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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
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 : 14

1. Choose the correct option and rewrite in answer book : (14×1=14)

1) The percentage of gypsum added during manufacturing process is
a) 0.2 b) 0.25 to 0.35 c) 2.5 to 3.5 d) 5 to 10

2) Bulking of sand is the
a) Rodding of the sand so that it occupies minimum volume
b) Compacting of the sand
c) False increase in the volume of sand due to moisture
d) Segregating sand of particular size

3) 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

4) Which of the following statement is incorrect ?
a) Water is the most important and least expensive ingredient of concrete
b) Mixing water is utilized in the hydration of cement and provides lubrication

between fine and coarse aggregates
c) Excess water forms a scum or laitance at the surface
d) None of the above

P.T.O.
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5) An accelerator shortens all of the following except
a) Setting time b) Period of curing
c) Period of removal of formwork d) Strength of concrete

6) If the slump of concrete is 75 mm its workability is considered to be
a) Very high b) High c) Medium d) Low

7) The stress and strain curve of concrete in compression is obtained by testing
the cylindrical specimen under
a) Uniform rate of strain b) Uniform rate of stress
c) Constant stress condition d) Constant strain condition

8) The choice of mix proportion of a concrete is independent of
a) Grade designation
b) Maximum size of aggregate
c) Minimum water-cement ratio
d) Batching, mixing, placing and compaction techniques

9) For water-cement ratio of 0.6 the water content per bag of cement is
a) 10 kg b) 20 kg c) 30 kg d) 40 kg

10) The minimum water content for complete hydration of cement is
a) 0.65 b) 0.5 c) 0.35 d) 0.27

11) Under water concreting is done by
a) Dripping method b) Tremie method
c) Cofferdam method d) All of the above

12) IS provision for concrete mix design is given by
a) IS 4031-1968 b) IS 383-1970

c) IS 456-2000 d) IS 10262-2009

13) A mixer designated 400NT indicates that

a) It is non-tilting type mixer

b) Its nominal mix batch capacity is 400 liters

c) Both a) and b)

d) It is non-tilting type mixer requiring 400 revolutions for proper mix

14) The strength of light weight concrete depends upon

a) Density of concrete b) Size of aggregates

c) Type of cement d) Mix proportion
______________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

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

SECTION – I

2. Solve any seven of the following : (7×4=28)

1) Enlist types of cement. Write in brief on P.P.C.

2) Write a brief note on bulking of the sand.

3) Explain workability of concrete and enlist the methods to measure the same.
Also mention the unit.

4) Write in brief on admixtures and additives in concrete.

5) Write a short note on transportation of concrete.

6) Explain sieve analysis of aggregates.

7) Enlist factors affecting strength of concrete and explain any one.

8) Draw detailed flowchart of cement manufacturing by dry process.

9) Define Bulk density and Specific gravity. If Bulk density of CA is 1700 kg/m3

and specific gravity of the same is 2.80, workout the volume of CA if weight
of CA in particular mixes was 1200 kg/m3 using bulk density and specific
gravity.

10) Explain mechanism of super plasticizer in concrete.
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SECTION – II

3. Design a concrete mix of grade M20 as per IS 10262-2009. Use following data : 16

1) Concrete is to be used for R.C.C. work.

2) Exposure condition – Mild.

3) Cement to be used – OPC 53 grade.

4) Workability required – 100 mm Slump.

5) Method of concrete placing – Pumping.

6) Mineral Admixture – Nil.

7) Superplasticizer – Nil.

8) Max. size of aggregate – 20 mm (crushed angular)

9) Test data for material –
a) Specific gravity of cement = 3.15, FA = 2.60 and CA = 2.90.
b) Water absorption of FA = 1.4% and CA = 1%.
c) Moisture content of FA = 2% and CA = Nil.

10) 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
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28-Day Strength of Cement Tested According to IS 4031-1968

A = 31.9 – 36.8 N/mm2 B = 3.68 – 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 1 Assumed Standard Deviation (Ref : IS 456-2002)

Sl. No. 1 2 3 4 5 6 7 8 9 10

Grade of
Concrete

M10 M15 M20 M25 M30 M35 M40 M45 M50 M55

Assumed
Standard
Deviation
(N/mm2)

3.50 4.00 5.00

Table 2 Maximum Water Content per Cubic Meter of
Concrete for Nominal Maximum Size of Aggregate

(Ref : IS 10262 − 2009)

Sl. No.
Nominal Maximum
Size of Aggregate

(mm)

Maximum Water
Content*

1 10 208

2 20 186

3 40 165

Note : The quantities of mixing water are for use in computing
cementitious material content for trial batches
*Water content corresponding to saturated surface dry
aggregate

Table 3 Volume of Coarse Aggregate per Unit Volume of Total
Aggregate for Different Zones of Fine Aggregate*

(Ref : IS 10262 − 2009)

Sl. No.
Nominal

Maximum Size of
Aggregate (mm)

Volume of Coarse Aggregate per Unit
Volume of Total Aggregate for Fine

Aggregate*

Zone IV Zone III Zone II Zone I

1 10 0.50 0.48 0.46 0.44

2 20 0.66 0.64 0.62 0.60

3 40 0.75 0.73 0.71 0.69

*Volumes are based on aggregate in saturated surface dry condition
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Table 4 Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of
Concrete for Different Exposures with Normal Weight Aggregate of 20 mm

Nominal Maximum Size (Ref : IS 456-2002)

Sl.
No.

Exposure

Plain Concrete Reinforced Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water

Cement
Ratio

Minimum
Grade of
Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water-

Cement
Ratio

Minimum
Grade of
Concrete

i) Mild 220 0.60 - 300 0.55 M20

ii) Moderate 240 0.60 M15 300 0.50 M25

iii) Severe 250 0.50 M20 320 0.45 M30

iv)
Very

Severe
260 0.45 M20 340 0.45 M35

v) Extreme 280 0.40 M25 360 0.40 M40

Notes - 1) Cement content prescribed in this table is irrespective of the grades of cement and it is inclusive
of additions mentioned in 5.2 of IS 456 additions such as fly ash or ground granulated blast furnace slag
may be taken into account in the concrete composition with respect to the cement content and water-
cement ratio if the suitability is established and as long as the maximum amounts taken into account do
not exceed the limit of Pozzolana and slag specified in IS 1489 (Part− 1) and IS  : 455 respectively.
2) Minimum grade for plain concrete under mild exposure condition is not specified.

Table 5 Grading of Fine Aggregate (Ref : IS 383)

IS Sieve
Designations

Percentage Passing

Grading
Zone I

Grading
Zone II

Grading
Zone III

Grading
Zone IV

10 mm 100 100 100 100

4.75 mm 90-100 90-100 90-100 90-100

2.36 mm 60-95 75-100 85-100 95-100

1.18 mm 30 -70 55-90 75-100 90-100

600 Microns 15-34 35-59 60-79 80-100

300 Microns 5-20 8-30 12-40 15-50

150 Microns 0-10 0-10 0-10 0-10

OR
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3. Write down the step by step procedure of concrete mix design by ACI method. 16

4. Attempt any three of the following : (3×4=12)

1) Write a short note on creep and enlist factors affecting it.

2) Write a short note on shrinkage and enlist factors affecting it.

3) Explain alkali aggregate reaction and sulphate attack on concrete.

4) Write significance of permeability of concrete and factors affecting
permeability.

5) Write a short note on gap and graded concrete.

6) Write a short note on quality control of concrete.

_____________________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
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 : 14

1. Choose the correct option and rewrite in answer book : (14×1=14)

1) The choice of mix proportion of a concrete is independent of

a) Grade designation

b) Maximum size of aggregate

c) Minimum water-cement ratio

d) Batching, mixing, placing and compaction techniques

2) For water-cement ratio of 0.6 the water content per bag of cement is

a) 10 kg b) 20 kg c) 30 kg d) 40 kg

3) The minimum water content for complete hydration of cement is

a) 0.65 b) 0.5 c) 0.35 d) 0.27

4) Under water concreting is done by

a) Dripping method b) Tremie method

c) Cofferdam method d) All of the above

5) IS provision for concrete mix design is given by

a) IS 4031-1968 b) IS 383-1970

c) IS 456-2000 d) IS 10262-2009

P.T.O.
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6) A mixer designated 400NT indicates that
a) It is non-tilting type mixer
b) Its nominal mix batch capacity is 400 liters
c) Both a) and b)
d) It is non-tilting type mixer requiring 400 revolutions for proper mix

7) The strength of light weight concrete depends upon
a) Density of concrete b) Size of aggregates
c) Type of cement d) Mix proportion

8) The percentage of gypsum added during manufacturing process is
a) 0.2 b) 0.25 to 0.35 c) 2.5 to 3.5 d) 5 to 10

9) Bulking of sand is the
a) Rodding of the sand so that it occupies minimum volume
b) Compacting of the sand
c) False increase in the volume of sand due to moisture
d) Segregating sand of particular size

10) 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

11) Which of the following statement is incorrect ?
a) Water is the most important and least expensive ingredient of concrete
b) Mixing water is utilized in the hydration of cement and provides lubrication

between fine and coarse aggregates
c) Excess water forms a scum or laitance at the surface
d) None of the above

12) An accelerator shortens all of the following except
a) Setting time b) Period of curing
c) Period of removal of formwork d) Strength of concrete

13) If the slump of concrete is 75 mm its workability is considered to be
a) Very high b) High c) Medium d) Low

14) The stress and strain curve of concrete in compression is obtained by testing
the cylindrical specimen under
a) Uniform rate of strain b) Uniform rate of stress
c) Constant stress condition d) Constant strain condition

______________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

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

SECTION – I

2. Solve any seven of the following : (7×4=28)

1) Enlist types of cement. Write in brief on P.P.C.

2) Write a brief note on bulking of the sand.

3) Explain workability of concrete and enlist the methods to measure the same.
Also mention the unit.

4) Write in brief on admixtures and additives in concrete.

5) Write a short note on transportation of concrete.

6) Explain sieve analysis of aggregates.

7) Enlist factors affecting strength of concrete and explain any one.

8) Draw detailed flowchart of cement manufacturing by dry process.

9) Define Bulk density and Specific gravity. If Bulk density of CA is 1700 kg/m3

and specific gravity of the same is 2.80, workout the volume of CA if weight
of CA in particular mixes was 1200 kg/m3 using bulk density and specific
gravity.

10) Explain mechanism of super plasticizer in concrete.
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SECTION – II

3. Design a concrete mix of grade M20 as per IS 10262-2009. Use following data : 16

1) Concrete is to be used for R.C.C. work.

2) Exposure condition – Mild.

3) Cement to be used – OPC 53 grade.

4) Workability required – 100 mm Slump.

5) Method of concrete placing – Pumping.

6) Mineral Admixture – Nil.

7) Superplasticizer – Nil.

8) Max. size of aggregate – 20 mm (crushed angular)

9) Test data for material –
a) Specific gravity of cement = 3.15, FA = 2.60 and CA = 2.90.
b) Water absorption of FA = 1.4% and CA = 1%.
c) Moisture content of FA = 2% and CA = Nil.

10) 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
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28-Day Strength of Cement Tested According to IS 4031-1968

A = 31.9 – 36.8 N/mm2 B = 3.68 – 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 1 Assumed Standard Deviation (Ref : IS 456-2002)

Sl. No. 1 2 3 4 5 6 7 8 9 10

Grade of
Concrete

M10 M15 M20 M25 M30 M35 M40 M45 M50 M55

Assumed
Standard
Deviation
(N/mm2)

3.50 4.00 5.00

Table 2 Maximum Water Content per Cubic Meter of
Concrete for Nominal Maximum Size of Aggregate

(Ref : IS 10262 − 2009)

Sl. No.
Nominal Maximum
Size of Aggregate

(mm)

Maximum Water
Content*

1 10 208

2 20 186

3 40 165

Note : The quantities of mixing water are for use in computing
cementitious material content for trial batches
*Water content corresponding to saturated surface dry
aggregate

Table 3 Volume of Coarse Aggregate per Unit Volume of Total
Aggregate for Different Zones of Fine Aggregate*

(Ref : IS 10262 − 2009)

Sl. No.
Nominal

Maximum Size of
Aggregate (mm)

Volume of Coarse Aggregate per Unit
Volume of Total Aggregate for Fine

Aggregate*

Zone IV Zone III Zone II Zone I

1 10 0.50 0.48 0.46 0.44

2 20 0.66 0.64 0.62 0.60

3 40 0.75 0.73 0.71 0.69

*Volumes are based on aggregate in saturated surface dry condition
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Table 4 Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of
Concrete for Different Exposures with Normal Weight Aggregate of 20 mm

Nominal Maximum Size (Ref : IS 456-2002)

Sl.
No.

Exposure

Plain Concrete Reinforced Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water

Cement
Ratio

Minimum
Grade of
Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water-

Cement
Ratio

Minimum
Grade of
Concrete

i) Mild 220 0.60 - 300 0.55 M20

ii) Moderate 240 0.60 M15 300 0.50 M25

iii) Severe 250 0.50 M20 320 0.45 M30

iv)
Very

Severe
260 0.45 M20 340 0.45 M35

v) Extreme 280 0.40 M25 360 0.40 M40

Notes - 1) Cement content prescribed in this table is irrespective of the grades of cement and it is inclusive
of additions mentioned in 5.2 of IS 456 additions such as fly ash or ground granulated blast furnace slag
may be taken into account in the concrete composition with respect to the cement content and water-
cement ratio if the suitability is established and as long as the maximum amounts taken into account do
not exceed the limit of Pozzolana and slag specified in IS 1489 (Part− 1) and IS  : 455 respectively.
2) Minimum grade for plain concrete under mild exposure condition is not specified.

Table 5 Grading of Fine Aggregate (Ref : IS 383)

IS Sieve
Designations

Percentage Passing

Grading
Zone I

Grading
Zone II

Grading
Zone III

Grading
Zone IV

10 mm 100 100 100 100

4.75 mm 90-100 90-100 90-100 90-100

2.36 mm 60-95 75-100 85-100 95-100

1.18 mm 30 -70 55-90 75-100 90-100

600 Microns 15-34 35-59 60-79 80-100

300 Microns 5-20 8-30 12-40 15-50

150 Microns 0-10 0-10 0-10 0-10

OR
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3. Write down the step by step procedure of concrete mix design by ACI method. 16

4. Attempt any three of the following : (3×4=12)

1) Write a short note on creep and enlist factors affecting it.

2) Write a short note on shrinkage and enlist factors affecting it.

3) Explain alkali aggregate reaction and sulphate attack on concrete.

4) Write significance of permeability of concrete and factors affecting
permeability.

5) Write a short note on gap and graded concrete.

6) Write a short note on quality control of concrete.

_____________________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
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 : 14

1. Choose the correct option and rewrite in answer book : (14×1=14)

1) An accelerator shortens all of the following except

a) Setting time b) Period of curing

c) Period of removal of formwork d) Strength of concrete

2) If the slump of concrete is 75 mm its workability is considered to be

a) Very high b) High c) Medium d) Low

3) The stress and strain curve of concrete in compression is obtained by testing
the cylindrical specimen under

a) Uniform rate of strain b) Uniform rate of stress

c) Constant stress condition d) Constant strain condition

4) The choice of mix proportion of a concrete is independent of

a) Grade designation

b) Maximum size of aggregate

c) Minimum water-cement ratio

d) Batching, mixing, placing and compaction techniques

5) For water-cement ratio of 0.6 the water content per bag of cement is

a) 10 kg b) 20 kg c) 30 kg d) 40 kg

6) The minimum water content for complete hydration of cement is

a) 0.65 b) 0.5 c) 0.35 d) 0.27
P.T.O.
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7) Under water concreting is done by
a) Dripping method b) Tremie method
c) Cofferdam method d) All of the above

8) IS provision for concrete mix design is given by
a) IS 4031-1968 b) IS 383-1970

c) IS 456-2000 d) IS 10262-2009

9) A mixer designated 400NT indicates that

a) It is non-tilting type mixer

b) Its nominal mix batch capacity is 400 liters

c) Both a) and b)

d) It is non-tilting type mixer requiring 400 revolutions for proper mix

10) The strength of light weight concrete depends upon

a) Density of concrete b) Size of aggregates

c) Type of cement d) Mix proportion

11) The percentage of gypsum added during manufacturing process is
a) 0.2 b) 0.25 to 0.35 c) 2.5 to 3.5 d) 5 to 10

12) Bulking of sand is the
a) Rodding of the sand so that it occupies minimum volume
b) Compacting of the sand
c) False increase in the volume of sand due to moisture
d) Segregating sand of particular size

13) 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

14) Which of the following statement is incorrect ?
a) Water is the most important and least expensive ingredient of concrete
b) Mixing water is utilized in the hydration of cement and provides lubrication

between fine and coarse aggregates
c) Excess water forms a scum or laitance at the surface
d) None of the above

______________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

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

SECTION – I

2. Solve any seven of the following : (7×4=28)

1) Enlist types of cement. Write in brief on P.P.C.

2) Write a brief note on bulking of the sand.

3) Explain workability of concrete and enlist the methods to measure the same.
Also mention the unit.

4) Write in brief on admixtures and additives in concrete.

5) Write a short note on transportation of concrete.

6) Explain sieve analysis of aggregates.

7) Enlist factors affecting strength of concrete and explain any one.

8) Draw detailed flowchart of cement manufacturing by dry process.

9) Define Bulk density and Specific gravity. If Bulk density of CA is 1700 kg/m3

and specific gravity of the same is 2.80, workout the volume of CA if weight
of CA in particular mixes was 1200 kg/m3 using bulk density and specific
gravity.

10) Explain mechanism of super plasticizer in concrete.
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SECTION – II

3. Design a concrete mix of grade M20 as per IS 10262-2009. Use following data : 16

1) Concrete is to be used for R.C.C. work.

2) Exposure condition – Mild.

3) Cement to be used – OPC 53 grade.

4) Workability required – 100 mm Slump.

5) Method of concrete placing – Pumping.

6) Mineral Admixture – Nil.

7) Superplasticizer – Nil.

8) Max. size of aggregate – 20 mm (crushed angular)

9) Test data for material –
a) Specific gravity of cement = 3.15, FA = 2.60 and CA = 2.90.
b) Water absorption of FA = 1.4% and CA = 1%.
c) Moisture content of FA = 2% and CA = Nil.

10) 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
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28-Day Strength of Cement Tested According to IS 4031-1968

A = 31.9 – 36.8 N/mm2 B = 3.68 – 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 1 Assumed Standard Deviation (Ref : IS 456-2002)

Sl. No. 1 2 3 4 5 6 7 8 9 10

Grade of
Concrete

M10 M15 M20 M25 M30 M35 M40 M45 M50 M55

Assumed
Standard
Deviation
(N/mm2)

3.50 4.00 5.00

Table 2 Maximum Water Content per Cubic Meter of
Concrete for Nominal Maximum Size of Aggregate

(Ref : IS 10262 − 2009)

Sl. No.
Nominal Maximum
Size of Aggregate

(mm)

Maximum Water
Content*

1 10 208

2 20 186

3 40 165

Note : The quantities of mixing water are for use in computing
cementitious material content for trial batches
*Water content corresponding to saturated surface dry
aggregate

Table 3 Volume of Coarse Aggregate per Unit Volume of Total
Aggregate for Different Zones of Fine Aggregate*

(Ref : IS 10262 − 2009)

Sl. No.
Nominal

Maximum Size of
Aggregate (mm)

Volume of Coarse Aggregate per Unit
Volume of Total Aggregate for Fine

Aggregate*

Zone IV Zone III Zone II Zone I

1 10 0.50 0.48 0.46 0.44

2 20 0.66 0.64 0.62 0.60

3 40 0.75 0.73 0.71 0.69

*Volumes are based on aggregate in saturated surface dry condition
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Table 4 Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of
Concrete for Different Exposures with Normal Weight Aggregate of 20 mm

Nominal Maximum Size (Ref : IS 456-2002)

Sl.
No.

Exposure

Plain Concrete Reinforced Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water

Cement
Ratio

Minimum
Grade of
Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water-

Cement
Ratio

Minimum
Grade of
Concrete

i) Mild 220 0.60 - 300 0.55 M20

ii) Moderate 240 0.60 M15 300 0.50 M25

iii) Severe 250 0.50 M20 320 0.45 M30

iv)
Very

Severe
260 0.45 M20 340 0.45 M35

v) Extreme 280 0.40 M25 360 0.40 M40

Notes - 1) Cement content prescribed in this table is irrespective of the grades of cement and it is inclusive
of additions mentioned in 5.2 of IS 456 additions such as fly ash or ground granulated blast furnace slag
may be taken into account in the concrete composition with respect to the cement content and water-
cement ratio if the suitability is established and as long as the maximum amounts taken into account do
not exceed the limit of Pozzolana and slag specified in IS 1489 (Part− 1) and IS  : 455 respectively.
2) Minimum grade for plain concrete under mild exposure condition is not specified.

Table 5 Grading of Fine Aggregate (Ref : IS 383)

IS Sieve
Designations

Percentage Passing

Grading
Zone I

Grading
Zone II

Grading
Zone III

Grading
Zone IV

10 mm 100 100 100 100

4.75 mm 90-100 90-100 90-100 90-100

2.36 mm 60-95 75-100 85-100 95-100

1.18 mm 30 -70 55-90 75-100 90-100

600 Microns 15-34 35-59 60-79 80-100

300 Microns 5-20 8-30 12-40 15-50

150 Microns 0-10 0-10 0-10 0-10

OR
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3. Write down the step by step procedure of concrete mix design by ACI method. 16

4. Attempt any three of the following : (3×4=12)

1) Write a short note on creep and enlist factors affecting it.

2) Write a short note on shrinkage and enlist factors affecting it.

3) Explain alkali aggregate reaction and sulphate attack on concrete.

4) Write significance of permeability of concrete and factors affecting
permeability.

5) Write a short note on gap and graded concrete.

6) Write a short note on quality control of concrete.

_____________________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if necessary and mention it clearly.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculator is allowed.
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 : 14

1. Choose the correct option and rewrite in answer book : (14×1=14)

1) The minimum water content for complete hydration of cement is
a) 0.65 b) 0.5 c) 0.35 d) 0.27

2) Under water concreting is done by
a) Dripping method b) Tremie method
c) Cofferdam method d) All of the above

3) IS provision for concrete mix design is given by
a) IS 4031-1968 b) IS 383-1970

c) IS 456-2000 d) IS 10262-2009

4) A mixer designated 400NT indicates that

a) It is non-tilting type mixer

b) Its nominal mix batch capacity is 400 liters

c) Both a) and b)

d) It is non-tilting type mixer requiring 400 revolutions for proper mix

5) The strength of light weight concrete depends upon

a) Density of concrete b) Size of aggregates

c) Type of cement d) Mix proportion

6) The percentage of gypsum added during manufacturing process is
a) 0.2 b) 0.25 to 0.35 c) 2.5 to 3.5 d) 5 to 10

P.T.O.

