme
c) Volatile Gap Funding Scheme
d) Volatile Growth Funding Scheme

10) What is meant by the term OBA contract ?
a) Output Based Assistance
b) Output Build Aid
c) Operate Build Assistance
d) Output Based Aid

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section I and any three

questions from Section II.

2) Assume necessary data if required and mention it clearly.

3) Figures to the right indicate full marks.

SECTION – I

2. a) Explain the term Net Present Value (NPV). 4

b) Explain the major constraints in the delivery mechanism and infrastructure of

water supply sector. 10

3. a) What is meant by Public Private Partnership ? 4

b) What is the role and responsibilities of Government in Public Private

Partnership ? 9

4. a) Draw a neat diagram for model of public private partnership. 4

b) Explain the Viability Gap Funding (VGF) scheme with respect to Public Private

Partnership projects. 9

5. a) Enlist the project planning activities. 4

b) Explain in detail the management contracts. 9
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SECTION – II

6. a) Draw a schematic diagram of four phases of the project life cycle. 4

b) What activities are considered in project initiation ? 10

7. a) Explain risk identification in detail. 4

b) Explain risk allocation in Public Private Partnership project to private sector. 9

8. a) Write a short note on risk mitigation. 4

b) Explain Quantitative and Qualitative techniques of risk assessment. 9

9. a) State and discuss five key sustainability challenges. 4

b) State the strengths and weaknesses of developing commercially viable

infrastructure projects. 9

_______________
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Seat
No. Set S

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries two marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) What is meant by the term BOO ?
a) Build Operate Own b) Build Own Operate
c) Build Opt Operate d) Building Own Operate

2) Which of the following is benefit for Public sector of Public Private Partnership ?
a) Lifecycle cost management b) Business opportunities
c) Export d) None of the above

3) Which of the following is benefit for Private sector of Public Private
Partnership ?
a) Innovative solutions b) Export opportunities
c) Construction management d) Sharing the assets

4) Which of the following is not type of contract ?
a) Service contracts
b) Lease-develop-operate or buy
c) Design build
d) Lease-develop-operate and buy

5) Which of the following is suitable as VGF scheme ?
a) Viability Gap Funding Scheme
b) Viability Gap Finance Scheme
c) Volatile Gap Funding Scheme
d) Volatile Growth Funding Scheme

P.T.O.
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6) What is meant by the term OBA contract ?
a) Output Based Assistance
b) Output Build Aid
c) Operate Build Assistance
d) Output Based Aid

7) How many contributing factors are considered for Risk Emergence ?
a) 9 b) 10 c) 11 d) 12

8) Which of the following is principle aspect of sustainable development ?
a) Energy b) Environmental
c) Simplicity d) Amenity

9) Which of the following is not role of government in Public Private Partnership ?
a) Ensure transparency
b) Ensure value for money
c) Expertise and innovation
d) Identify needs in terms of output

10) Which of the following is role of private sector in Public Private Partnership ?
a) Access to private finance
b) Sufficient return to investors
c) Providing the facility and service
d) All of the above

______________
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Seat
No.

B.E. (Civil) (Part – II) (New) Examination, 2016
Elective – II : INFRASTRUCTURAL ENGINEERING

Day and Date : Wednesday, 23-11-2016  Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from Section I and any three

questions from Section II.

2) Assume necessary data if required and mention it clearly.

3) Figures to the right indicate full marks.

SECTION – I

2. a) Explain the term Net Present Value (NPV). 4

b) Explain the major constraints in the delivery mechanism and infrastructure of

water supply sector. 10

3. a) What is meant by Public Private Partnership ? 4

b) What is the role and responsibilities of Government in Public Private

Partnership ? 9

4. a) Draw a neat diagram for model of public private partnership. 4

b) Explain the Viability Gap Funding (VGF) scheme with respect to Public Private

Partnership projects. 9

5. a) Enlist the project planning activities. 4

b) Explain in detail the management contracts. 9
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SECTION – II

6. a) Draw a schematic diagram of four phases of the project life cycle. 4

b) What activities are considered in project initiation ? 10

7. a) Explain risk identification in detail. 4

b) Explain risk allocation in Public Private Partnership project to private sector. 9

8. a) Write a short note on risk mitigation. 4

b) Explain Quantitative and Qualitative techniques of risk assessment. 9

9. a) State and discuss five key sustainability challenges. 4

b) State the strengths and weaknesses of developing commercially viable

infrastructure projects. 9

_______________
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Seat
No. Set P

B.E. Civil (Part – II) (New) Examination, 2016
ADVANCED DESIGN OF STEEL STRUCTURES (Elective  – III)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : .3.00 p.m. to 6.00 p.m.