Set S
Seat
No.
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7) Bulking of sand is the
a) Rodding of the sand so that it occupies minimum volume
b) Compacting of the sand
c) False increase in the volume of sand due to moisture
d) Segregating sand of particular size

8) 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

9) Which of the following statement is incorrect ?
a) Water is the most important and least expensive ingredient of concrete
b) Mixing water is utilized in the hydration of cement and provides lubrication

between fine and coarse aggregates
c) Excess water forms a scum or laitance at the surface
d) None of the above

10) An accelerator shortens all of the following except
a) Setting time b) Period of curing
c) Period of removal of formwork d) Strength of concrete

11) If the slump of concrete is 75 mm its workability is considered to be
a) Very high b) High c) Medium d) Low

12) The stress and strain curve of concrete in compression is obtained by testing
the cylindrical specimen under
a) Uniform rate of strain b) Uniform rate of stress
c) Constant stress condition d) Constant strain condition

13) The choice of mix proportion of a concrete is independent of
a) Grade designation
b) Maximum size of aggregate
c) Minimum water-cement ratio
d) Batching, mixing, placing and compaction techniques

14) For water-cement ratio of 0.6 the water content per bag of cement is
a) 10 kg b) 20 kg c) 30 kg d) 40 kg

______________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
CONCRETE TECHNOLOGY

Day and Date : Thursday, 4-5-2017 Max. Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

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

SECTION – I

2. Solve any seven of the following : (7×4=28)

1) Enlist types of cement. Write in brief on P.P.C.

2) Write a brief note on bulking of the sand.

3) Explain workability of concrete and enlist the methods to measure the same.
Also mention the unit.

4) Write in brief on admixtures and additives in concrete.

5) Write a short note on transportation of concrete.

6) Explain sieve analysis of aggregates.

7) Enlist factors affecting strength of concrete and explain any one.

8) Draw detailed flowchart of cement manufacturing by dry process.

9) Define Bulk density and Specific gravity. If Bulk density of CA is 1700 kg/m3

and specific gravity of the same is 2.80, workout the volume of CA if weight
of CA in particular mixes was 1200 kg/m3 using bulk density and specific
gravity.

10) Explain mechanism of super plasticizer in concrete.

Seat
No.
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SECTION – II

3. Design a concrete mix of grade M20 as per IS 10262-2009. Use following data : 16

1) Concrete is to be used for R.C.C. work.

2) Exposure condition – Mild.

3) Cement to be used – OPC 53 grade.

4) Workability required – 100 mm Slump.

5) Method of concrete placing – Pumping.

6) Mineral Admixture – Nil.

7) Superplasticizer – Nil.

8) Max. size of aggregate – 20 mm (crushed angular)

9) Test data for material –
a) Specific gravity of cement = 3.15, FA = 2.60 and CA = 2.90.
b) Water absorption of FA = 1.4% and CA = 1%.
c) Moisture content of FA = 2% and CA = Nil.

10) 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
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28-Day Strength of Cement Tested According to IS 4031-1968

A = 31.9 – 36.8 N/mm2 B = 3.68 – 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 1 Assumed Standard Deviation (Ref : IS 456-2002)

Sl. No. 1 2 3 4 5 6 7 8 9 10

Grade of
Concrete

M10 M15 M20 M25 M30 M35 M40 M45 M50 M55

Assumed
Standard
Deviation
(N/mm2)

3.50 4.00 5.00

Table 2 Maximum Water Content per Cubic Meter of
Concrete for Nominal Maximum Size of Aggregate

(Ref : IS 10262 − 2009)

Sl. No.
Nominal Maximum
Size of Aggregate

(mm)

Maximum Water
Content*

1 10 208

2 20 186

3 40 165

Note : The quantities of mixing water are for use in computing
cementitious material content for trial batches
*Water content corresponding to saturated surface dry
aggregate

Table 3 Volume of Coarse Aggregate per Unit Volume of Total
Aggregate for Different Zones of Fine Aggregate*

(Ref : IS 10262 − 2009)

Sl. No.
Nominal

Maximum Size of
Aggregate (mm)

Volume of Coarse Aggregate per Unit
Volume of Total Aggregate for Fine

Aggregate*

Zone IV Zone III Zone II Zone I

1 10 0.50 0.48 0.46 0.44

2 20 0.66 0.64 0.62 0.60

3 40 0.75 0.73 0.71 0.69

*Volumes are based on aggregate in saturated surface dry condition
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Table 4 Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of
Concrete for Different Exposures with Normal Weight Aggregate of 20 mm

Nominal Maximum Size (Ref : IS 456-2002)

Sl.
No.

Exposure

Plain Concrete Reinforced Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water

Cement
Ratio

Minimum
Grade of
Concrete

Minimum
Cement
Content

kg/m2

Maximum
Free Water-

Cement
Ratio

Minimum
Grade of
Concrete

i) Mild 220 0.60 - 300 0.55 M20

ii) Moderate 240 0.60 M15 300 0.50 M25

iii) Severe 250 0.50 M20 320 0.45 M30

iv)
Very

Severe
260 0.45 M20 340 0.45 M35

v) Extreme 280 0.40 M25 360 0.40 M40

Notes - 1) Cement content prescribed in this table is irrespective of the grades of cement and it is inclusive
of additions mentioned in 5.2 of IS 456 additions such as fly ash or ground granulated blast furnace slag
may be taken into account in the concrete composition with respect to the cement content and water-
cement ratio if the suitability is established and as long as the maximum amounts taken into account do
not exceed the limit of Pozzolana and slag specified in IS 1489 (Part− 1) and IS  : 455 respectively.
2) Minimum grade for plain concrete under mild exposure condition is not specified.

Table 5 Grading of Fine Aggregate (Ref : IS 383)

IS Sieve
Designations

Percentage Passing

Grading
Zone I

Grading
Zone II

Grading
Zone III

Grading
Zone IV

10 mm 100 100 100 100

4.75 mm 90-100 90-100 90-100 90-100

2.36 mm 60-95 75-100 85-100 95-100

1.18 mm 30 -70 55-90 75-100 90-100

600 Microns 15-34 35-59 60-79 80-100

300 Microns 5-20 8-30 12-40 15-50

150 Microns 0-10 0-10 0-10 0-10

OR
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3. Write down the step by step procedure of concrete mix design by ACI method. 16

4. Attempt any three of the following : (3×4=12)

1) Write a short note on creep and enlist factors affecting it.

2) Write a short note on shrinkage and enlist factors affecting it.

3) Explain alkali aggregate reaction and sulphate attack on concrete.

4) Write significance of permeability of concrete and factors affecting
permeability.

5) Write a short note on gap and graded concrete.

6) Write a short note on quality control of concrete.

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017 Max. Marks : 70
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) Assume suitable data, if necessary and mention it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) For a cantilever, the shear force at the free end is
a) Maximum b) Minimum c) Zero d) None

2) The point of contraflexure is a point where

a) The SF is maximum b) The SF is zero
c) The BM is maximum d) The BM is zero

3) Section modulus of a rectangular section of breadth b and depth d is
a) db2/4 b) db2/6 c) bd2/4 d) bd2/6

4) Strength of a beam is more if its section modulus is
a) Decreased b) Zero
c) Increased d) None

5) For the span of a beam in pure bending, following condition exists.
a) Zero BM b) Zero SF
c) Varying BM d) Varying SF

P.T.O.

PSet



SLR-VB – 22 -2- ���������

Set P

6) Maximum stress in foundations of a dam/retaining wall is at
a) Toe b) Heel c) Mid point d) Top

7) Coefficient of wind resistance for circular shape chimney is

a) 1/3 b) 2/3 c) 1.5 d) 1

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

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

9) Shear stress is zero at the
a) Outermost fiber
b) Central fiber
c) Neither outermost nor central fiber
d) None

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

a) 15 πkW b) 10πkW c) 7.5πkW d) 5π kW

11) A shaft of length L is subjected to a constant twisting moment T along its length L,
then angle θ  through which one end of the bar will twist relative to other will be

a) T/ γ b) T/GJ c) GJ/TL d) TL/GJ b

12) In power transmission equation, P = 2 π NT/60 × 1000
a) P is in kW and T is maximum torque
b) P is in NM/sec  and T is maximum torque
c) P is in NM/sec and T is mean torque
d) P is in kW and T is mean torque

13) The unit of Torque in SI units
a) kg-m b) kg-cm c) N-m d) N/m2

14) 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

______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 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) Obtain relationship between, Modulus of Elasticity and Modulus of Rigidity.

2) Obtain relationship between, Modulus of Elasticity and Bulk Modulus.

3) Explain stress strain curve for brittle materials. Draw neat sketch.

4) Derive relationship between S.F. and B.M. at a section of a beam.

5) Draw kern of a section for (i) Rectangular and  (ii) I Sections.

6) Draw typical Shear force and Bending moment diagrams for a simply supported
beam of span L subjected to central point load P.

3. Draw SFD and BMD for the beam loaded as shown in fig. 1. 9

           

Fig. 1
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4. a) Compare the weights of two equally strong beams of circular section made
up of same material, one being of solid section and the other of hollow section
with inside diameter being 2/5 of the external diameter. 7

b) Define flitched beam. Give examples. 2

5. a) A 6 m high trapezoidal retaining wall is 1.5 m wide at top and 3.5 m wide at the
base. The earth retaining face is vertical and the retained earth is level and
flush with its top. Determine the maximum and minimum stress intensities at
its base section. The earth weighs 16 kN/m3 and its angle of repose is 30°.
Take weight of masonry as 22 kN/m3. 7

b) Draw typical stress variation diagram for a rectangular column cross section
loaded with load P. 2

SECTION – II

6. A beam of span L = 3 meters simply supported at the ends, carries a central
point load the beam section has an overall depth 300 mm and width 200 mm.
If the maximum shear stress is to be 50 N/mm2 calculate the value of centrally
applied point load. 10

7. A timber beam 150 mm wide and 200 mm. deep is to be reinforced by bolting on
two steel flitches each 150 mm by 12.5 mm in section. Find the moment of
resistance when the flitches are attached symmetrically at top and bottom.
Allowable stress in timber is 6 N/mm2 what is the maximum stress in steel. Take
Esteel = 20 Ewood. 9

8. a) Write torsion equation and also mention meaning of each term. 2

b) A hollow shaft of 20 mm outside diameter and 16 mm inside diameter is
subjected to torque of 40 N/m. Find shear stress at outside and inside of the
shaft. 7

9. a) Define strain energy and write expression for strain energy due to suddenly
applied load. 2

b) A cylindrical vessel for a compressor is 2.5 m in internal diameter and made
of plates 12 mm thick. If hoop stress is not to exceed 100 N/mm2 and axial
stress is not to exceed 50 N/mm2 find maximum safe air pressure. 7

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017 Max. Marks : 70
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) Assume suitable data, if necessary and mention it clearly.

4) Figures to the right indicate full marks.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

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

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

2) Shear stress is zero at the
a) Outermost fiber
b) Central fiber
c) Neither outermost nor central fiber
d) None

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

a) 15 πkW b) 10πkW c) 7.5π kW d) 5 πkW

4) A shaft of length L is subjected to a constant twisting moment T along its length L,
then angle θ  through which one end of the bar will twist relative to other will be

a) T/ γ b) T/GJ c) GJ/TL d) TL/GJ b

P.T.O.
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5) In power transmission equation, P = 2 π NT/60 × 1000

a) P is in kW and T is maximum torque
b) P is in NM/sec  and T is maximum torque
c) P is in NM/sec and T is mean torque
d) P is in kW and T is mean torque

6) The unit of Torque in SI units

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

7) 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

8) For a cantilever, the shear force at the free end is
a) Maximum b) Minimum c) Zero d) None

9) The point of contraflexure is a point where

a) The SF is maximum b) The SF is zero
c) The BM is maximum d) The BM is zero

10) Section modulus of a rectangular section of breadth b and depth d is
a) db2/4 b) db2/6 c) bd2/4 d) bd2/6

11) Strength of a beam is more if its section modulus is
a) Decreased b) Zero
c) Increased d) None

12) For the span of a beam in pure bending, following condition exists.
a) Zero BM b) Zero SF
c) Varying BM d) Varying SF

13) Maximum stress in foundations of a dam/retaining wall is at
a) Toe b) Heel c) Mid point d) Top

14) Coefficient of wind resistance for circular shape chimney is

a) 1/3 b) 2/3 c) 1.5 d) 1
______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 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) Obtain relationship between, Modulus of Elasticity and Modulus of Rigidity.

2) Obtain relationship between, Modulus of Elasticity and Bulk Modulus.

3) Explain stress strain curve for brittle materials. Draw neat sketch.

4) Derive relationship between S.F. and B.M. at a section of a beam.

5) Draw kern of a section for (i) Rectangular and  (ii) I Sections.

6) Draw typical Shear force and Bending moment diagrams for a simply supported
beam of span L subjected to central point load P.

3. Draw SFD and BMD for the beam loaded as shown in fig. 1. 9

           

Fig. 1
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4. a) Compare the weights of two equally strong beams of circular section made
up of same material, one being of solid section and the other of hollow section
with inside diameter being 2/5 of the external diameter. 7

b) Define flitched beam. Give examples. 2

5. a) A 6 m high trapezoidal retaining wall is 1.5 m wide at top and 3.5 m wide at the
base. The earth retaining face is vertical and the retained earth is level and
flush with its top. Determine the maximum and minimum stress intensities at
its base section. The earth weighs 16 kN/m3 and its angle of repose is 30°.
Take weight of masonry as 22 kN/m3. 7

b) Draw typical stress variation diagram for a rectangular column cross section
loaded with load P. 2

SECTION – II

6. A beam of span L = 3 meters simply supported at the ends, carries a central
point load the beam section has an overall depth 300 mm and width 200 mm.
If the maximum shear stress is to be 50 N/mm2 calculate the value of centrally
applied point load. 10

7. A timber beam 150 mm wide and 200 mm. deep is to be reinforced by bolting on
two steel flitches each 150 mm by 12.5 mm in section. Find the moment of
resistance when the flitches are attached symmetrically at top and bottom.
Allowable stress in timber is 6 N/mm2 what is the maximum stress in steel. Take
Esteel = 20 Ewood. 9

8. a) Write torsion equation and also mention meaning of each term. 2

b) A hollow shaft of 20 mm outside diameter and 16 mm inside diameter is
subjected to torque of 40 N/m. Find shear stress at outside and inside of the
shaft. 7

9. a) Define strain energy and write expression for strain energy due to suddenly
applied load. 2

b) A cylindrical vessel for a compressor is 2.5 m in internal diameter and made
of plates 12 mm thick. If hoop stress is not to exceed 100 N/mm2 and axial
stress is not to exceed 50 N/mm2 find maximum safe air pressure. 7

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017 Max. Marks : 70
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) Assume suitable data, if necessary and mention it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

1) For the span of a beam in pure bending, following condition exists.
a) Zero BM b) Zero SF
c) Varying BM d) Varying SF

2) Maximum stress in foundations of a dam/retaining wall is at
a) Toe b) Heel c) Mid point d) Top

3) Coefficient of wind resistance for circular shape chimney is
a) 1/3 b) 2/3 c) 1.5 d) 1

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

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

5) Shear stress is zero at the
a) Outermost fiber
b) Central fiber
c) Neither outermost nor central fiber
d) None

P.T.O.
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6) A shaft turns at 150 rpm under a torque of 1500 N-m. Power transmitted is

a) 15 πkW b) 10πkW c) 7.5πkW d) 5π kW

7) A shaft of length L is subjected to a constant twisting moment T along its length L,
then angle θ  through which one end of the bar will twist relative to other will be

a) T/ γ b) T/GJ c) GJ/TL d) TL/GJ b

8) In power transmission equation, P = 2 π NT/60 × 1000
a) P is in kW and T is maximum torque
b) P is in NM/sec  and T is maximum torque
c) P is in NM/sec and T is mean torque
d) P is in kW and T is mean torque

9) The unit of Torque in SI units
a) kg-m b) kg-cm c) N-m d) N/m2

10) 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

11) For a cantilever, the shear force at the free end is

a) Maximum b) Minimum c) Zero d) None

12) The point of contraflexure is a point where
a) The SF is maximum b) The SF is zero
c) The BM is maximum d) The BM is zero

13) Section modulus of a rectangular section of breadth b and depth d is
a) db2/4 b) db2/6 c) bd2/4 d) bd2/6

14) Strength of a beam is more if its section modulus is

a) Decreased b) Zero
c) Increased d) None

______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 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) Obtain relationship between, Modulus of Elasticity and Modulus of Rigidity.

2) Obtain relationship between, Modulus of Elasticity and Bulk Modulus.

3) Explain stress strain curve for brittle materials. Draw neat sketch.

4) Derive relationship between S.F. and B.M. at a section of a beam.

5) Draw kern of a section for (i) Rectangular and  (ii) I Sections.

6) Draw typical Shear force and Bending moment diagrams for a simply supported
beam of span L subjected to central point load P.

3. Draw SFD and BMD for the beam loaded as shown in fig. 1. 9

           

Fig. 1
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4. a) Compare the weights of two equally strong beams of circular section made
up of same material, one being of solid section and the other of hollow section
with inside diameter being 2/5 of the external diameter. 7

b) Define flitched beam. Give examples. 2

5. a) A 6 m high trapezoidal retaining wall is 1.5 m wide at top and 3.5 m wide at the
base. The earth retaining face is vertical and the retained earth is level and
flush with its top. Determine the maximum and minimum stress intensities at
its base section. The earth weighs 16 kN/m3 and its angle of repose is 30°.
Take weight of masonry as 22 kN/m3. 7

b) Draw typical stress variation diagram for a rectangular column cross section
loaded with load P. 2

SECTION – II

6. A beam of span L = 3 meters simply supported at the ends, carries a central
point load the beam section has an overall depth 300 mm and width 200 mm.
If the maximum shear stress is to be 50 N/mm2 calculate the value of centrally
applied point load. 10

7. A timber beam 150 mm wide and 200 mm. deep is to be reinforced by bolting on
two steel flitches each 150 mm by 12.5 mm in section. Find the moment of
resistance when the flitches are attached symmetrically at top and bottom.
Allowable stress in timber is 6 N/mm2 what is the maximum stress in steel. Take
Esteel = 20 Ewood. 9

8. a) Write torsion equation and also mention meaning of each term. 2

b) A hollow shaft of 20 mm outside diameter and 16 mm inside diameter is
subjected to torque of 40 N/m. Find shear stress at outside and inside of the
shaft. 7

9. a) Define strain energy and write expression for strain energy due to suddenly
applied load. 2

b) A cylindrical vessel for a compressor is 2.5 m in internal diameter and made
of plates 12 mm thick. If hoop stress is not to exceed 100 N/mm2 and axial
stress is not to exceed 50 N/mm2 find maximum safe air pressure. 7

_____________________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017 Max. Marks : 70
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) Assume suitable data, if necessary and mention it clearly.
4) Figures to the right indicate full marks.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answers :

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

a) 15 πkW b) 10πkW c) 7.5π kW d) 5 πkW

2) A shaft of length L is subjected to a constant twisting moment T along its length L,
then angle θ  through which one end of the bar will twist relative to other will be

a) T/ γ b) T/GJ c) GJ/TL d) TL/GJ b

3) In power transmission equation, P = 2 π NT/60 × 1000

a) P is in kW and T is maximum torque

b) P is in NM/sec  and T is maximum torque

c) P is in NM/sec and T is mean torque

d) P is in kW and T is mean torque

4) The unit of Torque in SI units

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

P.T.O.

SSet
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5) 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

6) For a cantilever, the shear force at the free end is
a) Maximum b) Minimum c) Zero d) None

7) The point of contraflexure is a point where
a) The SF is maximum b) The SF is zero
c) The BM is maximum d) The BM is zero

8) Section modulus of a rectangular section of breadth b and depth d is

a) db2/4 b) db2/6 c) bd2/4 d) bd2/6

9) Strength of a beam is more if its section modulus is
a) Decreased b) Zero
c) Increased d) None

10) For the span of a beam in pure bending, following condition exists.
a) Zero BM b) Zero SF
c) Varying BM d) Varying SF

11) Maximum stress in foundations of a dam/retaining wall is at
a) Toe b) Heel c) Mid point d) Top

12) Coefficient of wind resistance for circular shape chimney is
a) 1/3 b) 2/3 c) 1.5 d) 1

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

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

14) Shear stress is zero at the
a) Outermost fiber
b) Central fiber
c) Neither outermost nor central fiber
d) None

______________
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Seat
No.

S.E. (Civil) (Part – I) (CGPA) Examination, 2017
STRUCTURAL MECHANICS – I

Day and Date : Friday, 5-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 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) Obtain relationship between, Modulus of Elasticity and Modulus of Rigidity.

2) Obtain relationship between, Modulus of Elasticity and Bulk Modulus.

3) Explain stress strain curve for brittle materials. Draw neat sketch.

4) Derive relationship between S.F. and B.M. at a section of a beam.

5) Draw kern of a section for (i) Rectangular and  (ii) I Sections.

6) Draw typical Shear force and Bending moment diagrams for a simply supported
beam of span L subjected to central point load P.

3. Draw SFD and BMD for the beam loaded as shown in fig. 1. 9

           

Fig. 1
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4. a) Compare the weights of two equally strong beams of circular section made
up of same material, one being of solid section and the other of hollow section
with inside diameter being 2/5 of the external diameter. 7

b) Define flitched beam. Give examples. 2

5. a) A 6 m high trapezoidal retaining wall is 1.5 m wide at top and 3.5 m wide at the
base. The earth retaining face is vertical and the retained earth is level and
flush with its top. Determine the maximum and minimum stress intensities at
its base section. The earth weighs 16 kN/m3 and its angle of repose is 30°.
Take weight of masonry as 22 kN/m3. 7

b) Draw typical stress variation diagram for a rectangular column cross section
loaded with load P. 2

SECTION – II

6. A beam of span L = 3 meters simply supported at the ends, carries a central
point load the beam section has an overall depth 300 mm and width 200 mm.
If the maximum shear stress is to be 50 N/mm2 calculate the value of centrally
applied point load. 10

7. A timber beam 150 mm wide and 200 mm. deep is to be reinforced by bolting on
two steel flitches each 150 mm by 12.5 mm in section. Find the moment of
resistance when the flitches are attached symmetrically at top and bottom.
Allowable stress in timber is 6 N/mm2 what is the maximum stress in steel. Take
Esteel = 20 Ewood. 9

8. a) Write torsion equation and also mention meaning of each term. 2

b) A hollow shaft of 20 mm outside diameter and 16 mm inside diameter is
subjected to torque of 40 N/m. Find shear stress at outside and inside of the
shaft. 7

9. a) Define strain energy and write expression for strain energy due to suddenly
applied load. 2

b) A cylindrical vessel for a compressor is 2.5 m in internal diameter and made
of plates 12 mm thick. If hoop stress is not to exceed 100 N/mm2 and axial
stress is not to exceed 50 N/mm2 find maximum safe air pressure. 7

_____________________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
SURVEYING – I

Day and Date : Saturday, 6-5-2017 Total Marks : 70
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 : 14

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

1) Which one of the following methods of levelling eliminates the error due to
curvature and refraction ?
a) Fly levelling
b) Levelling by equalizing the distances of back sight and foresight
c) Check levelling
d) Precise levelling

2) Which one of the following statement is correct ?
a) The axis of plate level should be parallel to the vertical axis
b) The axis of telescope must be parallel to the horizontal axis
c) The line of collimation must be perpendicular to horizontal axis
d) The line of collimation must be perpendicular to the plate level axis

3) The following type of a levelling cannot be done with a dumpy level
a) Differential levelling b) Reciprocal levelling
c) Trigonometric levelling d) Profile levelling

4) If the declination is 5°40’W, which one of the following magnetic bearings
would represent the true bearing of S25°20’E ?
a) S19°40’E b) S31°0’E
c) S20°0’E d) S19°20’W

P.T.O.