                N.B. : 1) Figures to the right indicates the full marks.
2) Use of non programmable scientific calculator is allowed.
3) Assume suitable data if necessary and clearly mention it.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

i) The ratio of plastic moment capacity to yield moment of a section is 1

a) Less than one b) Equal to one

c) More than one d) None of the above

ii) The shape factor of a circular section is 1

a) 1.15 b) 1.5 c) 2.34 d) 1.7

iii) The design criterion for plastic design of beams is 1

a) Mp ≥  Mu b) Mp ≥  (load factor X Mu)

c) MuFypZ ≤⋅ d) None of the above

iv) The moment curvature relation of plastic hinge is 1

a) Linear with inclination

b) Bilinear

c) Constant curvature for all moments

d) Constant moment with increasing curvatures

v) The number of plastic hinges necessary to convert a framed structure in to a

mechanism is 1

a) (r – 1) b) (r + 1) c) (2r – 1) d) (2r + 1)

P.T.O.
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vi) The bending moment at a plastic hinge is 1

a) Equal to zero

b) Equal to yield moment of the section

c) Equal to plastic moment of the section

d) Greater than the plastic moment of the section

vii) The maximum bearing stress in light gauge steel section is given by 2

a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.1 Fy

viii) The limit state design of steel structures makes use of 1

a) Plastic analysis of structures

b) Elastic structural analysis

c) Ultimate analysis

d) Elastic and plastic analysis

ix) The approximate shape factor of thin rectangular section is 1

a) 1.12 b) 1.5 c) 1.7 d) 1.52

x) The shape factor for triangular section is 1

a) 1.5 b) 1.7 c) 2.34 d) 1.27

xi) The collapse load for simply supported beam subjected to central point load is 2

a) Wc = [4Mp/L] b) Wc = [6Mp/L]

c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

e) None of the above

xii) The collapse load for fixed beam subjected to uniformly distributed load is 2

a) Wc = [4Mp/L] b) Wc = [16Mp/L] c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

xiii) Determine the shape factor of T section having flanges 140 mm×16 mm and

web thickness 8.9 mm. The overall depth is 400 mm. 3

a) 1.1488 b) 1.8844 c) 1.4848 d) 1.4188

e) None of the above

xiv) The effective width ‘b’ for a light gauge steel plate is given by 2

a) b = 0.9 t(E/Fy)1/2 b) b = 1.9 t(E/Fy)1/2

c) b = 2.9 t(E/Fy)1/2 d) b = 3.9 t(E/Fy)1/2

______________
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 B.E. Civil (Part – II) (New) Examination, 2016
ADVANCED DESIGN OF STEEL STRUCTURES (Elective  – III)

Day and Date : Thursday, 24-11-2016 Marks : 80
Time : .3.00 p.m. to 6.00 p.m.
0 .m. to .00 .m.

                N.B. :1) Solve any two questions from each Section.
2) Figures to the right indicates the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.

SECTION – I

2. An open web girder bridge consists of two pratt trusses of type shown in fig. 1. The
span of truss is 24m c/c of bearings. The bridge supports an equivalent uniformly
distributed live load of 175 KN/m. The dead load transmitted to each truss is 15 KN/m.
Draw the influence line diagrams for members U2U3, U2L3, and U3L4. And design U4L4
by assuming impact factor to be 15%. 20

Figure 1

3. Determine the end moments in the columns and beams of the building frame with
moment resistant joint as shown in fig. 2. By cantilever method. Also determine the
axial forces in the columns and end shear forces in the beams. 20

Figure 2

6 panels @ 4 m c/c = 24 m
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4. Two channels 200 mm × 80 mm run with bent lips are connected with webs to act as

column as shown in fig. 3. The thickness of plate is 2.5 mm and depth of lips is 25 mm.

Determine the safe load carrying capacity if the effective length of the column is 6 m.

Take Fy = 235 N/mm2 and E = 2×105 N/mm2. 20

Figure 3

SECTION – II

5. A continuous beam ABC carrying working loads as shown in fig. 4. Assuming load

factor 2.0. Design suitable section for span AB and BC. Shape factor is 1.12. Yield

stress of steel is 250 N/mm2. 20

Figure 4
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6. Find the value of Mp for the portal frame and loaded up to collapse as shown in

fig. 5. Also plot the bending moment diagram. 20

Figure 5

7. a) A column 4.5 m in height and effectively retrained in position as well as in direction

at both the end carries an axial load of 1200 KN. Design a suitable I section, if the

column is to be encased in concrete. Take Fy = 250 N/mm2. 10

b) Calculate the moment carrying capacity if the beam ISMB 400 is encased in

concrete of grade M15 as shown in fig. 6. 10

                   Figure 6

____________________
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Seat
No. Set Q

B.E. Civil (Part – II) (New) Examination, 2016
ADVANCED DESIGN OF STEEL STRUCTURES (Elective  – III)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : .3.00 p.m. to 6.00 p.m.

                N.B. : 1) Figures to the right indicates the full marks.
2) Use of non programmable scientific calculator is allowed.
3) Assume suitable data if necessary and clearly mention it.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

i) The limit state design of steel structures makes use of 1

a) Plastic analysis of structures

b) Elastic structural analysis

c) Ultimate analysis

d) Elastic and plastic analysis

ii) The approximate shape factor of thin rectangular section is 1

a) 1.12 b) 1.5 c) 1.7 d) 1.52

iii) The shape factor for triangular section is 1

a) 1.5 b) 1.7 c) 2.34 d) 1.27

iv) The collapse load for simply supported beam subjected to central point load is 2

a) Wc = [4Mp/L] b) Wc = [6Mp/L]

c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

e) None of the above

v) The collapse load for fixed beam subjected to uniformly distributed load is 2

a) Wc = [4Mp/L] b) Wc = [16Mp/L] c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

vi) Determine the shape factor of T section having flanges 140 mm×16 mm and

web thickness 8.9 mm. The overall depth is 400 mm. 3

a) 1.1488 b) 1.8844 c) 1.4848 d) 1.4188

e) None of the above P.T.O.



Set Q

SLR-EP – 430 -2- �������	
�

vii) The effective width ‘b’ for a light gauge steel plate is given by 2

a) b = 0.9 t(E/Fy)1/2 b) b = 1.9 t(E/Fy)1/2

c) b = 2.9 t(E/Fy)1/2 d) b = 3.9 t(E/Fy)1/2

viii) The ratio of plastic moment capacity to yield moment of a section is 1

a) Less than one b) Equal to one

c) More than one d) None of the above

ix) The shape factor of a circular section is 1

a) 1.15 b) 1.5 c) 2.34 d) 1.7

x) The design criterion for plastic design of beams is 1

a) Mp ≥  Mu b) Mp ≥  (load factor X Mu)

c) MuFypZ ≤⋅ d) None of the above

xi) The moment curvature relation of plastic hinge is 1

a) Linear with inclination

b) Bilinear

c) Constant curvature for all moments

d) Constant moment with increasing curvatures

xii) The number of plastic hinges necessary to convert a framed structure in to a

mechanism is 1

a) (r – 1) b) (r + 1) c) (2r – 1) d) (2r + 1)

xiii) The bending moment at a plastic hinge is 1

a) Equal to zero

b) Equal to yield moment of the section

c) Equal to plastic moment of the section

d) Greater than the plastic moment of the section

xiv) The maximum bearing stress in light gauge steel section is given by 2

a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.1 Fy

______________
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Seat
No.

 B.E. Civil (Part – II) (New) Examination, 2016
ADVANCED DESIGN OF STEEL STRUCTURES (Elective  – III)

Day and Date : Thursday, 24-11-2016 Marks : 80
Time : .3.00 p.m. to 6.00 p.m.
0 .m. to .00 .m.

                N.B. :1) Solve any two questions from each Section.
2) Figures to the right indicates the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.

SECTION – I

2. An open web girder bridge consists of two pratt trusses of type shown in fig. 1. The
span of truss is 24m c/c of bearings. The bridge supports an equivalent uniformly
distributed live load of 175 KN/m. The dead load transmitted to each truss is 15 KN/m.
Draw the influence line diagrams for members U2U3, U2L3, and U3L4. And design U4L4
by assuming impact factor to be 15%. 20

Figure 1

3. Determine the end moments in the columns and beams of the building frame with
moment resistant joint as shown in fig. 2. By cantilever method. Also determine the
axial forces in the columns and end shear forces in the beams. 20

Figure 2

6 panels @ 4 m c/c = 24 m
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4. Two channels 200 mm × 80 mm run with bent lips are connected with webs to act as

column as shown in fig. 3. The thickness of plate is 2.5 mm and depth of lips is 25 mm.