P
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5) Consider the following steps :

1. Calculation of ΣL and ΣD 2. Correction to L and D
3. Calculation of bearings 4. Calculation of interior angles
5. Calculation of independent co-ordinates

The correction sequence of these steps in Gales traverse table calculations is
a) 3, 4, 5, 2, 1 b) 4, 3, 1, 2, 5 c) 2, 1, 3, 4, 5 d) 4, 3, 5, 2, 1

6) If the whole circle bearing is 315°20’, its quadrant bearing would be
a) S 36°30’W b) N 44°40’W c) N 57°24’W d) S 60°40’W

7) In the ghat tracer if the bevelled edge of the sliding weight is against the
center of the scale, the line of sight becomes
a) Horizontal b) Vertical c) Inclined d) None of these

8) Abney level is used for measurement of
a) Horizontal angle b) Vertical angle of slope
c) Difference in level d) Horizontal distance

9) Tellurometer is an electronic distance measuring device that employs the
propagation of
a) Visible light wave b) Radio wave
c) Both d) None of these

10) Total station can be used for
a) Missing line measurement b) Remote elevation measurement
c) Stake out d) All of these

11) For locating inaccessible point with the help of only a plane table, one
should use
a) Traversing b) Resection c) Radiation d) Intersection

12) The method of orientation a plane table with two already plotted points is
known as
a) Intersection b) Traversing
c) Back sighting d) Two-point problem

13) What is angle of intersection of a contour and ridge line ?
a) 30° b) 0° c) 180° d) 90°

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

______________



Set P

�������	� -3- SLR-VB – 23

 S.E. (Civil) (Part – I) (CGPA) Examination, 2017
SURVEYING – I

Day and Date : Saturday, 6-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 2 and Q. No. 6 is compulsory.
2) Answer any two questions out of Q. No. 3, 4, 5.
3) Answer any two questions out of Q. No. 7,  8, 9.
4) 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
A 1.155 2.595 A and B = 500 m
B 0.985 2.415 RL of A = 525.500
Find :
I) True RL of B

II) The combined correction for curvature and refraction
III) The collimation error. 6

b) Explain optical system in automatic level with the neat sketch. 4

3. a) The table below gives the lengths and bearings of the lines of a traverse
ABCDA. The length and bearing of DA having been missing. Calculate the
length and bearing of the line DA.  5

Line Length (m) Bearing

AB 100.0 N 45°30'W

BC 605.00 N 5°30'E

CD 95.00 N 88°20'E

DA  ? ?

b) State what are the different check in closed theodolite traverse. 4
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4. a) Explain methods of theodolite traversing in detail.  5

b) Write a short note on : Balancing of theodolite traverse. 4

5. a) What is sounding ? Explain any one method of soundings.  5

b) Write a short note on : 4

i) Ghat tracer

OR

ii) Box sextant.

SECTION – II

6. a) Explain the construction and working of geodimeter. 5

b) From the contour map of reservoir, the following contour areas were
Planimetered.

Colours (m)  : 200 195 190 185 180

Area (m2) : 3850 3450 2600 800 450

Top of water level is 200 m and the lowest point in the reservoirs 180 m. Find
the quantity of water intake by Trapezoidal and Prismoidal rule.  5

7. a) Explain the procedure of two point problem with suitable sketch. 5

b) Write a note on orientation of plane table. 4

8. a) Explain characteristics of contour lines with neat sketch.  5

b) Describe indirect methods of contouring. 4

9. a) The following perpendiculars offsets were taken from a chain line to an irregular
boundary :

Chainage (m) : 0 30 60 90 120 150 180 210

Offsets length (m) : 0 2.65 3.80 3.75 4.65 3.60 5.00 5.80

Calculate the area between the chain line and irregular boundary by

i) Trapezoidal rule

ii) Simpson's rule.  6

b) What are constants of planimeter ? How to find their values ?  3

_____________________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
SURVEYING – I

Day and Date : Saturday, 6-5-2017 Total Marks : 70
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 : 14

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

1) Abney level is used for measurement of
a) Horizontal angle b) Vertical angle of slope
c) Difference in level d) Horizontal distance

2) Tellurometer is an electronic distance measuring device that employs the
propagation of
a) Visible light wave b) Radio wave
c) Both d) None of these

3) Total station can be used for
a) Missing line measurement b) Remote elevation measurement
c) Stake out d) All of these

4) For locating inaccessible point with the help of only a plane table, one
should use
a) Traversing b) Resection c) Radiation d) Intersection

5) The method of orientation a plane table with two already plotted points is
known as
a) Intersection b) Traversing
c) Back sighting d) Two-point problem

6) What is angle of intersection of a contour and ridge line ?
a) 30° b) 0° c) 180° d) 90°

P.T.O.

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

8) Which one of the following methods of levelling eliminates the error due to
curvature and refraction ?
a) Fly levelling
b) Levelling by equalizing the distances of back sight and foresight
c) Check levelling
d) Precise levelling

9) Which one of the following statement is correct ?
a) The axis of plate level should be parallel to the vertical axis
b) The axis of telescope must be parallel to the horizontal axis
c) The line of collimation must be perpendicular to horizontal axis
d) The line of collimation must be perpendicular to the plate level axis

10) The following type of a levelling cannot be done with a dumpy level
a) Differential levelling b) Reciprocal levelling
c) Trigonometric levelling d) Profile levelling

11) If the declination is 5°40’W, which one of the following magnetic bearings
would represent the true bearing of S25°20’E ?
a) S19°40’E b) S31°0’E
c) S20°0’E d) S19°20’W

12) Consider the following steps :

1. Calculation of ΣL and ΣD 2. Correction to L and D
3. Calculation of bearings 4. Calculation of interior angles
5. Calculation of independent co-ordinates

The correction sequence of these steps in Gales traverse table calculations is
a) 3, 4, 5, 2, 1 b) 4, 3, 1, 2, 5 c) 2, 1, 3, 4, 5 d) 4, 3, 5, 2, 1

13) If the whole circle bearing is 315°20’, its quadrant bearing would be
a) S 36°30’W b) N 44°40’W c) N 57°24’W d) S 60°40’W

14) In the ghat tracer if the bevelled edge of the sliding weight is against the
center of the scale, the line of sight becomes
a) Horizontal b) Vertical c) Inclined d) None of these

______________
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 S.E. (Civil) (Part – I) (CGPA) Examination, 2017
SURVEYING – I

Day and Date : Saturday, 6-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 2 and Q. No. 6 is compulsory.
2) Answer any two questions out of Q. No. 3, 4, 5.
3) Answer any two questions out of Q. No. 7,  8, 9.
4) 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
A 1.155 2.595 A and B = 500 m
B 0.985 2.415 RL of A = 525.500
Find :
I) True RL of B

II) The combined correction for curvature and refraction
III) The collimation error. 6

b) Explain optical system in automatic level with the neat sketch. 4

3. a) The table below gives the lengths and bearings of the lines of a traverse
ABCDA. The length and bearing of DA having been missing. Calculate the
length and bearing of the line DA.  5

Line Length (m) Bearing

AB 100.0 N 45°30'W

BC 605.00 N 5°30'E

CD 95.00 N 88°20'E

DA  ? ?

b) State what are the different check in closed theodolite traverse. 4
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4. a) Explain methods of theodolite traversing in detail.  5

b) Write a short note on : Balancing of theodolite traverse. 4

5. a) What is sounding ? Explain any one method of soundings.  5

b) Write a short note on : 4

i) Ghat tracer

OR

ii) Box sextant.

SECTION – II

6. a) Explain the construction and working of geodimeter. 5

b) From the contour map of reservoir, the following contour areas were
Planimetered.

Colours (m)  : 200 195 190 185 180

Area (m2) : 3850 3450 2600 800 450

Top of water level is 200 m and the lowest point in the reservoirs 180 m. Find
the quantity of water intake by Trapezoidal and Prismoidal rule.  5

7. a) Explain the procedure of two point problem with suitable sketch. 5

b) Write a note on orientation of plane table. 4

8. a) Explain characteristics of contour lines with neat sketch.  5

b) Describe indirect methods of contouring. 4

9. a) The following perpendiculars offsets were taken from a chain line to an irregular
boundary :

Chainage (m) : 0 30 60 90 120 150 180 210

Offsets length (m) : 0 2.65 3.80 3.75 4.65 3.60 5.00 5.80

Calculate the area between the chain line and irregular boundary by

i) Trapezoidal rule

ii) Simpson's rule.  6

b) What are constants of planimeter ? How to find their values ?  3

_____________________
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S.E. (Civil) (Part – I) (CGPA) Examination, 2017
SURVEYING – I

Day and Date : Saturday, 6-5-2017 Total Marks : 70
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 : 14

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

1) Consider the following steps :
1. Calculation of Σ L and Σ D 2. Correction to L and D
3. Calculation of bearings 4. Calculation of interior angles
5. Calculation of independent co-ordinates

The correction sequence of these steps in Gales traverse table calculations is
a) 3, 4, 5, 2, 1 b) 4, 3, 1, 2, 5 c) 2, 1, 3, 4, 5 d) 4, 3, 5, 2, 1

2) If the whole circle bearing is 315°20’, its quadrant bearing would be
a) S 36°30’W b) N 44°40’W c) N 57°24’W d) S 60°40’W

3) In the ghat tracer if the bevelled edge of the sliding weight is against the
center of the scale, the line of sight becomes
a) Horizontal b) Vertical c) Inclined d) None of these

4) Abney level is used for measurement of
a) Horizontal angle b) Vertical angle of slope
c) Difference in level d) Horizontal distance

5) Tellurometer is an electronic distance measuring device that employs the
propagation of
a) Visible light wave b) Radio wave
c) Both d) None of these

P.T.O.

R
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6) Total station can be used for
a) Missing line measurement b) Remote elevation measurement
c) Stake out d) All of these

7) For locating inaccessible point with the help of only a plane table, one
should use
a) Traversing b) Resection c) Radiation d) Intersection

8) The method of orientation a plane table with two already plotted points is
known as
a) Intersection b) Traversing
c) Back sighting d) Two-point problem

9) What is angle of intersection of a contour and ridge line ?
a) 30° b) 0° c) 180° d) 90°

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

11) Which one of the following methods of levelling eliminates the error due to
curvature and refraction ?
a) Fly levelling
b) Levelling by equalizing the distances of back sight and foresight
c) Check levelling
d) Precise levelling

12) Which one of the following statement is correct ?
a) The axis of plate level should be parallel to the vertical axis
b) The axis of telescope must be parallel to the horizontal axis
c) The line of collimation must be perpendicular to horizontal axis
d) The line of collimation must be perpendicular to the plate level axis

13) The following type of a levelling cannot be done with a dumpy level
a) Differential levelling b) Reciprocal levelling
c) Trigonometric levelling d) Profile levelling

14) If the declination is 5°40’W, which one of the following magnetic bearings
would represent the true bearing of S25°20’E ?
a) S19°40’E b) S31°0’E
c) S20°0’E d) S19°20’W

______________
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 S.E. (Civil) (Part – I) (CGPA) Examination, 2017
SURVEYING – I

Day and Date : Saturday, 6-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 2 and Q. No. 6 is compulsory.
2) Answer any two questions out of Q. No. 3, 4, 5.
3) Answer any two questions out of Q. No. 7,  8, 9.
4) 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
A 1.155 2.595 A and B = 500 m
B 0.985 2.415 RL of A = 525.500
Find :
I) True RL of B

II) The combined correction for curvature and refraction
III) The collimation error. 6

b) Explain optical system in automatic level with the neat sketch. 4

3. a) The table below gives the lengths and bearings of the lines of a traverse
ABCDA. The length and bearing of DA having been missing. Calculate the
length and bearing of the line DA.  5

Line Length (m) Bearing

AB 100.0 N 45°30'W

BC 605.00 N 5°30'E

CD 95.00 N 88°20'E

DA  ? ?

b) State what are the different check in closed theodolite traverse. 4
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4. a) Explain methods of theodolite traversing in detail.  5

b) Write a short note on : Balancing of theodolite traverse. 4

5. a) What is sounding ? Explain any one method of soundings.  5

b) Write a short note on : 4

i) Ghat tracer

OR

ii) Box sextant.

SECTION – II

6. a) Explain the construction and working of geodimeter. 5

b) From the contour map of reservoir, the following contour areas were
Planimetered.

Colours (m)  : 200 195 190 185 180

Area (m2) : 3850 3450 2600 800 450

Top of water level is 200 m and the lowest point in the reservoirs 180 m. Find
the quantity of water intake by Trapezoidal and Prismoidal rule.  5

7. a) Explain the procedure of two point problem with suitable sketch. 5

b) Write a note on orientation of plane table. 4

8. a) Explain characteristics of contour lines with neat sketch.  5

b) Describe indirect methods of contouring. 4

9. a) The following perpendiculars offsets were taken from a chain line to an irregular
boundary :

Chainage (m) : 0 30 60 90 120 150 180 210

Offsets length (m) : 0 2.65 3.80 3.75 4.65 3.60 5.00 5.80

Calculate the area between the chain line and irregular boundary by

i) Trapezoidal rule

ii) Simpson's rule.  6

b) What are constants of planimeter ? How to find their values ?  3

_____________________
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SURVEYING – I

Day and Date : Saturday, 6-5-2017 Total Marks : 70
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 : 14

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

1) Total station can be used for
a) Missing line measurement b) Remote elevation measurement
c) Stake out d) All of these

2) For locating inaccessible point with the help of only a plane table, one
should use
a) Traversing b) Resection c) Radiation d) Intersection

3) The method of orientation a plane table with two already plotted points is
known as
a) Intersection b) Traversing
c) Back sighting d) Two-point problem

4) What is angle of intersection of a contour and ridge line ?
a) 30° b) 0° c) 180° d) 90°

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

6) Which one of the following methods of levelling eliminates the error due to
curvature and refraction ?
a) Fly levelling
b) Levelling by equalizing the distances of back sight and foresight
c) Check levelling
d) Precise levelling

P.T.O.

S
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7) Which one of the following statement is correct ?
a) The axis of plate level should be parallel to the vertical axis
b) The axis of telescope must be parallel to the horizontal axis
c) The line of collimation must be perpendicular to horizontal axis
d) The line of collimation must be perpendicular to the plate level axis

8) The following type of a levelling cannot be done with a dumpy level
a) Differential levelling b) Reciprocal levelling
c) Trigonometric levelling d) Profile levelling

9) If the declination is 5°40’W, which one of the following magnetic bearings
would represent the true bearing of S25°20’E ?
a) S19°40’E b) S31°0’E
c) S20°0’E d) S19°20’W

10) Consider the following steps :

1. Calculation of Σ L and Σ D 2. Correction to L and D
3. Calculation of bearings 4. Calculation of interior angles
5. Calculation of independent co-ordinates

The correction sequence of these steps in Gales traverse table calculations is
a) 3, 4, 5, 2, 1 b) 4, 3, 1, 2, 5 c) 2, 1, 3, 4, 5 d) 4, 3, 5, 2, 1

11) If the whole circle bearing is 315°20’, its quadrant bearing would be
a) S 36°30’W b) N 44°40’W c) N 57°24’W d) S 60°40’W

12) In the ghat tracer if the bevelled edge of the sliding weight is against the
center of the scale, the line of sight becomes
a) Horizontal b) Vertical c) Inclined d) None of these

13) Abney level is used for measurement of
a) Horizontal angle b) Vertical angle of slope
c) Difference in level d) Horizontal distance

14) Tellurometer is an electronic distance measuring device that employs the
propagation of
a) Visible light wave b) Radio wave
c) Both d) None of these

______________
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 S.E. (Civil) (Part – I) (CGPA) Examination, 2017
SURVEYING – I

Day and Date : Saturday, 6-5-2017  Marks : 56
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 2 and Q. No. 6 is compulsory.
2) Answer any two questions out of Q. No. 3, 4, 5.
3) Answer any two questions out of Q. No. 7,  8, 9.
4) 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
A 1.155 2.595 A and B = 500 m
B 0.985 2.415 RL of A = 525.500
Find :
I) True RL of B

II) The combined correction for curvature and refraction
III) The collimation error. 6

b) Explain optical system in automatic level with the neat sketch. 4

3. a) The table below gives the lengths and bearings of the lines of a traverse
ABCDA. The length and bearing of DA having been missing. Calculate the
length and bearing of the line DA.  5

Line Length (m) Bearing

AB 100.0 N 45°30'W

BC 605.00 N 5°30'E

CD 95.00 N 88°20'E

DA  ? ?

b) State what are the different check in closed theodolite traverse. 4
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4. a) Explain methods of theodolite traversing in detail.  5

b) Write a short note on : Balancing of theodolite traverse. 4

5. a) What is sounding ? Explain any one method of soundings.  5

b) Write a short note on : 4

i) Ghat tracer

OR

ii) Box sextant.

SECTION – II

6. a) Explain the construction and working of geodimeter. 5

b) From the contour map of reservoir, the following contour areas were
Planimetered.

Colours (m)  : 200 195 190 185 180

Area (m2) : 3850 3450 2600 800 450

Top of water level is 200 m and the lowest point in the reservoirs 180 m. Find
the quantity of water intake by Trapezoidal and Prismoidal rule.  5

7. a) Explain the procedure of two point problem with suitable sketch. 5

b) Write a note on orientation of plane table. 4

8. a) Explain characteristics of contour lines with neat sketch.  5

b) Describe indirect methods of contouring. 4

9. a) The following perpendiculars offsets were taken from a chain line to an irregular
boundary :

Chainage (m) : 0 30 60 90 120 150 180 210

Offsets length (m) : 0 2.65 3.80 3.75 4.65 3.60 5.00 5.80

Calculate the area between the chain line and irregular boundary by

i) Trapezoidal rule

ii) Simpson's rule.  6

b) What are constants of planimeter ? How to find their values ?  3

_____________________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 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.

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 and Section – II
4) Assume suitable data if required.

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

1. Choose the correct answer : 1

1) Principal planes are the planes of
a) maximum shear stress b) minimum shear stress
c) zero shear stress d) none of above

2) In case of conjugate beam method of deflection, deflection at any point on
beam is nothing but 1
a) B.M. at corresponding point on conjugate beam
b) S.F. at corresponding point on conjugate beam
c) Slope on conjugate beam
d) None of the above

3) In case of moment area method of deflection, deflection at any point on beam
is nothing but ________ at that point on beam, where x = distance of C.G.
from reference. 1
a) Ax/EI b) A/2xEI c) 2Ax/EI d) xEI/A

4) Effective length (L) of column of length l whose both ends are fixed is 1

a) 2l b) 2l c) 2l d) l

5) The amount of deflection of a beam subjected to some type of loading
depends upon 1
a) cross-section b) bending moment
c) either a or b d) both a and b

P.T.O.
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6) Equivalent Torque is given by 1

a) Te = (M2 + T2) b) 2
122

e )TM(T +=

c) 2
322

e )TM(T += d) 222
e )TM(T +=

7) Which of the following theories is suitable for ductile material ? 1
a) maximum principle strain theory b) maximum shear stress theory
c) maximum principle stress theory d) distortion energy theory

8) Strain energy theory was postulated by 1
a) St. Venant b) Mohr c) Rankine d) Haigh

9) Euler’s critical load for a column of length l, moment of inertia l, modulus of
elasticity E and both ends are hinged is given by 1

a) 22El lΠ b) 22 4El lΠ c) 22 2El lΠ d) 22El4 lΠ
10) Three hinged arch is __________ structure. 1

a) determinate b) indeterminate
c) both a and b d) none of the above

11) Strain energy stored in structure by bending is given by the relation 1

a) ∫ dxEIM2 b) ∫ dxEI2M2 c) ∫ dxEI3M2 d) ∫ dxEI4M2

12) ILD for shear force for the simply supported beam shown in fig is 2

a) b) c) d)

13) ILD is graph showing functions like bending moment, shear force at a
section and reactions at supports when load is 1
a) rolling b) static
c) both a and b d) none of the above

______________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and Section – II
2) Assume suitable data if required.

SECTION – I

2. The principal stresses at a point across two perpendicular planes are 75 MN/m2

(tensile) and 35 MN/m2 (tensile). Find the normal, tangential stresses and the
resultant stress and its obliquity on a plane at 30° with major principle plane. 9

3. a) Assumptions made in Euler’s theory of long columns. 3

b) Three steel plates are welded to form a column section shown in figure. If the
effective length of the column is 7.5 m, find the factor of safety with respect
to buckling for a centric load of 12 KN. Take E = 2×105 N/mm2. 7



Set P

4. a) Equivalent moment and Equivalent torque. 3

b) A hollow circular shaft subjected to a torque and bending moment of 40 kNm
and 30 KNm respectively. The internal diameter of the shaft is one half external
diameter. If the maximum shear stress is not to exceed 80 MN/m2, find
diameter of the shaft. 6

5. a) A three hinged parabolic arch of span 30 meters and rise of 10 meters. The
arch carries a uniformly distributed load of 60 KN per meter run on the left
half of its span. It also carries two concentrated loads of 160 KN and 100 KN
at 5 m and 10 m from the right end. Determine horizontal thrust at each
support. 6

b) Explain maximum principle strain theory. 3

SECTION – II

6. A beam AB of 4 meters span in simply supported at the ends. For given loading
use Macaulay’s method and find : 10

a) Deflection at C

b) Maximum deflection

c) Slope at the end A
Given, E = 200×106 KN/m2I = 20×10–6m4.

SLR-VB – 27 -4- �������	�
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7. Using conjugate beam method determine the mid span deflection of the beam.
Take E = 200×106 KN/m2 and I = 200×10–4m4. 9

8. A simply supported beam carries a point load P eccentrically on the span. Find
the deflection under the load. Assume uniform flexural rigidity. Use strain energy
methods (Castigliano’s theorem). 9

9. A girder of 30 m span is simply supported at its ends. A uniformly distributed
load of 15 KN/m and 40 m long is made to roll over the girder from one end to
other. Determine the maximum bending moment and shear force at a section
10 m from the left end support. 9

_____________________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 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.

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 and Section – II
4) Assume suitable data if required.

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

1. Choose the correct answer : 1

1) Strain energy theory was postulated by 1
a) St. Venant b) Mohr c) Rankine d) Haigh

2) Euler’s critical load for a column of length l, moment of inertia l, modulus of
elasticity E and both ends are hinged is given by 1

a) 22El lΠ b) 22 4El lΠ c) 22 2El lΠ d) 22El4 lΠ
3) Three hinged arch is __________ structure. 1

a) determinate b) indeterminate
c) both a and b d) none of the above

4) Strain energy stored in structure by bending is given by the relation 1

a) ∫ dxEIM2 b) ∫ dxEI2M2 c) ∫ dxEI3M2 d) ∫ dxEI4M2

5) ILD for shear force for the simply supported beam shown in fig is 2

a) b) c) d)

6) ILD is graph showing functions like bending moment, shear force at a
section and reactions at supports when load is 1
a) rolling b) static
c) both a and b d) none of the above

P.T.O.

Set Q
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7) Principal planes are the planes of
a) maximum shear stress b) minimum shear stress
c) zero shear stress d) none of above

8) In case of conjugate beam method of deflection, deflection at any point on
beam is nothing but 1
a) B.M. at corresponding point on conjugate beam
b) S.F. at corresponding point on conjugate beam
c) Slope on conjugate beam
d) None of the above

9) In case of moment area method of deflection, deflection at any point on beam
is nothing but ________ at that point on beam, where x = distance of C.G.
from reference. 1
a) Ax/EI b) A/2xEI c) 2Ax/EI d) xEI/A

10) Effective length (L) of column of length l whose both ends are fixed is 1

a) 2l b) 2l c) 2l d) l

11) The amount of deflection of a beam subjected to some type of loading
depends upon 1
a) cross-section b) bending moment
c) either a or b d) both a and b

12) Equivalent Torque is given by 1

a) Te = (M2 + T2) b) 2
122

e )TM(T +=

c) 2
322

e )TM(T += d) 222
e )TM(T +=

13) Which of the following theories is suitable for ductile material ? 1
a) maximum principle strain theory b) maximum shear stress theory
c) maximum principle stress theory d) distortion energy theory

______________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and Section – II
2) Assume suitable data if required.

SECTION – I

2. The principal stresses at a point across two perpendicular planes are 75 MN/m2

(tensile) and 35 MN/m2 (tensile). Find the normal, tangential stresses and the
resultant stress and its obliquity on a plane at 30° with major principle plane. 9

3. a) Assumptions made in Euler’s theory of long columns. 3

b) Three steel plates are welded to form a column section shown in figure. If the
effective length of the column is 7.5 m, find the factor of safety with respect
to buckling for a centric load of 12 KN. Take E = 2×105 N/mm2. 7
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4. a) Equivalent moment and Equivalent torque. 3

b) A hollow circular shaft subjected to a torque and bending moment of 40 kNm
and 30 KNm respectively. The internal diameter of the shaft is one half external
diameter. If the maximum shear stress is not to exceed 80 MN/m2, find
diameter of the shaft. 6

5. a) A three hinged parabolic arch of span 30 meters and rise of 10 meters. The
arch carries a uniformly distributed load of 60 KN per meter run on the left
half of its span. It also carries two concentrated loads of 160 KN and 100 KN
at 5 m and 10 m from the right end. Determine horizontal thrust at each
support. 6

b) Explain maximum principle strain theory. 3

SECTION – II

6. A beam AB of 4 meters span in simply supported at the ends. For given loading
use Macaulay’s method and find : 10

a) Deflection at C

b) Maximum deflection

c) Slope at the end A
Given, E = 200×106 KN/m2I = 20×10–6m4.

SLR-VB – 27 -4- �������	�
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7. Using conjugate beam method determine the mid span deflection of the beam.
Take E = 200×106 KN/m2 and I = 200×10–4m4. 9

8. A simply supported beam carries a point load P eccentrically on the span. Find
the deflection under the load. Assume uniform flexural rigidity. Use strain energy
methods (Castigliano’s theorem). 9

9. A girder of 30 m span is simply supported at its ends. A uniformly distributed
load of 15 KN/m and 40 m long is made to roll over the girder from one end to
other. Determine the maximum bending moment and shear force at a section
10 m from the left end support. 9

_____________________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 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.

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 and Section – II
4) Assume suitable data if required.

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

1. Choose the correct answer : 1

1) The amount of deflection of a beam subjected to some type of loading
depends upon 1
a) cross-section b) bending moment
c) either a or b d) both a and b

2) Equivalent Torque is given by 1

a) Te = (M2 + T2) b) 2
122

e )TM(T +=

c) 2
322

e )TM(T += d) 222
e )TM(T +=

3) Which of the following theories is suitable for ductile material ? 1
a) maximum principle strain theory b) maximum shear stress theory
c) maximum principle stress theory d) distortion energy theory

4) Strain energy theory was postulated by 1
a) St. Venant b) Mohr c) Rankine d) Haigh

5) Euler’s critical load for a column of length l, moment of inertia l, modulus of
elasticity E and both ends are hinged is given by 1

a) 22El lΠ b) 22 4El lΠ c) 22 2El lΠ d) 22El4 lΠ
6) Three hinged arch is __________ structure. 1

a) determinate b) indeterminate
c) both a and b d) none of the above

P.T.O.

Set R
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7) Strain energy stored in structure by bending is given by the relation 1

a) ∫ dxEIM2 b) ∫ dxEI2M2 c) ∫ dxEI3M2 d) ∫ dxEI4M2

8) ILD for shear force for the simply supported beam shown in fig is 2

a) b) c) d)

9) ILD is graph showing functions like bending moment, shear force at a
section and reactions at supports when load is 1
a) rolling b) static
c) both a and b d) none of the above

10) Principal planes are the planes of
a) maximum shear stress b) minimum shear stress
c) zero shear stress d) none of above

11) In case of conjugate beam method of deflection, deflection at any point on
beam is nothing but 1
a) B.M. at corresponding point on conjugate beam
b) S.F. at corresponding point on conjugate beam
c) Slope on conjugate beam
d) None of the above

12) In case of moment area method of deflection, deflection at any point on beam
is nothing but ________ at that point on beam, where x = distance of C.G.
from reference. 1
a) Ax/EI b) A/2xEI c) 2Ax/EI d) xEI/A

13) Effective length (L) of column of length l whose both ends are fixed is 1

a) 2l b) 2l c) 2l d) l

______________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and Section – II
2) Assume suitable data if required.

SECTION – I

2. The principal stresses at a point across two perpendicular planes are 75 MN/m2

(tensile) and 35 MN/m2 (tensile). Find the normal, tangential stresses and the
resultant stress and its obliquity on a plane at 30° with major principle plane. 9

3. a) Assumptions made in Euler’s theory of long columns. 3

b) Three steel plates are welded to form a column section shown in figure. If the
effective length of the column is 7.5 m, find the factor of safety with respect
to buckling for a centric load of 12 KN. Take E = 2×105 N/mm2. 7
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4. a) Equivalent moment and Equivalent torque. 3

b) A hollow circular shaft subjected to a torque and bending moment of 40 kNm
and 30 KNm respectively. The internal diameter of the shaft is one half external
diameter. If the maximum shear stress is not to exceed 80 MN/m2, find
diameter of the shaft. 6

5. a) A three hinged parabolic arch of span 30 meters and rise of 10 meters. The
arch carries a uniformly distributed load of 60 KN per meter run on the left
half of its span. It also carries two concentrated loads of 160 KN and 100 KN
at 5 m and 10 m from the right end. Determine horizontal thrust at each
support. 6

b) Explain maximum principle strain theory. 3

SECTION – II

6. A beam AB of 4 meters span in simply supported at the ends. For given loading
use Macaulay’s method and find : 10

a) Deflection at C

b) Maximum deflection

c) Slope at the end A
Given, E = 200×106 KN/m2I = 20×10–6m4.

SLR-VB – 27 -4- �������	�
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7. Using conjugate beam method determine the mid span deflection of the beam.
Take E = 200×106 KN/m2 and I = 200×10–4m4. 9

8. A simply supported beam carries a point load P eccentrically on the span. Find
the deflection under the load. Assume uniform flexural rigidity. Use strain energy
methods (Castigliano’s theorem). 9

9. A girder of 30 m span is simply supported at its ends. A uniformly distributed
load of 15 KN/m and 40 m long is made to roll over the girder from one end to
other. Determine the maximum bending moment and shear force at a section
10 m from the left end support. 9

_____________________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 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.

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 and Section – II
4) Assume suitable data if required.

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

1. Choose the correct answer : 1

1) Three hinged arch is __________ structure. 1
a) determinate b) indeterminate
c) both a and b d) none of the above

2) Strain energy stored in structure by bending is given by the relation 1

a) ∫ dxEIM2 b) ∫ dxEI2M2 c) ∫ dxEI3M2 d) ∫ dxEI4M2

3) ILD for shear force for the simply supported beam shown in fig is 2

a) b) c) d)

4) ILD is graph showing functions like bending moment, shear force at a
section and reactions at supports when load is 1
a) rolling b) static
c) both a and b d) none of the above

5) Principal planes are the planes of
a) maximum shear stress b) minimum shear stress
c) zero shear stress d) none of above

P.T.O.

Set S
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6) In case of conjugate beam method of deflection, deflection at any point on
beam is nothing but 1
a) B.M. at corresponding point on conjugate beam
b) S.F. at corresponding point on conjugate beam
c) Slope on conjugate beam
d) None of the above

7) In case of moment area method of deflection, deflection at any point on beam
is nothing but ________ at that point on beam, where x = distance of C.G.
from reference. 1
a) Ax/EI b) A/2xEI c) 2Ax/EI d) xEI/A

8) Effective length (L) of column of length l whose both ends are fixed is 1

a) 2l b) 2l c) 2l d) l

9) The amount of deflection of a beam subjected to some type of loading
depends upon 1
a) cross-section b) bending moment
c) either a or b d) both a and b

10) Equivalent Torque is given by 1

a) Te = (M2 + T2) b) 2
122

e )TM(T +=

c) 2
322

e )TM(T += d) 222
e )TM(T +=

11) Which of the following theories is suitable for ductile material ? 1
a) maximum principle strain theory b) maximum shear stress theory
c) maximum principle stress theory d) distortion energy theory

12) Strain energy theory was postulated by 1
a) St. Venant b) Mohr c) Rankine d) Haigh

13) Euler’s critical load for a column of length l, moment of inertia l, modulus of
elasticity E and both ends are hinged is given by 1

a) 22El lΠ b) 22 4El lΠ c) 22 2El lΠ d) 22El4 lΠ

______________
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Seat
No.

S.E. Civil (Part – II) (CGPA Pattern) Examination, 2017
STRUCTURAL MECHANICS – II

Day and Date : Tuesday, 16-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and Section – II
2) Assume suitable data if required.

SECTION – I

2. The principal stresses at a point across two perpendicular planes are 75 MN/m2

(tensile) and 35 MN/m2 (tensile). Find the normal, tangential stresses and the
resultant stress and its obliquity on a plane at 30° with major principle plane. 9

3. a) Assumptions made in Euler’s theory of long columns. 3

b) Three steel plates are welded to form a column section shown in figure. If the
effective length of the column is 7.5 m, find the factor of safety with respect
to buckling for a centric load of 12 KN. Take E = 2×105 N/mm2. 7
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4. a) Equivalent moment and Equivalent torque. 3

b) A hollow circular shaft subjected to a torque and bending moment of 40 kNm
and 30 KNm respectively. The internal diameter of the shaft is one half external
diameter. If the maximum shear stress is not to exceed 80 MN/m2, find
diameter of the shaft. 6

5. a) A three hinged parabolic arch of span 30 meters and rise of 10 meters. The
arch carries a uniformly distributed load of 60 KN per meter run on the left
half of its span. It also carries two concentrated loads of 160 KN and 100 KN
at 5 m and 10 m from the right end. Determine horizontal thrust at each
support. 6

b) Explain maximum principle strain theory. 3

SECTION – II

6. A beam AB of 4 meters span in simply supported at the ends. For given loading
use Macaulay’s method and find : 10

a) Deflection at C

b) Maximum deflection

c) Slope at the end A
Given, E = 200×106 KN/m2I = 20×10–6m4.

SLR-VB – 27 -4- �������	�
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7. Using conjugate beam method determine the mid span deflection of the beam.
Take E = 200×106 KN/m2 and I = 200×10–4m4. 9

8. A simply supported beam carries a point load P eccentrically on the span. Find
the deflection under the load. Assume uniform flexural rigidity. Use strain energy
methods (Castigliano’s theorem). 9

9. A girder of 30 m span is simply supported at its ends. A uniformly distributed
load of 15 KN/m and 40 m long is made to roll over the girder from one end to
other. Determine the maximum bending moment and shear force at a section
10 m from the left end support. 9

_____________________
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Seat
No.

S.E. (Civil) (CGPA) (Part – II) Examination, 2017
FLUID MECHANICS – II

Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.
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 correct answer : 14

1) The kinetic energy correction factor is given as

a)
Av

dAv
2

2∫ b)
Av

dAv
3

3∫ c)
vA

dAv∫ d) None of the above

2) On specific energy curve above the critical depth __________ flow exsist.
a) critical b) super critical c) sub critical d) uniform

3) Critical depth in channel is expressed by
a) 1 = (Q2T/G A3) b) 1 = (QT2/G A3)
c) 1 = (Q2T2/G A3) d) 1 = (Q2A3/G T3)

4) For steady jump Froude number is
a) 2.5 to 4.5 b) 4.5 to 9.0 c) More than 9 d) 1.7 to 2.5

5) The direct step method is used for
a) flow profile height b) length of flow profile
c) conjugate depth of jump d) none of the above
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6) The clinging nappe is also called as
a) free nappe b) depressed nappe
c) adhering nappe d) none of the above

7) For broad crested weir its crest width (B) is related to height of weir (H) as
a) B ≥  2.5 H b) B ≤  10 H
c) 0.1 ≤  (H/B) ≥  0.4 d) all above

8) Speed ratio of turbine is given by

a) gh2
u

√ b) gh2
VF

√ c)
fV
gh2√

d) gh2
Vw

√

9) Work done by a jet on flat inclined plate moving in direction of jet is

a) ( ) θ−ρ 22 sinuVau b) ( ) θ−ρ 23 sinuVau

c) ( )2uVau −ρ d) ( ) θ−ρ sinuVau 2

10) Specific speed of pump (Ns) is given as

a) 4/5
mH

PN√
b) 4/5

mH

QN√
c) 4/3

mH

pN
d) None of the above

11) Kaplan turbine is
a) Impulse turbine b) Radial flow reaction turbine
c) Axial flow reaction turbine d) None of the above

12) Dimensions of specific weight are
a) [M1 L2 T–2] b) [M1 L–2 T–2] c) [M1 L3 T–2] d) [M1 L3 T2]

13) Cavitation is caused by
a) high pressure b) low barometric pressure
c) low pressure d) high velocity

14) Prototype is
a) Actual machine
b) Small scale replica of machine
c) Large scale replica of machine
d) Both a) and b)

_____________________
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Seat
No.

S.E. (Civil) (CGPA) (Part – II) Examination, 2017
FLUID MECHANICS – II

Day and Date : Tuesday, 23-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain the terms : 2

i) Conveyance factor of channel and

ii) Momentum correction factor.

b) Draw the neat sketches of M1, S3 and C3 water surface profiles and give
there conditions of formation. 3

c) Find the time required to lower the water level from 5m to 4m in a reservoir
of size 90 m * 90 m by 5
i) rectangular notch of 1.0 m
ii) right angle triangular notch
take Cd = 0.62

3. a) For a gradually varied flow show that ⎥
⎦

⎤
⎢
⎣

⎡
−
−=

2
r

fo

F1

SS
dx
dy

. 4

b) A rectangular channel of width 4 m is having bed slope of 1 in 1500, find
maximum discharge through the channel. Take Cd = 50. 5

4. a) Derive the expression of most economical channel section for trapezoidal
channel section. 3

b) A reservoir 4.65 × 104 m2 area is to be controlled by a rectangular weir with
its crest level at 30 m. It is desired to provide such a length of weir that will
lower the water level from elevation 31.2 m to 30.6 m in half hour. Determine
length of weir. Discharge over the weir is given by the formula Q = 1.9 LH3/2.
Where Q is in cumec, L is crest length in meter and H is head over weir in meter. 6

Set P



SLR-VB – 30 -4- �������	�

Set P

5. a) Show that for rectangular notch 1% of error in measurement of head causes

1.5% error in measurement of discharge that is 
H
dH

5.1
Q
dQ = . 3

b) In a rectangular channel there occurs a hydraulic jump, corresponding to
fr1 = 4.0. Determine the critical depth and loss of energy in terms of initial
depth y1. 6

SECTION – II

6. a) Derive an expression for force exerted by a jet on stationary curved plate,
when jet strikes at centre of symmetrical curved plate. 3

b) What is mean by multistaging of pump ? Explain with neat sketches. 4

c) Explain Reynolds and Froude’s model laws. 3

7. a) Differentiate between impulse and reaction turbine. 3

b) Find the force exerted by a jet of water of diameter 70 mm on stationary flat
plate, when the jet strikes the plate normally with a velocity of 25 m/sec. 6

8. a) Define : 3

i) Static head

ii) Manometric efficiency

iii) Specific speed of a pump.

b) The inlet and exterior diameter of a impeller of a centrifugal pump are
200 mm and 400 mm respectively. The water enters the impeller radially and
velocity of flow is constant. Determine work done by impeller per unit weight
of water. 6

9. a) What is mean by dimensional homogeneity ? Explain with example. 3

b) Show that frictional torque  of a disc of diameter D at a speed N is in fluid
of viscosity μ  and density ρ  in a turbulent flow is given by

[ ]ρμΦρ= NDND 225 . 6

_____________________
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Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.
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 correct answer : 14

1) Speed ratio of turbine is given by

a) gh2
u

√ b) gh2
VF

√ c)
fV
gh2√

d) gh2
Vw

√

2) Work done by a jet on flat inclined plate moving in direction of jet is

a) ( ) θ−ρ 22 sinuVau b) ( ) θ−ρ 23 sinuVau

c) ( )2uVau −ρ d) ( ) θ−ρ sinuVau 2

3) Specific speed of pump (Ns) is given as

a) 4/5
mH

PN√
b) 4/5

mH

QN√
c) 4/3

mH

pN
d) None of the above

4) Kaplan turbine is
a) Impulse turbine b) Radial flow reaction turbine
c) Axial flow reaction turbine d) None of the above
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5) Dimensions of specific weight are
a) [M1 L2 T–2] b) [M1 L–2 T–2] c) [M1 L3 T–2] d) [M1 L3 T2]

6) Cavitation is caused by
a) high pressure b) low barometric pressure
c) low pressure d) high velocity

7) Prototype is
a) Actual machine
b) Small scale replica of machine
c) Large scale replica of machine
d) Both a) and b)

8) The kinetic energy correction factor is given as

a)
Av

dAv
2

2∫ b)
Av

dAv
3

3∫ c)
vA

dAv∫ d) None of the above

9) On specific energy curve above the critical depth __________ flow exsist.
a) critical b) super critical c) sub critical d) uniform

10) Critical depth in channel is expressed by
a) 1 = (Q2T/G A3) b) 1 = (QT2/G A3)
c) 1 = (Q2T2/G A3) d) 1 = (Q2A3/G T3)

11) For steady jump Froude number is
a) 2.5 to 4.5 b) 4.5 to 9.0 c) More than 9 d) 1.7 to 2.5

12) The direct step method is used for
a) flow profile height b) length of flow profile
c) conjugate depth of jump d) none of the above

13) The clinging nappe is also called as
a) free nappe b) depressed nappe
c) adhering nappe d) none of the above

14) For broad crested weir its crest width (B) is related to height of weir (H) as

a) B ≥  2.5 H b) B ≤  10 H
c) 0.1 ≤  (H/B) ≥  0.4 d) all above

_____________________
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Day and Date : Tuesday, 23-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain the terms : 2

i) Conveyance factor of channel and

ii) Momentum correction factor.

b) Draw the neat sketches of M1, S3 and C3 water surface profiles and give
there conditions of formation. 3

c) Find the time required to lower the water level from 5m to 4m in a reservoir
of size 90 m * 90 m by 5
i) rectangular notch of 1.0 m
ii) right angle triangular notch
take Cd = 0.62

3. a) For a gradually varied flow show that ⎥
⎦

⎤
⎢
⎣

⎡
−
−=

2
r

fo

F1

SS
dx
dy

. 4

b) A rectangular channel of width 4 m is having bed slope of 1 in 1500, find
maximum discharge through the channel. Take Cd = 50. 5

4. a) Derive the expression of most economical channel section for trapezoidal
channel section. 3

b) A reservoir 4.65 × 104 m2 area is to be controlled by a rectangular weir with
its crest level at 30 m. It is desired to provide such a length of weir that will
lower the water level from elevation 31.2 m to 30.6 m in half hour. Determine
length of weir. Discharge over the weir is given by the formula Q = 1.9 LH3/2.
Where Q is in cumec, L is crest length in meter and H is head over weir in meter. 6
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5. a) Show that for rectangular notch 1% of error in measurement of head causes

1.5% error in measurement of discharge that is 
H
dH

5.1
Q
dQ = . 3

b) In a rectangular channel there occurs a hydraulic jump, corresponding to
fr1 = 4.0. Determine the critical depth and loss of energy in terms of initial
depth y1. 6

SECTION – II

6. a) Derive an expression for force exerted by a jet on stationary curved plate,
when jet strikes at centre of symmetrical curved plate. 3

b) What is mean by multistaging of pump ? Explain with neat sketches. 4

c) Explain Reynolds and Froude’s model laws. 3

7. a) Differentiate between impulse and reaction turbine. 3

b) Find the force exerted by a jet of water of diameter 70 mm on stationary flat
plate, when the jet strikes the plate normally with a velocity of 25 m/sec. 6

8. a) Define : 3

i) Static head

ii) Manometric efficiency

iii) Specific speed of a pump.

b) The inlet and exterior diameter of a impeller of a centrifugal pump are
200 mm and 400 mm respectively. The water enters the impeller radially and
velocity of flow is constant. Determine work done by impeller per unit weight
of water. 6

9. a) What is mean by dimensional homogeneity ? Explain with example. 3

b) Show that frictional torque  of a disc of diameter D at a speed N is in fluid
of viscosity μ  and density ρ  in a turbulent flow is given by

[ ]ρμΦρ= NDND 225 . 6

_____________________
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Day and Date : Tuesday, 23-5-2017 Max. Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.
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 correct answer : 14

1) The direct step method is used for
a) flow profile height b) length of flow profile
c) conjugate depth of jump d) none of the above

2) The clinging nappe is also called as
a) free nappe b) depressed nappe
c) adhering nappe d) none of the above