Determine the safe load carrying capacity if the effective length of the column is 6 m.

Take Fy = 235 N/mm2 and E = 2×105 N/mm2. 20

Figure 3

SECTION – II

5. A continuous beam ABC carrying working loads as shown in fig. 4. Assuming load

factor 2.0. Design suitable section for span AB and BC. Shape factor is 1.12. Yield

stress of steel is 250 N/mm2. 20

Figure 4
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6. Find the value of Mp for the portal frame and loaded up to collapse as shown in

fig. 5. Also plot the bending moment diagram. 20

Figure 5

7. a) A column 4.5 m in height and effectively retrained in position as well as in direction

at both the end carries an axial load of 1200 KN. Design a suitable I section, if the

column is to be encased in concrete. Take Fy = 250 N/mm2. 10

b) Calculate the moment carrying capacity if the beam ISMB 400 is encased in

concrete of grade M15 as shown in fig. 6. 10

                   Figure 6

____________________
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No. Set R

B.E. Civil (Part – II) (New) Examination, 2016
ADVANCED DESIGN OF STEEL STRUCTURES (Elective  – III)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : .3.00 p.m. to 6.00 p.m.

                N.B. : 1) Figures to the right indicates the full marks.
2) Use of non programmable scientific calculator is allowed.
3) Assume suitable data if necessary and clearly mention it.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

i) The number of plastic hinges necessary to convert a framed structure in to a

mechanism is 1

a) (r – 1) b) (r + 1) c) (2r – 1) d) (2r + 1)

ii) The bending moment at a plastic hinge is 1

a) Equal to zero

b) Equal to yield moment of the section

c) Equal to plastic moment of the section

d) Greater than the plastic moment of the section

iii) The maximum bearing stress in light gauge steel section is given by 2

a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.1 Fy

iv) The limit state design of steel structures makes use of 1

a) Plastic analysis of structures

b) Elastic structural analysis

c) Ultimate analysis

d) Elastic and plastic analysis

v) The approximate shape factor of thin rectangular section is 1

a) 1.12 b) 1.5 c) 1.7 d) 1.52

P.T.O.
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vi) The shape factor for triangular section is 1

a) 1.5 b) 1.7 c) 2.34 d) 1.27

vii) The collapse load for simply supported beam subjected to central point load is 2

a) Wc = [4Mp/L] b) Wc = [6Mp/L]

c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

e) None of the above

viii) The collapse load for fixed beam subjected to uniformly distributed load is 2

a) Wc = [4Mp/L] b) Wc = [16Mp/L] c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

ix) Determine the shape factor of T section having flanges 140 mm×16 mm and

web thickness 8.9 mm. The overall depth is 400 mm. 3

a) 1.1488 b) 1.8844 c) 1.4848 d) 1.4188

e) None of the above

x) The effective width ‘b’ for a light gauge steel plate is given by 2

a) b = 0.9 t(E/Fy)1/2 b) b = 1.9 t(E/Fy)1/2

c) b = 2.9 t(E/Fy)1/2 d) b = 3.9 t(E/Fy)1/2

xi) The ratio of plastic moment capacity to yield moment of a section is 1

a) Less than one b) Equal to one

c) More than one d) None of the above

xii) The shape factor of a circular section is 1

a) 1.15 b) 1.5 c) 2.34 d) 1.7

xiii) The design criterion for plastic design of beams is 1

a) Mp ≥  Mu b) Mp ≥  (load factor X Mu)

c) MuFypZ ≤⋅ d) None of the above

xiv) The moment curvature relation of plastic hinge is 1

a) Linear with inclination

b) Bilinear

c) Constant curvature for all moments

d) Constant moment with increasing curvatures

______________
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 B.E. Civil (Part – II) (New) Examination, 2016
ADVANCED DESIGN OF STEEL STRUCTURES (Elective  – III)

Day and Date : Thursday, 24-11-2016 Marks : 80
Time : .3.00 p.m. to 6.00 p.m.
0 .m. to .00 .m.

                N.B. :1) Solve any two questions from each Section.
2) Figures to the right indicates the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.