3) For broad crested weir its crest width (B) is related to height of weir (H) as
a) B ≥  2.5 H b) B ≤  10 H
c) 0.1 ≤  (H/B) ≥  0.4 d) all above

4) Speed ratio of turbine is given by

a) gh2
u

√ b) gh2
VF

√ c)
fV
gh2√

d) gh2
Vw

√
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5) Work done by a jet on flat inclined plate moving in direction of jet is

a) ( ) θ−ρ 22 sinuVau b) ( ) θ−ρ 23 sinuVau

c) ( )2uVau −ρ d) ( ) θ−ρ sinuVau 2

6) Specific speed of pump (Ns) is given as

a) 4/5
mH

PN√
b) 4/5

mH

QN√
c) 4/3

mH

pN
d) None of the above

7) Kaplan turbine is
a) Impulse turbine b) Radial flow reaction turbine
c) Axial flow reaction turbine d) None of the above

8) Dimensions of specific weight are
a) [M1 L2 T–2] b) [M1 L–2 T–2] c) [M1 L3 T–2] d) [M1 L3 T2]

9) Cavitation is caused by
a) high pressure b) low barometric pressure
c) low pressure d) high velocity

10) Prototype is
a) Actual machine
b) Small scale replica of machine
c) Large scale replica of machine
d) Both a) and b)

11) The kinetic energy correction factor is given as

a)
Av

dAv
2

2∫ b)
Av

dAv
3

3∫ c)
vA

dAv∫ d) None of the above

12) On specific energy curve above the critical depth __________ flow exsist.
a) critical b) super critical c) sub critical d) uniform

13) Critical depth in channel is expressed by
a) 1 = (Q2T/G A3) b) 1 = (QT2/G A3)
c) 1 = (Q2T2/G A3) d) 1 = (Q2A3/G T3)

14) For steady jump Froude number is
a) 2.5 to 4.5 b) 4.5 to 9.0 c) More than 9 d) 1.7 to 2.5

_____________________
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Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain the terms : 2

i) Conveyance factor of channel and

ii) Momentum correction factor.

b) Draw the neat sketches of M1, S3 and C3 water surface profiles and give
there conditions of formation. 3

c) Find the time required to lower the water level from 5m to 4m in a reservoir
of size 90 m * 90 m by 5
i) rectangular notch of 1.0 m
ii) right angle triangular notch
take Cd = 0.62

3. a) For a gradually varied flow show that ⎥
⎦

⎤
⎢
⎣

⎡
−
−=

2
r

fo

F1

SS
dx
dy

. 4

b) A rectangular channel of width 4 m is having bed slope of 1 in 1500, find
maximum discharge through the channel. Take Cd = 50. 5

4. a) Derive the expression of most economical channel section for trapezoidal
channel section. 3

b) A reservoir 4.65 × 104 m2 area is to be controlled by a rectangular weir with
its crest level at 30 m. It is desired to provide such a length of weir that will
lower the water level from elevation 31.2 m to 30.6 m in half hour. Determine
length of weir. Discharge over the weir is given by the formula Q = 1.9 LH3/2.
Where Q is in cumec, L is crest length in meter and H is head over weir in meter. 6
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5. a) Show that for rectangular notch 1% of error in measurement of head causes

1.5% error in measurement of discharge that is 
H
dH

5.1
Q
dQ = . 3

b) In a rectangular channel there occurs a hydraulic jump, corresponding to
fr1 = 4.0. Determine the critical depth and loss of energy in terms of initial
depth y1. 6

SECTION – II

6. a) Derive an expression for force exerted by a jet on stationary curved plate,
when jet strikes at centre of symmetrical curved plate. 3

b) What is mean by multistaging of pump ? Explain with neat sketches. 4

c) Explain Reynolds and Froude’s model laws. 3

7. a) Differentiate between impulse and reaction turbine. 3

b) Find the force exerted by a jet of water of diameter 70 mm on stationary flat
plate, when the jet strikes the plate normally with a velocity of 25 m/sec. 6

8. a) Define : 3

i) Static head

ii) Manometric efficiency

iii) Specific speed of a pump.

b) The inlet and exterior diameter of a impeller of a centrifugal pump are
200 mm and 400 mm respectively. The water enters the impeller radially and
velocity of flow is constant. Determine work done by impeller per unit weight
of water. 6

9. a) What is mean by dimensional homogeneity ? Explain with example. 3

b) Show that frictional torque  of a disc of diameter D at a speed N is in fluid
of viscosity μ  and density ρ  in a turbulent flow is given by

[ ]ρμΦρ= NDND 225 . 6

_____________________
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Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.
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 correct answer : 14

1) Specific speed of pump (Ns) is given as

a) 4/5
mH

PN√
b) 4/5

mH

QN√
c) 4/3

mH

pN
d) None of the above

2) Kaplan turbine is
a) Impulse turbine b) Radial flow reaction turbine
c) Axial flow reaction turbine d) None of the above

3) Dimensions of specific weight are
a) [M1 L2 T–2] b) [M1 L–2 T–2] c) [M1 L3 T–2] d) [M1 L3 T2]

4) Cavitation is caused by
a) high pressure b) low barometric pressure
c) low pressure d) high velocity
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5) Prototype is
a) Actual machine
b) Small scale replica of machine
c) Large scale replica of machine
d) Both a) and b)

6) The kinetic energy correction factor is given as

a)
Av

dAv
2

2∫ b)
Av

dAv
3

3∫ c)
vA

dAv∫ d) None of the above

7) On specific energy curve above the critical depth __________ flow exsist.
a) critical b) super critical c) sub critical d) uniform

8) Critical depth in channel is expressed by
a) 1 = (Q2T/G A3) b) 1 = (QT2/G A3)
c) 1 = (Q2T2/G A3) d) 1 = (Q2A3/G T3)

9) For steady jump Froude number is
a) 2.5 to 4.5 b) 4.5 to 9.0 c) More than 9 d) 1.7 to 2.5

10) The direct step method is used for
a) flow profile height b) length of flow profile
c) conjugate depth of jump d) none of the above

11) The clinging nappe is also called as
a) free nappe b) depressed nappe
c) adhering nappe d) none of the above

12) For broad crested weir its crest width (B) is related to height of weir (H) as
a) B ≥  2.5 H b) B ≤  10 H

c) 0.1 ≤  (H/B) ≥  0.4 d) all above

13) Speed ratio of turbine is given by

a) gh2
u

√ b) gh2
VF

√ c)
fV
gh2√

d) gh2
Vw

√

14) Work done by a jet on flat inclined plate moving in direction of jet is

a) ( ) θ−ρ 22 sinuVau b) ( ) θ−ρ 23 sinuVau

c) ( )2uVau −ρ d) ( ) θ−ρ sinuVau 2

_____________________
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S.E. (Civil) (CGPA) (Part – II) Examination, 2017
FLUID MECHANICS – II

Day and Date : Tuesday, 23-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. 2 from Section I and Q. 6 from Section II are
compulsory. Solve any two questions from Q. 3, 4 and 5
from Section I. And solve any two questions from Q. 7, 8
and 9 from Section II.

2) Assume suitable data if necessary and state it clearly.

SECTION – I

2. a) Explain the terms : 2

i) Conveyance factor of channel and

ii) Momentum correction factor.

b) Draw the neat sketches of M1, S3 and C3 water surface profiles and give
there conditions of formation. 3

c) Find the time required to lower the water level from 5m to 4m in a reservoir
of size 90 m * 90 m by 5
i) rectangular notch of 1.0 m
ii) right angle triangular notch
take Cd = 0.62

3. a) For a gradually varied flow show that ⎥
⎦

⎤
⎢
⎣

⎡
−
−=

2
r

fo

F1

SS
dx
dy

. 4

b) A rectangular channel of width 4 m is having bed slope of 1 in 1500, find
maximum discharge through the channel. Take Cd = 50. 5

4. a) Derive the expression of most economical channel section for trapezoidal
channel section. 3

b) A reservoir 4.65 × 104 m2 area is to be controlled by a rectangular weir with
its crest level at 30 m. It is desired to provide such a length of weir that will
lower the water level from elevation 31.2 m to 30.6 m in half hour. Determine
length of weir. Discharge over the weir is given by the formula Q = 1.9 LH3/2.
Where Q is in cumec, L is crest length in meter and H is head over weir in meter. 6

Set S
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5. a) Show that for rectangular notch 1% of error in measurement of head causes

1.5% error in measurement of discharge that is 
H
dH

5.1
Q
dQ = . 3

b) In a rectangular channel there occurs a hydraulic jump, corresponding to
fr1 = 4.0. Determine the critical depth and loss of energy in terms of initial
depth y1. 6

SECTION – II

6. a) Derive an expression for force exerted by a jet on stationary curved plate,
when jet strikes at centre of symmetrical curved plate. 3

b) What is mean by multistaging of pump ? Explain with neat sketches. 4

c) Explain Reynolds and Froude’s model laws. 3

7. a) Differentiate between impulse and reaction turbine. 3

b) Find the force exerted by a jet of water of diameter 70 mm on stationary flat
plate, when the jet strikes the plate normally with a velocity of 25 m/sec. 6

8. a) Define : 3

i) Static head

ii) Manometric efficiency

iii) Specific speed of a pump.

b) The inlet and exterior diameter of a impeller of a centrifugal pump are
200 mm and 400 mm respectively. The water enters the impeller radially and
velocity of flow is constant. Determine work done by impeller per unit weight
of water. 6

9. a) What is mean by dimensional homogeneity ? Explain with example. 3

b) Show that frictional torque  of a disc of diameter D at a speed N is in fluid
of viscosity μ  and density ρ  in a turbulent flow is given by

[ ]ρμΦρ= NDND 225 . 6

_____________________
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Seat
No. Set P

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non-programmable calculator is allowed.

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

1. Choose correct answer : (14×1=14)

1) The indicator used in determination of chlorides is

a) EBT b) Starch

c) Potassium chromate d) MO

2) National board of fire under writers formula for estimating fire demand
Q = 4637 √P (1+0.01P) where P indicates

a) Population b) Population in thousands

c) Population in hundreds d) Population in Lakh

3) Most common cause of acidity in water is

a) Carbon dioxide b) Oxygen c) Hydrogen d) Nitrogen

4) ________ causes scaling in boilers.

a) Hardness b) Colour c) Odour d) Taste

5) For design of flocculator the value of G.t should be

a) 104 to 105 b) 100 to 1000 c) 106 to 109 d) All of above

P.T.O.
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6) For ideal settling basin vs is settling velocity. If particle is having settling
velocity (vs’) more than that of vs, then particle will removed with _____
efficiency.

a) Less than 100% b) 100%

c) 0% (no removal) d) None of these

7) If the sedimentation tank is rectangular in shape having length L, width W
and depth D, then for discharge (Q), the settling velocity of particle would be
__________

a) Q/(W×D) b) Q/(L×W) c) Q/(D×L) d) Q/(L×W×D)

8) __________ type of filter requires large area.

a) Slow sand b) Rapid sand c) Vaccume d) None of these

9) Thrust block is designed for a minimum factor of safety of

a) 0.5 b) 1 c) 2 d) 4

10) Modulus of elasticity for CI pipe is ______ Kg/m2.

a) 7.5×109 b) 7.5×106 c) 7.5×1010 d) 7.5×105

11) In equation of hf = K.Gn the value of ‘n’ for Hazen William’s formula is

a) 1.85 b) 1.81 c) 1.7 d) 1.0

12) Summits are the points of ________ pressure.

a) Equal b) Low c) High d) None of these

13) Reflux valves are also known as __________ valves.

a) Sluice b) Check c) Non-return d) Both b and c

14) Total capacity of distribution reservoir is

a) Balancing reserve b) Fire reserve

c) Break down reserve d) Sum of a), b) and c)

______________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and any three
questions from Section – II.

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) Enlist various methods of population forecasting. Explain any one in detail. 5

b) What is ‘break point chlorination’ ? 5

3. a) Differentiate between slow sand and rapid sand filter. 5

b) A settling tank is designed for an overflow rate of 4000 lit/m2/hr. What
percentage of particles of diameter 4

a) 0.05 mm and

b) 0.02 mm will be removed in this tank at 10°C.

4. a) Design a flocculator for a flow of 10 mld. 5

b) Explain backwashing of Rapid sand filter with neat sketch. 4

5. Write short notes on following (any three) : 9

1) Fire demand

2) Jar test

3) Ion exchange process

4) Types of settling.
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SECTION – II

6. a) Draw a neat sketch of ‘Non return valve’ and explain its working. 5

b) A water distribution network is an equilateral triangle in  shape. If inflow at
junction A is 60 units and outflow at B and C are 40 and 20 units respectively.
Find corrected flow in each pipe. Take initial value of discharge from
A to B = 15 units. Take the value of k in equation hf = k.Q2, for pipe AB = 4, BC = 1
and CA = 2. Take two trials. 5

7. a) Explain water pipe corrosion in detail. 5

b) What is equivalent pipe ? Derive the formula to calculate equivalent length of
pipe if pipes are arranged in series. 4

8. a) Explain grid iron system of water distribution with neat sketch. 5

b) A town with a population of 1 million has a continuous water supply. Average
supply is 270 lpcd, the water being supplied by direct pumping. The total
supply of 270 lpcd is phased as follows. 4

Time Demand in lpc

5 am – 11 am 90

11 am – 3 pm 54

3 pm – 9 pm 81

9 pm – 12 midnight 27

12 midnight – 5 am 18

Water is supplied from the treatment plant at a uniform rate of 11.25 million
litres/hour for all the 24 hours. Find out the capacity of the reservoir by analytical
or graphical method.

9. Write short notes on following (any three) : 9

1) Thrust block design

2) Mass balancing capacity of reservoir

3) Piping system using underground-overhead tank supply

4) Ring system of water distribution layout.

_____________________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non-programmable calculator is allowed.

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

1. Choose correct answer : (14×1=14)

1) __________ type of filter requires large area.

a) Slow sand b) Rapid sand c) Vaccume d) None of these

2) Thrust block is designed for a minimum factor of safety of

a) 0.5 b) 1 c) 2 d) 4

3) Modulus of elasticity for CI pipe is ______ Kg/m2.

a) 7.5×109 b) 7.5×106 c) 7.5×1010 d) 7.5×105

4) In equation of hf = K.Gn the value of ‘n’ for Hazen William’s formula is

a) 1.85 b) 1.81 c) 1.7 d) 1.0

5) Summits are the points of ________ pressure.

a) Equal b) Low c) High d) None of these

6) Reflux valves are also known as __________ valves.

a) Sluice b) Check c) Non-return d) Both b and c

7) Total capacity of distribution reservoir is

a) Balancing reserve b) Fire reserve

c) Break down reserve d) Sum of a), b) and c)

P.T.O.
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8) The indicator used in determination of chlorides is

a) EBT b) Starch

c) Potassium chromate d) MO

9) National board of fire under writers formula for estimating fire demand
Q = 4637 √P (1+0.01P) where P indicates

a) Population b) Population in thousands

c) Population in hundreds d) Population in Lakh

10) Most common cause of acidity in water is

a) Carbon dioxide b) Oxygen c) Hydrogen d) Nitrogen

11) ________ causes scaling in boilers.

a) Hardness b) Colour c) Odour d) Taste

12) For design of flocculator the value of G.t should be

a) 104 to 105 b) 100 to 1000 c) 106 to 109 d) All of above

13) For ideal settling basin vs is settling velocity. If particle is having settling
velocity (vs’) more than that of vs, then particle will removed with _____
efficiency.

a) Less than 100% b) 100%

c) 0% (no removal) d) None of these

14) If the sedimentation tank is rectangular in shape having length L, width W
and depth D, then for discharge (Q), the settling velocity of particle would be
__________

a) Q/(W×D) b) Q/(L×W) c) Q/(D×L) d) Q/(L×W×D)

______________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and any three
questions from Section – II.

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) Enlist various methods of population forecasting. Explain any one in detail. 5

b) What is ‘break point chlorination’ ? 5

3. a) Differentiate between slow sand and rapid sand filter. 5

b) A settling tank is designed for an overflow rate of 4000 lit/m2/hr. What
percentage of particles of diameter 4

a) 0.05 mm and

b) 0.02 mm will be removed in this tank at 10°C.

4. a) Design a flocculator for a flow of 10 mld. 5

b) Explain backwashing of Rapid sand filter with neat sketch. 4

5. Write short notes on following (any three) : 9

1) Fire demand

2) Jar test

3) Ion exchange process

4) Types of settling.
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SECTION – II

6. a) Draw a neat sketch of ‘Non return valve’ and explain its working. 5

b) A water distribution network is an equilateral triangle in  shape. If inflow at
junction A is 60 units and outflow at B and C are 40 and 20 units respectively.
Find corrected flow in each pipe. Take initial value of discharge from
A to B = 15 units. Take the value of k in equation hf = k.Q2, for pipe AB = 4, BC = 1
and CA = 2. Take two trials. 5

7. a) Explain water pipe corrosion in detail. 5

b) What is equivalent pipe ? Derive the formula to calculate equivalent length of
pipe if pipes are arranged in series. 4

8. a) Explain grid iron system of water distribution with neat sketch. 5

b) A town with a population of 1 million has a continuous water supply. Average
supply is 270 lpcd, the water being supplied by direct pumping. The total
supply of 270 lpcd is phased as follows. 4

Time Demand in lpc

5 am – 11 am 90

11 am – 3 pm 54

3 pm – 9 pm 81

9 pm – 12 midnight 27

12 midnight – 5 am 18

Water is supplied from the treatment plant at a uniform rate of 11.25 million
litres/hour for all the 24 hours. Find out the capacity of the reservoir by analytical
or graphical method.

9. Write short notes on following (any three) : 9

1) Thrust block design

2) Mass balancing capacity of reservoir

3) Piping system using underground-overhead tank supply

4) Ring system of water distribution layout.

_____________________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non-programmable calculator is allowed.

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

1. Choose correct answer : (14×1=14)

1) For design of flocculator the value of G.t should be

a) 104 to 105 b) 100 to 1000 c) 106 to 109 d) All of above

2) For ideal settling basin vs is settling velocity. If particle is having settling
velocity (vs’) more than that of vs, then particle will removed with _____
efficiency.

a) Less than 100% b) 100%

c) 0% (no removal) d) None of these

3) If the sedimentation tank is rectangular in shape having length L, width W
and depth D, then for discharge (Q), the settling velocity of particle would be
__________

a) Q/(W×D) b) Q/(L×W) c) Q/(D×L) d) Q/(L×W×D)

4) __________ type of filter requires large area.

a) Slow sand b) Rapid sand c) Vaccume d) None of these

5) Thrust block is designed for a minimum factor of safety of

a) 0.5 b) 1 c) 2 d) 4

P.T.O.

Set R
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6) Modulus of elasticity for CI pipe is ______ Kg/m2.

a) 7.5×109 b) 7.5×106 c) 7.5×1010 d) 7.5×105

7) In equation of hf = K.Gn the value of ‘n’ for Hazen William’s formula is

a) 1.85 b) 1.81 c) 1.7 d) 1.0

8) Summits are the points of ________ pressure.

a) Equal b) Low c) High d) None of these

9) Reflux valves are also known as __________ valves.

a) Sluice b) Check c) Non-return d) Both b and c

10) Total capacity of distribution reservoir is

a) Balancing reserve b) Fire reserve

c) Break down reserve d) Sum of a), b) and c)

11) The indicator used in determination of chlorides is

a) EBT b) Starch

c) Potassium chromate d) MO

12) National board of fire under writers formula for estimating fire demand
Q = 4637 √P (1+0.01P) where P indicates

a) Population b) Population in thousands

c) Population in hundreds d) Population in Lakh

13) Most common cause of acidity in water is

a) Carbon dioxide b) Oxygen c) Hydrogen d) Nitrogen

14) ________ causes scaling in boilers.

a) Hardness b) Colour c) Odour d) Taste

______________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and any three
questions from Section – II.

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) Enlist various methods of population forecasting. Explain any one in detail. 5

b) What is ‘break point chlorination’ ? 5

3. a) Differentiate between slow sand and rapid sand filter. 5

b) A settling tank is designed for an overflow rate of 4000 lit/m2/hr. What
percentage of particles of diameter 4

a) 0.05 mm and

b) 0.02 mm will be removed in this tank at 10°C.

4. a) Design a flocculator for a flow of 10 mld. 5

b) Explain backwashing of Rapid sand filter with neat sketch. 4

5. Write short notes on following (any three) : 9

1) Fire demand

2) Jar test

3) Ion exchange process

4) Types of settling.
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SECTION – II

6. a) Draw a neat sketch of ‘Non return valve’ and explain its working. 5

b) A water distribution network is an equilateral triangle in  shape. If inflow at
junction A is 60 units and outflow at B and C are 40 and 20 units respectively.
Find corrected flow in each pipe. Take initial value of discharge from
A to B = 15 units. Take the value of k in equation hf = k.Q2, for pipe AB = 4, BC = 1
and CA = 2. Take two trials. 5

7. a) Explain water pipe corrosion in detail. 5

b) What is equivalent pipe ? Derive the formula to calculate equivalent length of
pipe if pipes are arranged in series. 4

8. a) Explain grid iron system of water distribution with neat sketch. 5

b) A town with a population of 1 million has a continuous water supply. Average
supply is 270 lpcd, the water being supplied by direct pumping. The total
supply of 270 lpcd is phased as follows. 4

Time Demand in lpc

5 am – 11 am 90

11 am – 3 pm 54

3 pm – 9 pm 81

9 pm – 12 midnight 27

12 midnight – 5 am 18

Water is supplied from the treatment plant at a uniform rate of 11.25 million
litres/hour for all the 24 hours. Find out the capacity of the reservoir by analytical
or graphical method.

9. Write short notes on following (any three) : 9

1) Thrust block design

2) Mass balancing capacity of reservoir

3) Piping system using underground-overhead tank supply

4) Ring system of water distribution layout.

_____________________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non-programmable calculator is allowed.

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

1. Choose correct answer : (14×1=14)

1) Modulus of elasticity for CI pipe is ______ Kg/m2.

a) 7.5×109 b) 7.5×106 c) 7.5×1010 d) 7.5×105

2) In equation of hf = K.Gn the value of ‘n’ for Hazen William’s formula is

a) 1.85 b) 1.81 c) 1.7 d) 1.0

3) Summits are the points of ________ pressure.

a) Equal b) Low c) High d) None of these

4) Reflux valves are also known as __________ valves.

a) Sluice b) Check c) Non-return d) Both b and c

5) Total capacity of distribution reservoir is

a) Balancing reserve b) Fire reserve

c) Break down reserve d) Sum of a), b) and c)

6) The indicator used in determination of chlorides is

a) EBT b) Starch

c) Potassium chromate d) MO

P.T.O.
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7) National board of fire under writers formula for estimating fire demand
Q = 4637 √P (1+0.01P) where P indicates

a) Population b) Population in thousands

c) Population in hundreds d) Population in Lakh

8) Most common cause of acidity in water is

a) Carbon dioxide b) Oxygen c) Hydrogen d) Nitrogen

9) ________ causes scaling in boilers.

a) Hardness b) Colour c) Odour d) Taste

10) For design of flocculator the value of G.t should be

a) 104 to 105 b) 100 to 1000 c) 106 to 109 d) All of above

11) For ideal settling basin vs is settling velocity. If particle is having settling
velocity (vs’) more than that of vs, then particle will removed with _____
efficiency.

a) Less than 100% b) 100%

c) 0% (no removal) d) None of these

12) If the sedimentation tank is rectangular in shape having length L, width W
and depth D, then for discharge (Q), the settling velocity of particle would be
__________

a) Q/(W×D) b) Q/(L×W) c) Q/(D×L) d) Q/(L×W×D)

13) __________ type of filter requires large area.

a) Slow sand b) Rapid sand c) Vaccume d) None of these

14) Thrust block is designed for a minimum factor of safety of

a) 0.5 b) 1 c) 2 d) 4

______________
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Seat
No.

T.E. (Civil) (Part – I) (CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – I

Day and Date : Monday, 8-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Solve any three questions from Section – I and any three
questions from Section – II.