SECTION – I

2. An open web girder bridge consists of two pratt trusses of type shown in fig. 1. The
span of truss is 24m c/c of bearings. The bridge supports an equivalent uniformly
distributed live load of 175 KN/m. The dead load transmitted to each truss is 15 KN/m.
Draw the influence line diagrams for members U2U3, U2L3, and U3L4. And design U4L4
by assuming impact factor to be 15%. 20

Figure 1

3. Determine the end moments in the columns and beams of the building frame with
moment resistant joint as shown in fig. 2. By cantilever method. Also determine the
axial forces in the columns and end shear forces in the beams. 20

Figure 2

6 panels @ 4 m c/c = 24 m
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4. Two channels 200 mm × 80 mm run with bent lips are connected with webs to act as

column as shown in fig. 3. The thickness of plate is 2.5 mm and depth of lips is 25 mm.

Determine the safe load carrying capacity if the effective length of the column is 6 m.

Take Fy = 235 N/mm2 and E = 2×105 N/mm2. 20

Figure 3

SECTION – II

5. A continuous beam ABC carrying working loads as shown in fig. 4. Assuming load

factor 2.0. Design suitable section for span AB and BC. Shape factor is 1.12. Yield

stress of steel is 250 N/mm2. 20

Figure 4
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6. Find the value of Mp for the portal frame and loaded up to collapse as shown in

fig. 5. Also plot the bending moment diagram. 20

Figure 5

7. a) A column 4.5 m in height and effectively retrained in position as well as in direction

at both the end carries an axial load of 1200 KN. Design a suitable I section, if the

column is to be encased in concrete. Take Fy = 250 N/mm2. 10

b) Calculate the moment carrying capacity if the beam ISMB 400 is encased in

concrete of grade M15 as shown in fig. 6. 10

                   Figure 6

____________________
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No. Set S

B.E. Civil (Part – II) (New) Examination, 2016
ADVANCED DESIGN OF STEEL STRUCTURES (Elective  – III)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : .3.00 p.m. to 6.00 p.m.

                N.B. : 1) Figures to the right indicates the full marks.
2) Use of non programmable scientific calculator is allowed.
3) Assume suitable data if necessary and clearly mention it.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer :

i) The shape factor for triangular section is 1

a) 1.5 b) 1.7 c) 2.34 d) 1.27

ii) The collapse load for simply supported beam subjected to central point load is 2

a) Wc = [4Mp/L] b) Wc = [6Mp/L]

c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

e) None of the above

iii) The collapse load for fixed beam subjected to uniformly distributed load is 2

a) Wc = [4Mp/L] b) Wc = [16Mp/L] c) Wc = [8Mp/L] d) Wc = [5.5Mp/L]

iv) Determine the shape factor of T section having flanges 140 mm×16 mm and

web thickness 8.9 mm. The overall depth is 400 mm. 3

a) 1.1488 b) 1.8844 c) 1.4848 d) 1.4188

e) None of the above

v) The effective width ‘b’ for a light gauge steel plate is given by 2

a) b = 0.9 t(E/Fy)1/2 b) b = 1.9 t(E/Fy)1/2

c) b = 2.9 t(E/Fy)1/2 d) b = 3.9 t(E/Fy)1/2

vi) The ratio of plastic moment capacity to yield moment of a section is 1

a) Less than one b) Equal to one

c) More than one d) None of the above
P.T.O.
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vii) The shape factor of a circular section is 1

a) 1.15 b) 1.5 c) 2.34 d) 1.7

viii) The design criterion for plastic design of beams is 1

a) Mp ≥  Mu b) Mp ≥  (load factor X Mu)

c) MuFypZ ≤⋅ d) None of the above

ix) The moment curvature relation of plastic hinge is 1

a) Linear with inclination

b) Bilinear

c) Constant curvature for all moments

d) Constant moment with increasing curvatures

x) The number of plastic hinges necessary to convert a framed structure in to a

mechanism is 1

a) (r – 1) b) (r + 1) c) (2r – 1) d) (2r + 1)

xi) The bending moment at a plastic hinge is 1

a) Equal to zero

b) Equal to yield moment of the section

c) Equal to plastic moment of the section

d) Greater than the plastic moment of the section

xii) The maximum bearing stress in light gauge steel section is given by 2

a) 1.0 Fy b) 1.2 Fy c) 2.1 Fy d) 3.1 Fy

xiii) The limit state design of steel structures makes use of 1

a) Plastic analysis of structures

b) Elastic structural analysis

c) Ultimate analysis

d) Elastic and plastic analysis

xiv) The approximate shape factor of thin rectangular section is 1

a) 1.12 b) 1.5 c) 1.7 d) 1.52

______________
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Day and Date : Thursday, 24-11-2016 Marks : 80
Time : .3.00 p.m. to 6.00 p.m.
0 .m. to .00 .m.

                N.B. :1) Solve any two questions from each Section.
2) Figures to the right indicates the full marks.
3) Use of non programmable scientific calculator is allowed.
4) Assume suitable data if necessary and clearly mention it.

SECTION – I

2. An open web girder bridge consists of two pratt trusses of type shown in fig. 1. The
span of truss is 24m c/c of bearings. The bridge supports an equivalent uniformly
distributed live load of 175 KN/m. The dead load transmitted to each truss is 15 KN/m.
Draw the influence line diagrams for members U2U3, U2L3, and U3L4. And design U4L4
by assuming impact factor to be 15%. 20

Figure 1

3. Determine the end moments in the columns and beams of the building frame with
moment resistant joint as shown in fig. 2. By cantilever method. Also determine the
axial forces in the columns and end shear forces in the beams. 20

Figure 2

6 panels @ 4 m c/c = 24 m
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4. Two channels 200 mm × 80 mm run with bent lips are connected with webs to act as

column as shown in fig. 3. The thickness of plate is 2.5 mm and depth of lips is 25 mm.

Determine the safe load carrying capacity if the effective length of the column is 6 m.

Take Fy = 235 N/mm2 and E = 2×105 N/mm2. 20

Figure 3

SECTION – II

5. A continuous beam ABC carrying working loads as shown in fig. 4. Assuming load

factor 2.0. Design suitable section for span AB and BC. Shape factor is 1.12. Yield

stress of steel is 250 N/mm2. 20

Figure 4
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6. Find the value of Mp for the portal frame and loaded up to collapse as shown in

fig. 5. Also plot the bending moment diagram. 20

Figure 5

7. a) A column 4.5 m in height and effectively retrained in position as well as in direction

at both the end carries an axial load of 1200 KN. Design a suitable I section, if the

column is to be encased in concrete. Take Fy = 250 N/mm2. 10

b) Calculate the moment carrying capacity if the beam ISMB 400 is encased in

concrete of grade M15 as shown in fig. 6. 10

                   Figure 6

____________________
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Seat
No. Set P

B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) The fineness modulus

a) Is a numerical index of fineness

b) Give some idea of the mean size of particles present in the entire body of

the aggregate

c) Is a sum of the cumulative percentage retained on the set of specified

sieves divided by 100

d) Is regarded as weighted average size of sieve on which material is retained

2) Grading of aggregate

a) Affects the workability

b) Affects the strength of concrete

c) Affects the w/c ratio

d) All the above is true

3) In case the concrete is to be transported by pumping, the slump should be

a) More than 100 mm b) Between 50 mm to 70 mm

c) Between 25 mm to 50 mm d) More than 25 mm

4) A compacting factor of 0.88 for a fresh concrete sample indicates a mix of

a) High workability b) Medium workability

c) Low workability d) Very low workability
P.T.O.
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5) The porosity of concrete depends largely upon

a) Cement content

b) Grading of aggregate

c) Quantity of mixing water

d) Degree of compaction

6) The compressive strength of OPC after  three days is expected to be more

than

a) 16 Mpa b) 22 Mpa

c) 27.5 Mpa d) 33 Mpa

7) The cement from the ware house is taken out on the basis of

a) First in, first out b) First in, last out

c) Last in, first out d) Last in, last out

8) Finer the cement

a) Higher is the rate of hydration

b) More is the surface area

c) Lesser the amount of water required for constant slump

d) All of the above

9) Modulus of elasticity of concrete can be assumed as

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0

10) To calculate tensile strength of concrete from the compressive strength, the
following formula may be used

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0
______________
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Seat
No.