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) Enlist various methods of population forecasting. Explain any one in detail. 5

b) What is ‘break point chlorination’ ? 5

3. a) Differentiate between slow sand and rapid sand filter. 5

b) A settling tank is designed for an overflow rate of 4000 lit/m2/hr. What
percentage of particles of diameter 4

a) 0.05 mm and

b) 0.02 mm will be removed in this tank at 10°C.

4. a) Design a flocculator for a flow of 10 mld. 5

b) Explain backwashing of Rapid sand filter with neat sketch. 4

5. Write short notes on following (any three) : 9

1) Fire demand

2) Jar test

3) Ion exchange process

4) Types of settling.
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SECTION – II

6. a) Draw a neat sketch of ‘Non return valve’ and explain its working. 5

b) A water distribution network is an equilateral triangle in  shape. If inflow at
junction A is 60 units and outflow at B and C are 40 and 20 units respectively.
Find corrected flow in each pipe. Take initial value of discharge from
A to B = 15 units. Take the value of k in equation hf = k.Q2, for pipe AB = 4, BC = 1
and CA = 2. Take two trials. 5

7. a) Explain water pipe corrosion in detail. 5

b) What is equivalent pipe ? Derive the formula to calculate equivalent length of
pipe if pipes are arranged in series. 4

8. a) Explain grid iron system of water distribution with neat sketch. 5

b) A town with a population of 1 million has a continuous water supply. Average
supply is 270 lpcd, the water being supplied by direct pumping. The total
supply of 270 lpcd is phased as follows. 4

Time Demand in lpc

5 am – 11 am 90

11 am – 3 pm 54

3 pm – 9 pm 81

9 pm – 12 midnight 27

12 midnight – 5 am 18

Water is supplied from the treatment plant at a uniform rate of 11.25 million
litres/hour for all the 24 hours. Find out the capacity of the reservoir by analytical
or graphical method.

9. Write short notes on following (any three) : 9

1) Thrust block design

2) Mass balancing capacity of reservoir

3) Piping system using underground-overhead tank supply

4) Ring system of water distribution layout.

_____________________
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T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017 Max. Marks : 70
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) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Which one of the following doesn’t fall under category of force method ? 1
a) Consistent deformation method b) Flexibility method
c) Stiffness method d) Energy method

2) In linearly elastic structural element 1
a) Stiffness is equal to flexibility
b) Stiffness is directly proportional to flexibility
c) Stiffness is inversely proportional to flexibility
d) Stiffness is not related to flexibility

3) Degree of static indeterminacy of frame shown in fig. (3.0) 1

a) 1 b) 5 c) 4 d) 6

4) Degree of kinematic indeterminacy of beam shown in fig. (4.0) 1

a) 1 b) 3 c) 2 d) 5

P.T.O.

P
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5) Strain energy due to bending is given by 1

a) xd
EI2

M2

∫ b) xd
EI4

M2

∫ c) xd
EI

M2

∫ d) xd
EI

M2 2

∫
6) Degree of static indeterminacy of the truss shown in fig. (6.0) 1

a) 3 b) 1 c) 0 d) 5

7) Propped cantilever of span L carries UDL of w kN/m throughout, value of
propped reaction is 1
a) wL/4 b) 3wL/8 c) wL/3 d) 5wL/8

8) The size of stiffness matrix equals to 1
a) DSI b) DKI c) DSI + DKI d) DSI – DKI

9) Moment required to produce unit rotation is called 1
a) Translational stiffness b) Axial stiffness
c) Rotational stiffness d) All of the above

10) Shape of ILD for fixed beam is 1
a) Linear b) Parabolic c) All of these d) None of these

11) The size of stiffness matrix for propped cantilever is 1
a) 1 × 1 b) 2 × 2 c) 3 × 3 d) 4 × 4

12) The fixed end moment for fixed beam having udl thought span is 1
a) wl2/24 b) wl2/12  c) wl2/16 d) wl2/8

13) The distribution factor of member OA is 2

a) 0.4 b) 0.3 c) 0.7 d) 0.4
______________
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 T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) In Section I; Q. No. 2 is compulsory. Solve any two questions

from remaining.
3) In Section II, solve any three questions.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Distinguish between indeterminate and determinate structures. (2.5×4=10)
b) Enlist properties of flexibility matrix.

c) Write the equation for horizontal thrust and vertical reaction of two hinged
parabolic arch subjected to UDL.

d) Determine degree of static and kinematic indeterminacy of the structure.

e) Enlist various methods of displacement method of analysis.
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3. Analyze the beam using consistent deformation method. Refer fig. 3.1 9

    

4. Draw SFD and BMD using Strain Energy method. 9

5. Analyze the bent using flexibility method. 9
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SECTION – II

6. A continuous beam ABC has its span AB = 4 and BC = 6 m. Beam is fixed at end A

and has simple supports at B and C. Span AB has a centrally applied load of

20 KN and the span BC has uniformly distributed load of intensity 2 KN/m. If support C

settles by an amount 2.5 mm in relation to the supports A and B, analyse by moment

distribution method. EI is constant throughout the beam and is equal to

30,000 KN-m2. 9

7. Derive stiffness matrix for a beam as shown in Fig No. 7.1. 9

8. Draw ILD bending moment at D and reaction at A as shown in Fig. No. 8.1. Plot
ordinate at 1 m interval. D is a midpoint of span AB. 9

�������	� -5- SLR-VB – 40
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9. Draw bending moment diagram for structural frame as shown in Fig. No. 9.1.
Use stiffness approach for analysis. 10

_____________________
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�������	� SLR-VB – 40

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017 Max. Marks : 70
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) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Degree of static indeterminacy of the truss shown in fig. (6.0) 1

a) 3 b) 1 c) 0 d) 5

2) Propped cantilever of span L carries UDL of w kN/m throughout, value of
propped reaction is 1
a) wL/4 b) 3wL/8 c) wL/3 d) 5wL/8

3) The size of stiffness matrix equals to 1
a) DSI b) DKI c) DSI + DKI d) DSI – DKI

4) Moment required to produce unit rotation is called 1
a) Translational stiffness b) Axial stiffness
c) Rotational stiffness d) All of the above

5) Shape of ILD for fixed beam is 1
a) Linear b) Parabolic c) All of these d) None of these

6) The size of stiffness matrix for propped cantilever is 1
a) 1 × 1 b) 2 × 2 c) 3 × 3 d) 4 × 4

P.T.O.

Q
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7) The fixed end moment for fixed beam having udl thought span is 1
a) wl2/24 b) wl2/12  c) wl2/16 d) wl2/8

8) The distribution factor of member OA is 2

a) 0.4 b) 0.3 c) 0.7 d) 0.4

9) Which one of the following doesn’t fall under category of force method ? 1
a) Consistent deformation method b) Flexibility method
c) Stiffness method d) Energy method

10) In linearly elastic structural element 1
a) Stiffness is equal to flexibility
b) Stiffness is directly proportional to flexibility
c) Stiffness is inversely proportional to flexibility
d) Stiffness is not related to flexibility

11) Degree of static indeterminacy of frame shown in fig. (3.0) 1

a) 1 b) 5 c) 4 d) 6

12) Degree of kinematic indeterminacy of beam shown in fig. (4.0) 1

a) 1 b) 3 c) 2 d) 5

13) Strain energy due to bending is given by 1

a) xd
EI2

M2

∫ b) xd
EI4

M2

∫ c) xd
EI

M2

∫ d) xd
EI

M2 2

∫
______________
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 T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) In Section I; Q. No. 2 is compulsory. Solve any two questions

from remaining.
3) In Section II, solve any three questions.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Distinguish between indeterminate and determinate structures. (2.5×4=10)
b) Enlist properties of flexibility matrix.

c) Write the equation for horizontal thrust and vertical reaction of two hinged
parabolic arch subjected to UDL.

d) Determine degree of static and kinematic indeterminacy of the structure.

e) Enlist various methods of displacement method of analysis.
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3. Analyze the beam using consistent deformation method. Refer fig. 3.1 9

    

4. Draw SFD and BMD using Strain Energy method. 9

5. Analyze the bent using flexibility method. 9

  



Set Q

SECTION – II

6. A continuous beam ABC has its span AB = 4 and BC = 6 m. Beam is fixed at end A

and has simple supports at B and C. Span AB has a centrally applied load of

20 KN and the span BC has uniformly distributed load of intensity 2 KN/m. If support C

settles by an amount 2.5 mm in relation to the supports A and B, analyse by moment

distribution method. EI is constant throughout the beam and is equal to

30,000 KN-m2. 9

7. Derive stiffness matrix for a beam as shown in Fig No. 7.1. 9

8. Draw ILD bending moment at D and reaction at A as shown in Fig. No. 8.1. Plot
ordinate at 1 m interval. D is a midpoint of span AB. 9

�������	� -5- SLR-VB – 40
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9. Draw bending moment diagram for structural frame as shown in Fig. No. 9.1.
Use stiffness approach for analysis. 10

_____________________
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T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017 Max. Marks : 70
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) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Shape of ILD for fixed beam is 1
a) Linear b) Parabolic c) All of these d) None of these

2) The size of stiffness matrix for propped cantilever is 1
a) 1 × 1 b) 2 × 2 c) 3 × 3 d) 4 × 4

3) The fixed end moment for fixed beam having udl thought span is 1
a) wl2/24 b) wl2/12  c) wl2/16 d) wl2/8

4) The distribution factor of member OA is 2

a) 0.4 b) 0.3 c) 0.7 d) 0.4

5) Which one of the following doesn’t fall under category of force method ? 1
a) Consistent deformation method b) Flexibility method
c) Stiffness method d) Energy method

P.T.O.

R
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6) In linearly elastic structural element 1
a) Stiffness is equal to flexibility
b) Stiffness is directly proportional to flexibility
c) Stiffness is inversely proportional to flexibility
d) Stiffness is not related to flexibility

7) Degree of static indeterminacy of frame shown in fig. (3.0) 1

a) 1 b) 5 c) 4 d) 6

8) Degree of kinematic indeterminacy of beam shown in fig. (4.0) 1

a) 1 b) 3 c) 2 d) 5

9) Strain energy due to bending is given by 1

a) xd
EI2

M2

∫ b) xd
EI4

M2

∫ c) xd
EI

M2

∫ d) xd
EI

M2 2

∫
10) Degree of static indeterminacy of the truss shown in fig. (6.0) 1

a) 3 b) 1 c) 0 d) 5

11) Propped cantilever of span L carries UDL of w kN/m throughout, value of
propped reaction is 1
a) wL/4 b) 3wL/8 c) wL/3 d) 5wL/8

12) The size of stiffness matrix equals to 1
a) DSI b) DKI c) DSI + DKI d) DSI – DKI

13) Moment required to produce unit rotation is called 1
a) Translational stiffness b) Axial stiffness
c) Rotational stiffness d) All of the above

______________
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 T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) In Section I; Q. No. 2 is compulsory. Solve any two questions

from remaining.
3) In Section II, solve any three questions.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Distinguish between indeterminate and determinate structures. (2.5×4=10)
b) Enlist properties of flexibility matrix.

c) Write the equation for horizontal thrust and vertical reaction of two hinged
parabolic arch subjected to UDL.

d) Determine degree of static and kinematic indeterminacy of the structure.

e) Enlist various methods of displacement method of analysis.
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3. Analyze the beam using consistent deformation method. Refer fig. 3.1 9

    

4. Draw SFD and BMD using Strain Energy method. 9

5. Analyze the bent using flexibility method. 9
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SECTION – II

6. A continuous beam ABC has its span AB = 4 and BC = 6 m. Beam is fixed at end A

and has simple supports at B and C. Span AB has a centrally applied load of

20 KN and the span BC has uniformly distributed load of intensity 2 KN/m. If support C

settles by an amount 2.5 mm in relation to the supports A and B, analyse by moment

distribution method. EI is constant throughout the beam and is equal to

30,000 KN-m2. 9

7. Derive stiffness matrix for a beam as shown in Fig No. 7.1. 9

8. Draw ILD bending moment at D and reaction at A as shown in Fig. No. 8.1. Plot
ordinate at 1 m interval. D is a midpoint of span AB. 9

�������	� -5- SLR-VB – 40
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9. Draw bending moment diagram for structural frame as shown in Fig. No. 9.1.
Use stiffness approach for analysis. 10

_____________________
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T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017 Max. Marks : 70
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) Figures to the right indicate full marks.
4) Assume additional data if required and mention it clearly.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 14

1. Choose the correct answer :

1) Degree of kinematic indeterminacy of beam shown in fig. (4.0) 1

a) 1 b) 3 c) 2 d) 5

2) Strain energy due to bending is given by 1

a) xd
EI2

M2

∫ b) xd
EI4

M2

∫ c) xd
EI

M2

∫ d) xd
EI

M2 2

∫
3) Degree of static indeterminacy of the truss shown in fig. (6.0) 1

a) 3 b) 1 c) 0 d) 5

4) Propped cantilever of span L carries UDL of w kN/m throughout, value of
propped reaction is 1
a) wL/4 b) 3wL/8 c) wL/3 d) 5wL/8

P.T.O.

S
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5) The size of stiffness matrix equals to 1
a) DSI b) DKI c) DSI + DKI d) DSI – DKI

6) Moment required to produce unit rotation is called 1
a) Translational stiffness b) Axial stiffness
c) Rotational stiffness d) All of the above

7) Shape of ILD for fixed beam is 1
a) Linear b) Parabolic c) All of these d) None of these

8) The size of stiffness matrix for propped cantilever is 1
a) 1 × 1 b) 2 × 2 c) 3 × 3 d) 4 × 4

9) The fixed end moment for fixed beam having udl thought span is 1
a) wl2/24 b) wl2/12  c) wl2/16 d) wl2/8

10) The distribution factor of member OA is 2

a) 0.4 b) 0.3 c) 0.7 d) 0.4

11) Which one of the following doesn’t fall under category of force method ? 1
a) Consistent deformation method b) Flexibility method
c) Stiffness method d) Energy method

12) In linearly elastic structural element 1
a) Stiffness is equal to flexibility
b) Stiffness is directly proportional to flexibility
c) Stiffness is inversely proportional to flexibility
d) Stiffness is not related to flexibility

13) Degree of static indeterminacy of frame shown in fig. (3.0) 1

a) 1 b) 5 c) 4 d) 6
______________
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 T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
STRUCTURAL MECHANICS – III

Day and Date : Monday, 15-5-2017  Marks : 56
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) In Section I; Q. No. 2 is compulsory. Solve any two questions

from remaining.
3) In Section II, solve any three questions.
4) Assume additional data if required and mention it clearly.

SECTION – I

2. a) Distinguish between indeterminate and determinate structures. (2.5×4=10)
b) Enlist properties of flexibility matrix.

c) Write the equation for horizontal thrust and vertical reaction of two hinged
parabolic arch subjected to UDL.

d) Determine degree of static and kinematic indeterminacy of the structure.

e) Enlist various methods of displacement method of analysis.
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3. Analyze the beam using consistent deformation method. Refer fig. 3.1 9

    

4. Draw SFD and BMD using Strain Energy method. 9

5. Analyze the bent using flexibility method. 9

  



Set S

SECTION – II

6. A continuous beam ABC has its span AB = 4 and BC = 6 m. Beam is fixed at end A

and has simple supports at B and C. Span AB has a centrally applied load of

20 KN and the span BC has uniformly distributed load of intensity 2 KN/m. If support C

settles by an amount 2.5 mm in relation to the supports A and B, analyse by moment

distribution method. EI is constant throughout the beam and is equal to

30,000 KN-m2. 9

7. Derive stiffness matrix for a beam as shown in Fig No. 7.1. 9

8. Draw ILD bending moment at D and reaction at A as shown in Fig. No. 8.1. Plot
ordinate at 1 m interval. D is a midpoint of span AB. 9
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9. Draw bending moment diagram for structural frame as shown in Fig. No. 9.1.
Use stiffness approach for analysis. 10

_____________________
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Seat
No.

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Total Marks : 70
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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
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) Developing countries have ___________ per capita daily solid waste
generation rate than developed countries.
a) Lesser b) Greater
c) Same d) None of these

2) __________ occurs in the stream due to hydrolysis of organic matter.
a) Reduction b) Oxidation
c) Dilution d) Temperature

3) The variation of oxygen deficit with the distance and time along the length of
stream is represented by a graph called as
a) Saturation b) Oxygen sag curve
c) Self-purification d) Temperature

4) Which of the following is not a combustible waste ?
a) paper b) wood c) glass d) clothes

5) The layer of atmosphere closest to earth surface is
a) Mesosphere b) Troposphere
c) Ionosphere d) None of these

P.T.O.
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6) DO deficit = DOsat –
a) Initial DO b) Final DO
c) Actual DO or DOmix d) None of these

7) Food items take ________ time to degenerate.
a) A week or two b) One month
c) One year d) Can’t be predicted

8) __________ are used for the separation of gases as well as particulates from
the flue gas.
a) Cyclone b) Bag-house
c) ESP d) Scrubbers

9) Most widespread air pollutants are
a) Sox b) NOx
c) CO d) Ozone

10) Velocity control in grit chambers can be achieved by
a) Sutro weir b) Proportional weir
c) Parabolic grit chamber d) All of above

11) For BOD test standard temperature refers to ______ °C.
a) 10 b) 105 c) 20 d) 550

12) Unit of SVI is
a) Lit/kg b) mm/gm
c) ml/gm d) None of above

13) Septic tank is __________ type of treatment.
a) aerobic b) anaerobic
c) facultative d) all of above

14) _________ is observed in oxidation ponds.
a) Bacteria-algal symbiosis b) COD-BOD symbiosis
c) Algae-protozoa symbiosis d) None of these

______________
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Seat
No.

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Marks : 56
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 and in Section – II solve any three
questions from Question no. 6 to Question no. 9.

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) Units of a waste water treatment flowsheet are shown below : 5
Anaerobic Digester →  gift chamber →  SST →  PST →  Screen chamber →
sludge thickener →  Aeration tank →  chlorine contact tank →  sludge drying
beds.
Arrange above units in correct logical sequence by drawing a neat flow diagram
(including recirculation, energy recovery etc.) and tabulate function of each
unit.

b) Calculate BOD1 at 37°C for a sewage sample whose standard BOD is
100 mg/Lit. Take k = 0.1/day (Base 10). 5

3. a) Explain w.r.t. Activated Sludge Process (ASP). 4

1) HRT

2) Sludge age

3) Volumetric loading

4) F/M

b) Design a circular sedimentation tank to treat domestic sewage of the city of
population 60,000. The average demand of the city is 180 lpcd. Assume 70%
of water reaches the plant. Maximum demand is 2.7 times the average demand. 5
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4. a) Which equation is used in design of HRTF ? Write the equation for two stage
filter and explain meaning of each and every term. 4

b) Design a septic tank for 100 users. 5

5. Write short note on :

a) RBC 3
b) Type of screen chambers 3
c) Sludge drying beds. 3

SECTION – II

6. a) Explain actions involved in self-purification of stream process. 5

b) Differentiate between Centralized and Decentralized waste water treatment
systems. Draw concept sketches. 5

7. a) Explain with neat sketch ‘structure of atmosphere’. 4

b) Using following data find out properties of resultant mix. 5

River Waste water

Flow (m3/sec) 0.7 0.231

DO (mg/lit) 8.2 2

BOD
5
 (mg/lit) 3.4 45

Temperature (0C) 23 26

State whether you can find out pH of mix by using the formula that you have
used to find DO, BOD and Temperature of mix. If answer is no, Why ?

8. a) Enlist different composting methods and explain ‘Indore method’ of composting. 4

b) Classify solid wastes base on types. 5

9. Write short note on :

a) Effects of air pollutants on materials. 3

b) ESP. 3

c) Cyclone separator. 3
_____________________
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Seat
No.

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Total Marks : 70
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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
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) __________ are used for the separation of gases as well as particulates from
the flue gas.
a) Cyclone b) Bag-house
c) ESP d) Scrubbers

2) Most widespread air pollutants are
a) Sox b) NOx
c) CO d) Ozone

3) Velocity control in grit chambers can be achieved by
a) Sutro weir b) Proportional weir
c) Parabolic grit chamber d) All of above

4) For BOD test standard temperature refers to ______ °C.
a) 10 b) 105 c) 20 d) 550

5) Unit of SVI is
a) Lit/kg b) mm/gm
c) ml/gm d) None of above

6) Septic tank is __________ type of treatment.
a) aerobic b) anaerobic
c) facultative d) all of above

P.T.O.
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7) _________ is observed in oxidation ponds.
a) Bacteria-algal symbiosis b) COD-BOD symbiosis
c) Algae-protozoa symbiosis d) None of these

8) Developing countries have ___________ per capita daily solid waste
generation rate than developed countries.
a) Lesser b) Greater
c) Same d) None of these

9) __________ occurs in the stream due to hydrolysis of organic matter.
a) Reduction b) Oxidation
c) Dilution d) Temperature

10) The variation of oxygen deficit with the distance and time along the length of
stream is represented by a graph called as
a) Saturation b) Oxygen sag curve
c) Self-purification d) Temperature

11) Which of the following is not a combustible waste ?
a) paper b) wood c) glass d) clothes

12) The layer of atmosphere closest to earth surface is
a) Mesosphere b) Troposphere
c) Ionosphere d) None of these

13) DO deficit = DOsat –
a) Initial DO b) Final DO
c) Actual DO or DOmix d) None of these

14) Food items take ________ time to degenerate.
a) A week or two b) One month
c) One year d) Can’t be predicted

______________
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Seat
No.

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Marks : 56
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 and in Section – II solve any three
questions from Question no. 6 to Question no. 9.