 B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain application oriented difference between initial set and final set ? 4
b) How does the variation in moisture content of the aggregate affect the workability

of fresh concrete and the strength of hardened concrete ?  10

3. a) Give the examples of mineral additives.  4

b) Explain the mechanism of action of retarders. 9

4. a) What causes blowholes in concrete ? 4

b) What are the effects of re-tempering on the properties of resulting concrete ?  9

5. Compare the high density and radiation shielding concrete and high volume fly
ash concrete.  13

SECTION – II

6. a) What is meant by the special process of concrete ? 4

b) Which are the special processes employed for mass concrete and sprayed
concrete ? 10

7. a) What are the particular problems in pumping lightweight aggregate concrete ? 5

b) What are the disadvantages of using ready-mixed concrete ? 8

8. Explain step by step procedure for Concrete Mix design. What are simple changes
in mix design for standard grade and high grade concrete.  13

9. a) Distinguish between quality management system and quality control.  4

b) Describe in detail the damage assessment procedure.  9
_____________________
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No. Set Q

B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) Modulus of elasticity of concrete can be assumed as

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0

2) To calculate tensile strength of concrete from the compressive strength, the
following formula may be used

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0

3) The cement from the ware house is taken out on the basis of

a) First in, first out b) First in, last out

c) Last in, first out d) Last in, last out

4) Finer the cement

a) Higher is the rate of hydration

b) More is the surface area

c) Lesser the amount of water required for constant slump

d) All of the above

P.T.O.
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5) The fineness modulus

a) Is a numerical index of fineness

b) Give some idea of the mean size of particles present in the entire body of

the aggregate

c) Is a sum of the cumulative percentage retained on the set of specified

sieves divided by 100

d) Is regarded as weighted average size of sieve on which material is retained

6) Grading of aggregate

a) Affects the workability

b) Affects the strength of concrete

c) Affects the w/c ratio

d) All the above is true

7) In case the concrete is to be transported by pumping, the slump should be

a) More than 100 mm b) Between 50 mm to 70 mm

c) Between 25 mm to 50 mm d) More than 25 mm

8) A compacting factor of 0.88 for a fresh concrete sample indicates a mix of

a) High workability b) Medium workability

c) Low workability d) Very low workability

9) The porosity of concrete depends largely upon

a) Cement content

b) Grading of aggregate

c) Quantity of mixing water

d) Degree of compaction

10) The compressive strength of OPC after  three days is expected to be more

than

a) 16 Mpa b) 22 Mpa

c) 27.5 Mpa d) 33 Mpa
______________
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Seat
No.

 B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain application oriented difference between initial set and final set ? 4
b) How does the variation in moisture content of the aggregate affect the workability

of fresh concrete and the strength of hardened concrete ?  10

3. a) Give the examples of mineral additives.  4

b) Explain the mechanism of action of retarders. 9

4. a) What causes blowholes in concrete ? 4

b) What are the effects of re-tempering on the properties of resulting concrete ?  9

5. Compare the high density and radiation shielding concrete and high volume fly
ash concrete.  13

SECTION – II

6. a) What is meant by the special process of concrete ? 4

b) Which are the special processes employed for mass concrete and sprayed
concrete ? 10

7. a) What are the particular problems in pumping lightweight aggregate concrete ? 5

b) What are the disadvantages of using ready-mixed concrete ? 8

8. Explain step by step procedure for Concrete Mix design. What are simple changes
in mix design for standard grade and high grade concrete.  13

9. a) Distinguish between quality management system and quality control.  4

b) Describe in detail the damage assessment procedure.  9
_____________________
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No. Set R

B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) The porosity of concrete depends largely upon

a) Cement content

b) Grading of aggregate

c) Quantity of mixing water

d) Degree of compaction

2) The compressive strength of OPC after  three days is expected to be more

than

a) 16 Mpa b) 22 Mpa

c) 27.5 Mpa d) 33 Mpa

3) Modulus of elasticity of concrete can be assumed as

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0

4) To calculate tensile strength of concrete from the compressive strength, the
following formula may be used

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0

P.T.O.
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5) In case the concrete is to be transported by pumping, the slump should be

a) More than 100 mm b) Between 50 mm to 70 mm

c) Between 25 mm to 50 mm d) More than 25 mm

6) A compacting factor of 0.88 for a fresh concrete sample indicates a mix of

a) High workability b) Medium workability

c) Low workability d) Very low workability

7) The fineness modulus

a) Is a numerical index of fineness

b) Give some idea of the mean size of particles present in the entire body of

the aggregate

c) Is a sum of the cumulative percentage retained on the set of specified

sieves divided by 100

d) Is regarded as weighted average size of sieve on which material is retained

8) Grading of aggregate

a) Affects the workability

b) Affects the strength of concrete

c) Affects the w/c ratio

d) All the above is true

9) The cement from the ware house is taken out on the basis of

a) First in, first out b) First in, last out

c) Last in, first out d) Last in, last out

10) Finer the cement

a) Higher is the rate of hydration

b) More is the surface area

c) Lesser the amount of water required for constant slump

d) All of the above
______________
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Seat
No.

 B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain application oriented difference between initial set and final set ? 4
b) How does the variation in moisture content of the aggregate affect the workability

of fresh concrete and the strength of hardened concrete ?  10

3. a) Give the examples of mineral additives.  4

b) Explain the mechanism of action of retarders. 9

4. a) What causes blowholes in concrete ? 4

b) What are the effects of re-tempering on the properties of resulting concrete ?  9

5. Compare the high density and radiation shielding concrete and high volume fly
ash concrete.  13

SECTION – II

6. a) What is meant by the special process of concrete ? 4

b) Which are the special processes employed for mass concrete and sprayed
concrete ? 10

7. a) What are the particular problems in pumping lightweight aggregate concrete ? 5

b) What are the disadvantages of using ready-mixed concrete ? 8

8. Explain step by step procedure for Concrete Mix design. What are simple changes
in mix design for standard grade and high grade concrete.  13

9. a) Distinguish between quality management system and quality control.  4

b) Describe in detail the damage assessment procedure.  9
_____________________
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No. Set S

B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3. Each question carries 2 marks.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (10×2=20)

1) In case the concrete is to be transported by pumping, the slump should be
a) More than 100 mm b) Between 50 mm to 70 mm
c) Between 25 mm to 50 mm d) More than 25 mm

2) A compacting factor of 0.88 for a fresh concrete sample indicates a mix of
a) High workability b) Medium workability
c) Low workability d) Very low workability

3) The porosity of concrete depends largely upon
a) Cement content
b) Grading of aggregate
c) Quantity of mixing water
d) Degree of compaction

4) The compressive strength of OPC after  three days is expected to be more
than
a) 16 Mpa b) 22 Mpa
c) 27.5 Mpa d) 33 Mpa

5) The cement from the ware house is taken out on the basis of
a) First in, first out b) First in, last out

c) Last in, first out d) Last in, last out

P.T.O.
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6) Finer the cement

a) Higher is the rate of hydration

b) More is the surface area

c) Lesser the amount of water required for constant slump

d) All of the above

7) Modulus of elasticity of concrete can be assumed as

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0

8) To calculate tensile strength of concrete from the compressive strength, the
following formula may be used

a) fck5000 b) fck7.0

c) 2mmKN200 d) fck27.0

9) The fineness modulus

a) Is a numerical index of fineness

b) Give some idea of the mean size of particles present in the entire body of

the aggregate

c) Is a sum of the cumulative percentage retained on the set of specified

sieves divided by 100

d) Is regarded as weighted average size of sieve on which material is retained

10) Grading of aggregate

a) Affects the workability

b) Affects the strength of concrete

c) Affects the w/c ratio

d) All the above is true
______________
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Seat
No.

 B.E. (Civil) (Part – II) Examination, 2016
Elective – III : ADVANCED CONCRETE TECHNOLOGY (New)

Day and Date : Thursday, 24-11-2016  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain application oriented difference between initial set and final set ? 4
b) How does the variation in moisture content of the aggregate affect the workability

of fresh concrete and the strength of hardened concrete ?  10

3. a) Give the examples of mineral additives.  4

b) Explain the mechanism of action of retarders. 9

4. a) What causes blowholes in concrete ? 4

b) What are the effects of re-tempering on the properties of resulting concrete ?  9

5. Compare the high density and radiation shielding concrete and high volume fly
ash concrete.  13

SECTION – II

6. a) What is meant by the special process of concrete ? 4

b) Which are the special processes employed for mass concrete and sprayed
concrete ? 10

7. a) What are the particular problems in pumping lightweight aggregate concrete ? 5

b) What are the disadvantages of using ready-mixed concrete ? 8

8. Explain step by step procedure for Concrete Mix design. What are simple changes
in mix design for standard grade and high grade concrete.  13

9. a) Distinguish between quality management system and quality control.  4

b) Describe in detail the damage assessment procedure.  9
_____________________
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