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) Units of a waste water treatment flowsheet are shown below : 5
Anaerobic Digester →  gift chamber →  SST →  PST →  Screen chamber →
sludge thickener →  Aeration tank →  chlorine contact tank →  sludge drying
beds.
Arrange above units in correct logical sequence by drawing a neat flow diagram
(including recirculation, energy recovery etc.) and tabulate function of each
unit.

b) Calculate BOD1 at 37°C for a sewage sample whose standard BOD is
100 mg/Lit. Take k = 0.1/day (Base 10). 5

3. a) Explain w.r.t. Activated Sludge Process (ASP). 4

1) HRT

2) Sludge age

3) Volumetric loading

4) F/M

b) Design a circular sedimentation tank to treat domestic sewage of the city of
population 60,000. The average demand of the city is 180 lpcd. Assume 70%
of water reaches the plant. Maximum demand is 2.7 times the average demand. 5
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4. a) Which equation is used in design of HRTF ? Write the equation for two stage
filter and explain meaning of each and every term. 4

b) Design a septic tank for 100 users. 5

5. Write short note on :

a) RBC 3
b) Type of screen chambers 3
c) Sludge drying beds. 3

SECTION – II

6. a) Explain actions involved in self-purification of stream process. 5

b) Differentiate between Centralized and Decentralized waste water treatment
systems. Draw concept sketches. 5

7. a) Explain with neat sketch ‘structure of atmosphere’. 4

b) Using following data find out properties of resultant mix. 5

River Waste water

Flow (m3/sec) 0.7 0.231

DO (mg/lit) 8.2 2

BOD
5
 (mg/lit) 3.4 45

Temperature (0C) 23 26

State whether you can find out pH of mix by using the formula that you have
used to find DO, BOD and Temperature of mix. If answer is no, Why ?

8. a) Enlist different composting methods and explain ‘Indore method’ of composting. 4

b) Classify solid wastes base on types. 5

9. Write short note on :

a) Effects of air pollutants on materials. 3

b) ESP. 3

c) Cyclone separator. 3
_____________________
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Seat
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T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Total Marks : 70
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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
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) The layer of atmosphere closest to earth surface is
a) Mesosphere b) Troposphere
c) Ionosphere d) None of these

2) DO deficit = DOsat –
a) Initial DO b) Final DO
c) Actual DO or DOmix d) None of these

3) Food items take ________ time to degenerate.
a) A week or two b) One month
c) One year d) Can’t be predicted

4) __________ are used for the separation of gases as well as particulates from
the flue gas.
a) Cyclone b) Bag-house
c) ESP d) Scrubbers

5) Most widespread air pollutants are
a) Sox b) NOx
c) CO d) Ozone

6) Velocity control in grit chambers can be achieved by
a) Sutro weir b) Proportional weir
c) Parabolic grit chamber d) All of above

P.T.O.
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7) For BOD test standard temperature refers to ______ °C.
a) 10 b) 105 c) 20 d) 550

8) Unit of SVI is
a) Lit/kg b) mm/gm
c) ml/gm d) None of above

9) Septic tank is __________ type of treatment.
a) aerobic b) anaerobic
c) facultative d) all of above

10) _________ is observed in oxidation ponds.
a) Bacteria-algal symbiosis b) COD-BOD symbiosis
c) Algae-protozoa symbiosis d) None of these

11) Developing countries have ___________ per capita daily solid waste
generation rate than developed countries.
a) Lesser b) Greater
c) Same d) None of these

12) __________ occurs in the stream due to hydrolysis of organic matter.
a) Reduction b) Oxidation
c) Dilution d) Temperature

13) The variation of oxygen deficit with the distance and time along the length of
stream is represented by a graph called as
a) Saturation b) Oxygen sag curve
c) Self-purification d) Temperature

14) Which of the following is not a combustible waste ?
a) paper b) wood c) glass d) clothes

______________
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Seat
No.

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Marks : 56
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 and in Section – II solve any three
questions from Question no. 6 to Question no. 9.

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) Units of a waste water treatment flowsheet are shown below : 5
Anaerobic Digester →  gift chamber →  SST →  PST →  Screen chamber →
sludge thickener →  Aeration tank →  chlorine contact tank →  sludge drying
beds.
Arrange above units in correct logical sequence by drawing a neat flow diagram
(including recirculation, energy recovery etc.) and tabulate function of each
unit.

b) Calculate BOD1 at 37°C for a sewage sample whose standard BOD is
100 mg/Lit. Take k = 0.1/day (Base 10). 5

3. a) Explain w.r.t. Activated Sludge Process (ASP). 4

1) HRT

2) Sludge age

3) Volumetric loading

4) F/M

b) Design a circular sedimentation tank to treat domestic sewage of the city of
population 60,000. The average demand of the city is 180 lpcd. Assume 70%
of water reaches the plant. Maximum demand is 2.7 times the average demand. 5
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4. a) Which equation is used in design of HRTF ? Write the equation for two stage
filter and explain meaning of each and every term. 4

b) Design a septic tank for 100 users. 5

5. Write short note on :

a) RBC 3
b) Type of screen chambers 3
c) Sludge drying beds. 3

SECTION – II

6. a) Explain actions involved in self-purification of stream process. 5

b) Differentiate between Centralized and Decentralized waste water treatment
systems. Draw concept sketches. 5

7. a) Explain with neat sketch ‘structure of atmosphere’. 4

b) Using following data find out properties of resultant mix. 5

River Waste water

Flow (m3/sec) 0.7 0.231

DO (mg/lit) 8.2 2

BOD
5
 (mg/lit) 3.4 45

Temperature (0C) 23 26

State whether you can find out pH of mix by using the formula that you have
used to find DO, BOD and Temperature of mix. If answer is no, Why ?

8. a) Enlist different composting methods and explain ‘Indore method’ of composting. 4

b) Classify solid wastes base on types. 5

9. Write short note on :

a) Effects of air pollutants on materials. 3

b) ESP. 3

c) Cyclone separator. 3
_____________________
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Seat
No.

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Total Marks : 70
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) Figures to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
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) Velocity control in grit chambers can be achieved by
a) Sutro weir b) Proportional weir
c) Parabolic grit chamber d) All of above

2) For BOD test standard temperature refers to ______ °C.
a) 10 b) 105 c) 20 d) 550

3) Unit of SVI is
a) Lit/kg b) mm/gm
c) ml/gm d) None of above

4) Septic tank is __________ type of treatment.
a) aerobic b) anaerobic
c) facultative d) all of above

5) _________ is observed in oxidation ponds.
a) Bacteria-algal symbiosis b) COD-BOD symbiosis
c) Algae-protozoa symbiosis d) None of these

6) Developing countries have ___________ per capita daily solid waste
generation rate than developed countries.
a) Lesser b) Greater
c) Same d) None of these

P.T.O.
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7) __________ occurs in the stream due to hydrolysis of organic matter.
a) Reduction b) Oxidation
c) Dilution d) Temperature

8) The variation of oxygen deficit with the distance and time along the length of
stream is represented by a graph called as
a) Saturation b) Oxygen sag curve
c) Self-purification d) Temperature

9) Which of the following is not a combustible waste ?
a) paper b) wood c) glass d) clothes

10) The layer of atmosphere closest to earth surface is
a) Mesosphere b) Troposphere
c) Ionosphere d) None of these

11) DO deficit = DOsat –
a) Initial DO b) Final DO
c) Actual DO or DOmix d) None of these

12) Food items take ________ time to degenerate.
a) A week or two b) One month
c) One year d) Can’t be predicted

13) __________ are used for the separation of gases as well as particulates from
the flue gas.
a) Cyclone b) Bag-house
c) ESP d) Scrubbers

14) Most widespread air pollutants are
a) Sox b) NOx
c) CO d) Ozone

______________
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Seat
No.

T.E. (Civil) (Part – II) (New – CGPA) Examination, 2017
ENVIRONMENTAL ENGINEERING – II

Day and Date : Friday, 19-5-2017 Marks : 56
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 and in Section – II solve any three
questions from Question no. 6 to Question no. 9.

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) Units of a waste water treatment flowsheet are shown below : 5
Anaerobic Digester →  gift chamber →  SST →  PST →  Screen chamber →
sludge thickener →  Aeration tank →  chlorine contact tank →  sludge drying
beds.
Arrange above units in correct logical sequence by drawing a neat flow diagram
(including recirculation, energy recovery etc.) and tabulate function of each
unit.

b) Calculate BOD1 at 37°C for a sewage sample whose standard BOD is
100 mg/Lit. Take k = 0.1/day (Base 10). 5

3. a) Explain w.r.t. Activated Sludge Process (ASP). 4

1) HRT

2) Sludge age

3) Volumetric loading

4) F/M

b) Design a circular sedimentation tank to treat domestic sewage of the city of
population 60,000. The average demand of the city is 180 lpcd. Assume 70%
of water reaches the plant. Maximum demand is 2.7 times the average demand. 5
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4. a) Which equation is used in design of HRTF ? Write the equation for two stage
filter and explain meaning of each and every term. 4

b) Design a septic tank for 100 users. 5

5. Write short note on :

a) RBC 3
b) Type of screen chambers 3
c) Sludge drying beds. 3

SECTION – II

6. a) Explain actions involved in self-purification of stream process. 5

b) Differentiate between Centralized and Decentralized waste water treatment
systems. Draw concept sketches. 5

7. a) Explain with neat sketch ‘structure of atmosphere’. 4

b) Using following data find out properties of resultant mix. 5

River Waste water

Flow (m3/sec) 0.7 0.231

DO (mg/lit) 8.2 2

BOD
5
 (mg/lit) 3.4 45

Temperature (0C) 23 26

State whether you can find out pH of mix by using the formula that you have
used to find DO, BOD and Temperature of mix. If answer is no, Why ?

8. a) Enlist different composting methods and explain ‘Indore method’ of composting. 4

b) Classify solid wastes base on types. 5

9. Write short note on :

a) Effects of air pollutants on materials. 3

b) ESP. 3

c) Cyclone separator. 3
_____________________
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Seat
No.

T.E. (Civil) (Part – II) (New-CGPA) Examination, 2017
EARTHQUAKE RESISTANT NON-ENGINEERED CONSTRUCTION

(Self Learning Technical Course)

Day and Date : Friday, 26-5-2017 Total Marks : 50
Time : 3.00 p.m. to 5.00 p.m.

Instructions :1) Solve any five questions.
2) Figures to right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

1. Write a detailed note on internal structure of Earth. 10

2. Landslide is cause as well as effect of an earthquake. Justify the statement. 10

3. Explain the different magnitude scales to measure an earthquake. 10

4. What are causes of damages due to earthquake in the stone masonry
construction ? 10

5. What is meant by Strengthening ? Explain few Strengthening features for
walls. 10

6. Explain the significance of RC bands in masonry construction. 10

_____________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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.

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 456 and non programmable calculator is allowed.
4) Assume suitable data if required and state it clearly.
5) MCQ Eq. No. 1, 4, 6, 10, 12 and 13 are containing 2 marks

each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer :

1) An R.C.C. beam is of size 300×1000 mm. It is subjected to V = 150 kN.
M = 150 kNm and T = 30kN-m. at limiting conditions. Equivalent bending
moment and Equivalent shear force at ultimate loads are respectively 2
a) 151 kN-m, 310 kN b) 226.5 kN-m, 206 kN
c) 100.5 kN-m, 310 kN d) 226.5 kN-m, 310 kN

2) Design of a two way slab simply supported on edges and having no provision
to prevent the corners from lifting, is made by 1
a) Rankine formula b) Rankine Grashoff formula
c) Marcus formula d) Rankine-Marcus formula

3) The neutral axis of a T-beam exists 1
a) within the flange b) at the bottom edge of the slab
c) below the slab d) all the above

4) 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 2
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

5) The diameter of longitudinal bars of a column should never be less than 1
a) 6 mm b) 8 mm c) 10 mm d) 12 mm

P.T.O.
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6) The limited steel for a singly reinforced beam with M15 and Fe415 in mm2 is
________ (b = 200 mm; d = 300 mm) 2
a) 234 b) 456 c) 432 d) 567

7) The maximum area of tension reinforcement in beams shall not exceed 1
a) 0.15% b) 1.5% c) 4% d) 1%

8) The amount of reinforcement for main bars in a slab, is based upon 1
a) minimum bending moment b) maximum shear force
c) maximum bending moment d) minimum shear force

9) A continuous beam shall be deemed to be a shallow beam if the ratio of
effective span to overall depth, is 1
a) 2.5 b) 2.0 c) less than 2 d) greater than 2.5

10) Factored load carrying capacity of a column of 300 mm ×  600 mm size with
minimum percentage of steel is ____________ (M20 and Fe415) 2

a) 1840 kN b) 180 kN c) 1829 kN d) None

11) The percentage of minimum reinforcement in slabs is __________ of the
gross sectional area, if HYSD bars are used. 1
a) 0.10% b) 0.20% c) 0.15% d) 0.18%

12) The limiting moment of resistance of a singly reinforced beam of size
200 ×  500 (effective) reinforced with Fe415 is (M15 grade concrete) 2

a) 103.5 kN-m b) 69 kN-m c) 90 kN-m d) 235.4 kN-m

13) 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 2
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

14) Design of R.C.C. simply supported beams carrying U.D.L. is based on the
resultant B.M. at
a) Supports b) Mid span c) Every section d) Quarter span

______________

1
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Seat
No.

B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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 and non programmable calculator is

allowed.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A roof of clear dimensions 3m×5m supported on walls of 300mm thickness,

with corners are held down. Design the slab, if the beam is carrying a live load of

3 kN/m2 and floor finish 1 kN/m2. Use M20 concrete and Fe415 steel. 13

III. A rectangular beam 200mm wide and 350mm deep up to the centre of

reinforcement has to resist a factored moment of 40 kN-m. Design the section.

Use M25 and Fe415 steel. 13

IV. An R.C.C. beam having 300 mm×600 mm section, the beam is reinforced with

4-20 mm Φ . Bars in tension and 2-20 mm Φ . Bars are placed at a 50 mm from

top in the compression zone. Find the factored moment of resistance of the

beam. Use M25 concrete and Fe500 steel. 13

V. A floor of 150 mm thick slab forming part of T-beam which are of 8 m span. The

end bearing are 450 mm thick. Spacing of T beam is 3.5 m. the live load on the

floor is 4 kN/m2. Design an intermediate beam for flexure. Use M20 concrete

and Fe500 steel. 14
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SECTION – II

VI. Design a rectangular beam of spans 7 m to carry a dead load of 12 kN/m and live
load of 16 kN/m. The beam is continuous over more than 3 spans and is supported
by columns. Use M20 concrete and Fe415 steel. 14

VII. Determine the reinforcement required for a beam size 300 mm×600 mm subjected
to a factored bending moment 120 kN-m, a factored shear force 100 kN and a
factored torsion moment of 60 kN-m. Use M25 concrete and Fe415 steel. 13

VIII. A reinforced concrete column of 3 m long and restrained in position and direction
at both ends to carry an axial load of 1400 kN. Design the column using M20
concrete and Fe500 steel. 13

IX. Design a circular column with helical reinforcement to carry an axial load of
1800 kN. The column is having spiral ties. The column is 3.2 m long and in
effectively held in at both ends, but not restrained against rotation. Use M25
concrete and Fe500 steel. 13

_____________________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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.

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 456 and non programmable calculator is allowed.
4) Assume suitable data if required and state it clearly.
5) MCQ Eq. No. 6, 8, 11, 13, 5 and 6 are containing 2 marks

each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer :

1) The amount of reinforcement for main bars in a slab, is based upon 1
a) minimum bending moment b) maximum shear force
c) maximum bending moment d) minimum shear force

2) A continuous beam shall be deemed to be a shallow beam if the ratio of
effective span to overall depth, is 1
a) 2.5 b) 2.0 c) less than 2 d) greater than 2.5

3) Factored load carrying capacity of a column of 300 mm ×  600 mm size with
minimum percentage of steel is ____________ (M20 and Fe415) 2

a) 1840 kN b) 180 kN c) 1829 kN d) None

4) The percentage of minimum reinforcement in slabs is __________ of the
gross sectional area, if HYSD bars are used. 1
a) 0.10% b) 0.20% c) 0.15% d) 0.18%

5) The limiting moment of resistance of a singly reinforced beam of size
200 ×  500 (effective) reinforced with Fe415 is (M15 grade concrete) 2

a) 103.5 kN-m b) 69 kN-m c) 90 kN-m d) 235.4 kN-m

6) 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 2
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

P.T.O.
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7) Design of R.C.C. simply supported beams carrying U.D.L. is based on the
resultant B.M. at 1
a) Supports b) Mid span c) Every section d) Quarter span

8) An R.C.C. beam is of size 300×1000 mm. It is subjected to V = 150 kN.
M = 150 kNm and T = 30kN-m. at limiting conditions. Equivalent bending
moment and Equivalent shear force at ultimate loads are respectively 2
a) 151 kN-m, 310 kN b) 226.5 kN-m, 206 kN
c) 100.5 kN-m, 310 kN d) 226.5 kN-m, 310 kN

9) Design of a two way slab simply supported on edges and having no provision
to prevent the corners from lifting, is made by 1
a) Rankine formula b) Rankine Grashoff formula
c) Marcus formula d) Rankine-Marcus formula

10) The neutral axis of a T-beam exists 1
a) within the flange b) at the bottom edge of the slab
c) below the slab d) all the above

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 2
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

12) The diameter of longitudinal bars of a column should never be less than 1
a) 6 mm b) 8 mm c) 10 mm d) 12 mm

13) The limited steel for a singly reinforced beam with M15 and Fe415 in mm2 is
________ (b = 200 mm; d = 300 mm) 2
a) 234 b) 456 c) 432 d) 567

14) The maximum area of tension reinforcement in beams shall not exceed 1
a) 0.15% b) 1.5% c) 4% d) 1%

______________
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Seat
No.

B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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 and non programmable calculator is

allowed.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A roof of clear dimensions 3m×5m supported on walls of 300mm thickness,

with corners are held down. Design the slab, if the beam is carrying a live load of

3 kN/m2 and floor finish 1 kN/m2. Use M20 concrete and Fe415 steel. 13

III. A rectangular beam 200mm wide and 350mm deep up to the centre of

reinforcement has to resist a factored moment of 40 kN-m. Design the section.

Use M25 and Fe415 steel. 13

IV. An R.C.C. beam having 300 mm×600 mm section, the beam is reinforced with

4-20 mm Φ . Bars in tension and 2-20 mm Φ . Bars are placed at a 50 mm from

top in the compression zone. Find the factored moment of resistance of the

beam. Use M25 concrete and Fe500 steel. 13

V. A floor of 150 mm thick slab forming part of T-beam which are of 8 m span. The

end bearing are 450 mm thick. Spacing of T beam is 3.5 m. the live load on the

floor is 4 kN/m2. Design an intermediate beam for flexure. Use M20 concrete

and Fe500 steel. 14
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SECTION – II

VI. Design a rectangular beam of spans 7 m to carry a dead load of 12 kN/m and live
load of 16 kN/m. The beam is continuous over more than 3 spans and is supported
by columns. Use M20 concrete and Fe415 steel. 14

VII. Determine the reinforcement required for a beam size 300 mm×600 mm subjected
to a factored bending moment 120 kN-m, a factored shear force 100 kN and a
factored torsion moment of 60 kN-m. Use M25 concrete and Fe415 steel. 13

VIII. A reinforced concrete column of 3 m long and restrained in position and direction
at both ends to carry an axial load of 1400 kN. Design the column using M20
concrete and Fe500 steel. 13

IX. Design a circular column with helical reinforcement to carry an axial load of
1800 kN. The column is having spiral ties. The column is 3.2 m long and in
effectively held in at both ends, but not restrained against rotation. Use M25
concrete and Fe500 steel. 13

_____________________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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.

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 456 and non programmable calculator is allowed.
4) Assume suitable data if required and state it clearly.
5) MCQ Eq. No. 11, 14, 2, 6, 8 and 9 are containing 2 marks

each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer :

1) The diameter of longitudinal bars of a column should never be less than 1
a) 6 mm b) 8 mm c) 10 mm d) 12 mm

2) The limited steel for a singly reinforced beam with M15 and Fe415 in mm2 is
________ (b = 200 mm; d = 300 mm) 2
a) 234 b) 456 c) 432 d) 567

3) The maximum area of tension reinforcement in beams shall not exceed 1
a) 0.15% b) 1.5% c) 4% d) 1%

4) The amount of reinforcement for main bars in a slab, is based upon 1
a) minimum bending moment b) maximum shear force
c) maximum bending moment d) minimum shear force

5) A continuous beam shall be deemed to be a shallow beam if the ratio of
effective span to overall depth, is 1
a) 2.5 b) 2.0 c) less than 2 d) greater than 2.5

6) Factored load carrying capacity of a column of 300 mm ×  600 mm size with
minimum percentage of steel is ____________ (M20 and Fe415) 2

a) 1840 kN b) 180 kN c) 1829 kN d) None

P.T.O.
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7) The percentage of minimum reinforcement in slabs is __________ of the
gross sectional area, if HYSD bars are used. 1
a) 0.10% b) 0.20% c) 0.15% d) 0.18%

8) The limiting moment of resistance of a singly reinforced beam of size
200 ×  500 (effective) reinforced with Fe415 is (M15 grade concrete) 2

a) 103.5 kN-m b) 69 kN-m c) 90 kN-m d) 235.4 kN-m

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 2
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

10) Design of R.C.C. simply supported beams carrying U.D.L. is based on the
resultant B.M. at 1
a) Supports b) Mid span c) Every section d) Quarter span

11) An R.C.C beam is of size 300×1000 mm. It is subjected to V = 150 kN.
M = 150 kNm and T = 30kN-m. at limiting conditions. Equivalent bending
moment and Equivalent shear force at ultimate loads are respectively 2
a) 151 kN-m, 310 kN b) 226.5 kN-m, 206 kN
c) 100.5 kN-m, 310 kN d) 226.5 kN-m, 310 kN

12) Design of a two way slab simply supported on edges and having no provision
to prevent the corners from lifting, is made by 1
a) Rankine formula b) Rankine Grashoff formula
c) Marcus formula d) Rankine-Marcus formula

13) The neutral axis of a T-beam exists 1
a) within the flange b) at the bottom edge of the slab
c) below the slab d) all the above

14) 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 2
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

______________
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Seat
No.

B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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 and non programmable calculator is

allowed.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A roof of clear dimensions 3m×5m supported on walls of 300mm thickness,

with corners are held down. Design the slab, if the beam is carrying a live load of

3 kN/m2 and floor finish 1 kN/m2. Use M20 concrete and Fe415 steel. 13

III. A rectangular beam 200mm wide and 350mm deep up to the centre of

reinforcement has to resist a factored moment of 40 kN-m. Design the section.

Use M25 and Fe415 steel. 13

IV. An R.C.C. beam having 300 mm×600 mm section, the beam is reinforced with

4-20 mm Φ . Bars in tension and 2-20 mm Φ . Bars are placed at a 50 mm from

top in the compression zone. Find the factored moment of resistance of the

beam. Use M25 concrete and Fe500 steel. 13

V. A floor of 150 mm thick slab forming part of T-beam which are of 8 m span. The

end bearing are 450 mm thick. Spacing of T beam is 3.5 m. the live load on the

floor is 4 kN/m2. Design an intermediate beam for flexure. Use M20 concrete

and Fe500 steel. 14
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SECTION – II

VI. Design a rectangular beam of spans 7 m to carry a dead load of 12 kN/m and live
load of 16 kN/m. The beam is continuous over more than 3 spans and is supported
by columns. Use M20 concrete and Fe415 steel. 14

VII. Determine the reinforcement required for a beam size 300 mm×600 mm subjected
to a factored bending moment 120 kN-m, a factored shear force 100 kN and a
factored torsion moment of 60 kN-m. Use M25 concrete and Fe415 steel. 13

VIII. A reinforced concrete column of 3 m long and restrained in position and direction
at both ends to carry an axial load of 1400 kN. Design the column using M20
concrete and Fe500 steel. 13

IX. Design a circular column with helical reinforcement to carry an axial load of
1800 kN. The column is having spiral ties. The column is 3.2 m long and in
effectively held in at both ends, but not restrained against rotation. Use M25
concrete and Fe500 steel. 13

_____________________
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Seat
No.

 B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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.

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 456 and non programmable calculator is allowed.
4) Assume suitable data if required and state it clearly.
5) MCQ Eq. No. 1, 3, 4, 6, 9 and 11 are containing 2 marks

each.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer :

1) Factored load carrying capacity of a column of 300 mm ×  600 mm size with
minimum percentage of steel is ____________ (M20 and Fe415) 2

a) 1840 kN b) 180 kN c) 1829 kN d) None

2) The percentage of minimum reinforcement in slabs is __________ of the
gross sectional area, if HYSD bars are used. 1
a) 0.10% b) 0.20% c) 0.15% d) 0.18%

3) The limiting moment of resistance of a singly reinforced beam of size
200 ×  500 (effective) reinforced with Fe415 is (M15 grade concrete) 2

a) 103.5 kN-m b) 69 kN-m c) 90 kN-m d) 235.4 kN-m

4) 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 2
a) 400 mm b) 500 mm c) 657 mm d) 456 mm

5) Design of R.C.C. simply supported beams carrying U.D.L. is based on the
resultant B.M. at 1
a) Supports b) Mid span c) Every section d) Quarter span

P.T.O.
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6) An R.C.C. beam is of size 300×1000 mm. It is subjected to V = 150 kN.
M = 150 kNm and T = 30kN-m. at limiting conditions. Equivalent bending
moment and Equivalent shear force at ultimate loads are respectively 2
a) 151 kN-m, 310 kN b) 226.5 kN-m, 206 kN
c) 100.5 kN-m, 310 kN d) 226.5 kN-m, 310 kN

7) Design of a two way slab simply supported on edges and having no provision
to prevent the corners from lifting, is made by 1
a) Rankine formula b) Rankine Grashoff formula
c) Marcus formula d) Rankine-Marcus formula

8) The neutral axis of a T-beam exists 1
a) within the flange b) at the bottom edge of the slab
c) below the slab d) all the above

9) 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 2
a) 360 kN b) 1000 kN c) 100 kN d) 794 kN

10) The diameter of longitudinal bars of a column should never be less than 1
a) 6 mm b) 8 mm c) 10 mm d) 12 mm

11) The limited steel for a singly reinforced beam with M15 and Fe415 in mm2 is
________ (b = 200 mm; d = 300 mm) 2
a) 234 b) 456 c) 432 d) 567

12) The maximum area of tension reinforcement in beams shall not exceed 1
a) 0.15% b) 1.5% c) 4% d) 1%

13) The amount of reinforcement for main bars in a slab, is based upon 1
a) minimum bending moment b) maximum shear force
c) maximum bending moment d) minimum shear force

14) A continuous beam shall be deemed to be a shallow beam if the ratio of
effective span to overall depth, is 1
a) 2.5 b) 2.0 c) less than 2 d) greater than 2.5

______________
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Seat
No.

B.E. (Civil) (Part – I) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – I

Day and Date : Thursday, 4-5-2017 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 and non programmable calculator is

allowed.
3) Assume suitable data if required and state it clearly.
4) Draw neat sketches wherever necessary.

SECTION – I

II. A roof of clear dimensions 3m×5m supported on walls of 300mm thickness,

with corners are held down. Design the slab, if the beam is carrying a live load of

3 kN/m2 and floor finish 1 kN/m2. Use M20 concrete and Fe415 steel. 13

III. A rectangular beam 200mm wide and 350mm deep up to the centre of

reinforcement has to resist a factored moment of 40 kN-m. Design the section.

Use M25 and Fe415 steel. 13

IV. An R.C.C. beam having 300 mm×600 mm section, the beam is reinforced with

4-20 mm Φ . Bars in tension and 2-20 mm Φ . Bars are placed at a 50 mm from

top in the compression zone. Find the factored moment of resistance of the

beam. Use M25 concrete and Fe500 steel. 13

V. A floor of 150 mm thick slab forming part of T-beam which are of 8 m span. The

end bearing are 450 mm thick. Spacing of T beam is 3.5 m. the live load on the

floor is 4 kN/m2. Design an intermediate beam for flexure. Use M20 concrete

and Fe500 steel. 14
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SECTION – II

VI. Design a rectangular beam of spans 7 m to carry a dead load of 12 kN/m and live
load of 16 kN/m. The beam is continuous over more than 3 spans and is supported
by columns. Use M20 concrete and Fe415 steel. 14

VII. Determine the reinforcement required for a beam size 300 mm×600 mm subjected
to a factored bending moment 120 kN-m, a factored shear force 100 kN and a
factored torsion moment of 60 kN-m. Use M25 concrete and Fe415 steel. 13

VIII. A reinforced concrete column of 3 m long and restrained in position and direction
at both ends to carry an axial load of 1400 kN. Design the column using M20
concrete and Fe500 steel. 13

IX. Design a circular column with helical reinforcement to carry an axial load of
1800 kN. The column is having spiral ties. The column is 3.2 m long and in
effectively held in at both ends, but not restrained against rotation. Use M25
concrete and Fe500 steel. 13

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

           Note : 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) Write the correct option for each question.
4) While solving MCQ IS 456-2000 and IS 1343 are not allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : (20×1=20)

1) In prestressed concrete section the ______ section is effective.
a) Above N.A. b) Below N.A.
c) Partially above and below d) Entire section

2) The safe stress in steel at service is ________ fck.
a) 0.4 b) 0.5 c) 0.6 d) 0.7

3) High strength of concrete is necessary for pre stressed concrete work because
____________
a) Large pre stressing force is applied
b) Bursting stress is more
c) High bond stress is required
d) All of above

4) The prestressed concrete beam is suitable for ___________
a) Large spans b) Short spans
c) Both large spans and short spans d) None of these

5) For footing the minimum cover for the reinforcement shall be ___________
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

6) If R and T are rise and tread of a stair spanning horizontally, the steps are
supported by a wall on one side and by a stringer beam on the other side, the
steps designed as beams of width
a) R + T b) √R2 + T2 c) T – R d) R – T

P.T.O.

P
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7) In design of P.S.C. beam section, the no. of fundamental stress conditions to
be considered are
a) Two b) Four c) Three d) One

8) The stability of retaining wall is checked for which of the following condition
a) Overturning about toe b) Overturning about heal
c) Both of above d) None of these

9) In design of rectangular P.S.C. beam the eccentricity of tendons is given by
a) 2Md + MI/2p b) Md + 2MI/2p c) 2Md + 2MI/p d) None of above

10) If C is creep coefficient, f is original prestress in concrete, m is modular
ratio, E is Young’s modulus of steel and e is shrinkage strain, the combined
effect of creep and shrinkage is
a) (1 – C)mf – eE b) (C – 1)mf + eE c) (C – 1)mf – eE d) (1 – C)mf + eE

11) 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

12) If W is weight of a retaining wall and P is the horizontal earth pressure, the
factor of safety against sliding, is
a) 1 b) 1.5 c) 1.25 d) 2

13) The number of treads in a flight is equal to
a) Risers in the flight b) Risers plus one
c) Risers minus one d) None of these

14) Yield Line Theory result in ___________
a) Elastic solution b) Lower bound solution
c) Upper bound solution d) Unique solution

15) For stairs spanning horizontally, the minimum waist provided is
a) 4 cm b) 6 cm c) 8 cm d) 12 cm

16) Cantilever retaining walls can safely be used for a height not more than
______
a) 3 m b) 5 m c) 4 m d) 6 m

17) The permissible tensile stress in concrete is _________ √fck.
a) 0.125 b) 0.129 c) 0.126 d) 0.127

18) The design of a retaining wall assumes that the retained earth
a) is dry b) is free from moisture
c) is not cohesive d) none

19) The minimum head room over a stair must be
a) 200 cm b) 210 cm c) 205 cm d) 230 cm

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) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 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 is allowed.
3) Draw neat sketch’s where required and assume suitable

data if required and state it clearly.

SECTION – I

II. Design an open well type stair for a college building using the following data :
Floor to floor height is = 3.5 m,
No. of flights per floor = 3
Size of steps = 150 mm riser and 300 mm tread
Landing are supported all around by walls and by beams of width 300 mm at floor
levels, thickness of wall is 300 mm. Use M20 concrete and Fe415 steel. 13

III. Design the stem slab of a cantilever retaining wall, if the overall height of wall is
5 m. SBC of soil is 180 kN/m2, angle of repose of the soil is 30° and unit weight
of soil 18 kN/m2, super imposed load due to traffic is 11,000 N/m2, width of the
slab base is 3.2 m, toe projection is 0.8 m. Use M25 concrete and Fe500 steel. 14

IV. Design a circular water tank resting on firm ground is fixed at base and free at
top with following details :

Dia. of tank 3.5 m, depth of water 2.8 m, the wall and bae are not monolithic with
each other, specific weight of water 9810 N/m3. Use M25 concrete and Fe500
steel. Assume free board of 300 mm and solve by IS code method. 13

 V. Design a rectangular footing for column axially loaded of size 230 mm × 525 mm
carrying 1050 kN load. The SBC of soil is 200 kN/m2. Use M20 concrete and
Fe415 steel. Sketch the details of reinforcement. 13

SECTION – II

VI. A post tensioned concrete beam 250 mm × 400 mm has a span of 12 m. The
beam is prestressed by steel wires of area 350 mm2 provided at a uniform
eccentricity of 60 mm with an initial prestress of 1200 N/mm2. Determine the
percentage loss of stress in the wires. Take Es = 210 kN/mm2, Ec = 35 kN/mm2,
Ultimate creep strain = 22 × 10–6 mm/mm per N/mm2, Shrinkage of
concrete = 215 × 10–6, Relaxation of steel stress = 5% of the initial stress.
Anchorage slip = 1.25 mm, Friction coefficient for wave effect = K = 0.00015 m. 13



Set P

SLR-VB – 59 -4- �������	�

VII. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and
is subjected to a uniformly distributed load of 17.50 kN/m including the self wt. of
the beam. The prestressing tendons are located at the lower third pt. of the
section and provide an effective stresses in concrete for the mid span section.
Solve by following  methods : stress concept method, strain concept method,
load balancing concept. Take prestressing force 1000 kN.  13

VIII. Design PSC I section beam for the following span = 15 m, superimposed load of
34 kN/m, cube strength of concrete at 28 days is 35 kN/m2, safe stress in
concrete at transfer = 0.5 fck, allowable tensile stress in concrete is 0.279(fck)1/2,
safe stress in steel is 1000 MPa, total loss of stress 20%, ultimate stress in steel
1500 MPa.  14

IX. A Fig. 1 shows a prestresses concrete beam 400 mm wide and 800 mm deep.
Determine the horizontal, vertical and shear stress at a distance of 400 mm from
the end on horizontal section. Constants are given below :

i) through the centre and

ii) at the level of the edge of the anchor plate.

Note that the anchor plate is 300 mm wide and 200 mm deep. The prestressing
force is 1000 kN. Find also the principal tensile stresses at the above sections. 13

                
25.15

KK qz

−

              Fig. 1

_____________________

constants
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B.E. (Civil) (Part – II) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

           Note : 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) Write the correct option for each question.
4) While solving MCQ IS 456-2000 and IS 1343 are not allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : (20×1=20)

1) Cantilever retaining walls can safely be used for a height not more than
______
a) 3 m b) 5 m c) 4 m d) 6 m

2) The permissible tensile stress in concrete is _________ √fck.
a) 0.125 b) 0.129 c) 0.126 d) 0.127

3) The design of a retaining wall assumes that the retained earth
a) is dry b) is free from moisture
c) is not cohesive d) none

4) The minimum head room over a stair must be
a) 200 cm b) 210 cm c) 205 cm d) 230 cm

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) In prestressed concrete section the ______ section is effective.
a) Above N.A. b) Below N.A.
c) Partially above and below d) Entire section

7) The safe stress in steel at service is ________ fck.
a) 0.4 b) 0.5 c) 0.6 d) 0.7

P.T.O.

Q
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8) High strength of concrete is necessary for pre stressed concrete work because
____________
a) Large pre stressing force is applied
b) Bursting stress is more
c) High bond stress is required
d) All of above

9) The prestressed concrete beam is suitable for ___________
a) Large spans b) Short spans
c) Both large spans and short spans d) None of these

10) For footing the minimum cover for the reinforcement shall be ___________
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

11) If R and T are rise and tread of a stair spanning horizontally, the steps are
supported by a wall on one side and by a stringer beam on the other side, the
steps designed as beams of width
a) R + T b) √R2 + T2 c) T – R d) R – T

12) In design of P.S.C. beam section, the no. of fundamental stress conditions to
be considered are
a) Two b) Four c) Three d) One

13) The stability of retaining wall is checked for which of the following condition
a) Overturning about toe b) Overturning about heal
c) Both of above d) None of these

14) In design of rectangular P.S.C. beam the eccentricity of tendons is given by
a) 2Md + MI/2p b) Md + 2MI/2p c) 2Md + 2MI/p d) None of above

15) If C is creep coefficient, f is original prestress in concrete, m is modular
ratio, E is Young’s modulus of steel and e is shrinkage strain, the combined
effect of creep and shrinkage is
a) (1 – C)mf – eE b) (C – 1)mf + eE c) (C – 1)mf – eE d) (1 – C)mf + eE

16) 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

17) If W is weight of a retaining wall and P is the horizontal earth pressure, the
factor of safety against sliding, is
a) 1 b) 1.5 c) 1.25 d) 2

18) The number of treads in a flight is equal to
a) Risers in the flight b) Risers plus one
c) Risers minus one d) None of these

19) Yield Line Theory result in ___________
a) Elastic solution b) Lower bound solution
c) Upper bound solution d) Unique solution

20) For stairs spanning horizontally, the minimum waist provided is
a) 4 cm b) 6 cm c) 8 cm d) 12 cm

______________
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B.E. (Civil) (Part – II) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 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 is allowed.
3) Draw neat sketch’s where required and assume suitable

data if required and state it clearly.

SECTION – I

II. Design an open well type stair for a college building using the following data :
Floor to floor height is = 3.5 m,
No. of flights per floor = 3
Size of steps = 150 mm riser and 300 mm tread
Landing are supported all around by walls and by beams of width 300 mm at floor
levels, thickness of wall is 300 mm. Use M20 concrete and Fe415 steel. 13

III. Design the stem slab of a cantilever retaining wall, if the overall height of wall is
5 m. SBC of soil is 180 kN/m2, angle of repose of the soil is 30° and unit weight
of soil 18 kN/m2, super imposed load due to traffic is 11,000 N/m2, width of the
slab base is 3.2 m, toe projection is 0.8 m. Use M25 concrete and Fe500 steel. 14

IV. Design a circular water tank resting on firm ground is fixed at base and free at
top with following details :

Dia. of tank 3.5 m, depth of water 2.8 m, the wall and bae are not monolithic with
each other, specific weight of water 9810 N/m3. Use M25 concrete and Fe500
steel. Assume free board of 300 mm and solve by IS code method. 13

 V. Design a rectangular footing for column axially loaded of size 230 mm × 525 mm
carrying 1050 kN load. The SBC of soil is 200 kN/m2. Use M20 concrete and
Fe415 steel. Sketch the details of reinforcement. 13

SECTION – II

VI. A post tensioned concrete beam 250 mm × 400 mm has a span of 12 m. The
beam is prestressed by steel wires of area 350 mm2 provided at a uniform
eccentricity of 60 mm with an initial prestress of 1200 N/mm2. Determine the
percentage loss of stress in the wires. Take Es = 210 kN/mm2, Ec = 35 kN/mm2,
Ultimate creep strain = 22 × 10–6 mm/mm per N/mm2, Shrinkage of
concrete = 215 × 10–6, Relaxation of steel stress = 5% of the initial stress.
Anchorage slip = 1.25 mm, Friction coefficient for wave effect = K = 0.00015 m. 13
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VII. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and
is subjected to a uniformly distributed load of 17.50 kN/m including the self wt. of
the beam. The prestressing tendons are located at the lower third pt. of the
section and provide an effective stresses in concrete for the mid span section.
Solve by following  methods : stress concept method, strain concept method,
load balancing concept. Take prestressing force 1000 kN.  13

VIII. Design PSC I section beam for the following span = 15 m, superimposed load of
34 kN/m, cube strength of concrete at 28 days is 35 kN/m2, safe stress in
concrete at transfer = 0.5 fck, allowable tensile stress in concrete is 0.279(fck)1/2,
safe stress in steel is 1000 MPa, total loss of stress 20%, ultimate stress in steel
1500 MPa.  14

IX. A Fig. 1 shows a prestresses concrete beam 400 mm wide and 800 mm deep.
Determine the horizontal, vertical and shear stress at a distance of 400 mm from
the end on horizontal section. Constants are given below :

i) through the centre and

ii) at the level of the edge of the anchor plate.

Note that the anchor plate is 300 mm wide and 200 mm deep. The prestressing
force is 1000 kN. Find also the principal tensile stresses at the above sections. 13

                
25.15

KK qz
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              Fig. 1

_____________________

constants
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B.E. (Civil) (Part – II) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

           Note : 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) Write the correct option for each question.
4) While solving MCQ IS 456-2000 and IS 1343 are not allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : (20×1=20)
1) 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

2) If W is weight of a retaining wall and P is the horizontal earth pressure, the
factor of safety against sliding, is
a) 1 b) 1.5 c) 1.25 d) 2

3) The number of treads in a flight is equal to
a) Risers in the flight b) Risers plus one
c) Risers minus one d) None of these

4) Yield Line Theory result in ___________
a) Elastic solution b) Lower bound solution
c) Upper bound solution d) Unique solution

5) For stairs spanning horizontally, the minimum waist provided is
a) 4 cm b) 6 cm c) 8 cm d) 12 cm

6) Cantilever retaining walls can safely be used for a height not more than
______
a) 3 m b) 5 m c) 4 m d) 6 m

7) The permissible tensile stress in concrete is _________ √fck.
a) 0.125 b) 0.129 c) 0.126 d) 0.127

8) The design of a retaining wall assumes that the retained earth
a) is dry b) is free from moisture
c) is not cohesive d) none

P.T.O.

R
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9) The minimum head room over a stair must be
a) 200 cm b) 210 cm c) 205 cm d) 230 cm

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) In prestressed concrete section the ______ section is effective.
a) Above N.A. b) Below N.A.
c) Partially above and below d) Entire section

12) The safe stress in steel at service is ________ fck.
a) 0.4 b) 0.5 c) 0.6 d) 0.7

13) High strength of concrete is necessary for pre stressed concrete work because
____________
a) Large pre stressing force is applied
b) Bursting stress is more
c) High bond stress is required
d) All of above

14) The prestressed concrete beam is suitable for ___________
a) Large spans b) Short spans
c) Both large spans and short spans d) None of these

15) For footing the minimum cover for the reinforcement shall be ___________
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

16) If R and T are rise and tread of a stair spanning horizontally, the steps are
supported by a wall on one side and by a stringer beam on the other side, the
steps designed as beams of width
a) R + T b) √R2 + T2 c) T – R d) R – T

17) In design of P.S.C. beam section, the no. of fundamental stress conditions to
be considered are
a) Two b) Four c) Three d) One

18) The stability of retaining wall is checked for which of the following condition
a) Overturning about toe b) Overturning about heal
c) Both of above d) None of these

19) In design of rectangular P.S.C. beam the eccentricity of tendons is given by
a) 2Md + MI/2p b) Md + 2MI/2p c) 2Md + 2MI/p d) None of above

20) If C is creep coefficient, f is original prestress in concrete, m is modular
ratio, E is Young’s modulus of steel and e is shrinkage strain, the combined
effect of creep and shrinkage is
a) (1 – C)mf – eE b) (C – 1)mf + eE c) (C – 1)mf – eE d) (1 – C)mf + eE

______________
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B.E. (Civil) (Part – II) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 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 is allowed.
3) Draw neat sketch’s where required and assume suitable

data if required and state it clearly.

SECTION – I

II. Design an open well type stair for a college building using the following data :
Floor to floor height is = 3.5 m,
No. of flights per floor = 3
Size of steps = 150 mm riser and 300 mm tread
Landing are supported all around by walls and by beams of width 300 mm at floor
levels, thickness of wall is 300 mm. Use M20 concrete and Fe415 steel. 13

III. Design the stem slab of a cantilever retaining wall, if the overall height of wall is
5 m. SBC of soil is 180 kN/m2, angle of repose of the soil is 30° and unit weight
of soil 18 kN/m2, super imposed load due to traffic is 11,000 N/m2, width of the
slab base is 3.2 m, toe projection is 0.8 m. Use M25 concrete and Fe500 steel. 14

IV. Design a circular water tank resting on firm ground is fixed at base and free at
top with following details :

Dia. of tank 3.5 m, depth of water 2.8 m, the wall and bae are not monolithic with
each other, specific weight of water 9810 N/m3. Use M25 concrete and Fe500
steel. Assume free board of 300 mm and solve by IS code method. 13

 V. Design a rectangular footing for column axially loaded of size 230 mm × 525 mm
carrying 1050 kN load. The SBC of soil is 200 kN/m2. Use M20 concrete and
Fe415 steel. Sketch the details of reinforcement. 13

SECTION – II

VI. A post tensioned concrete beam 250 mm × 400 mm has a span of 12 m. The
beam is prestressed by steel wires of area 350 mm2 provided at a uniform
eccentricity of 60 mm with an initial prestress of 1200 N/mm2. Determine the
percentage loss of stress in the wires. Take Es = 210 kN/mm2, Ec = 35 kN/mm2,
Ultimate creep strain = 22 × 10–6 mm/mm per N/mm2, Shrinkage of
concrete = 215 × 10–6, Relaxation of steel stress = 5% of the initial stress.
Anchorage slip = 1.25 mm, Friction coefficient for wave effect = K = 0.00015 m. 13
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VII. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and
is subjected to a uniformly distributed load of 17.50 kN/m including the self wt. of
the beam. The prestressing tendons are located at the lower third pt. of the
section and provide an effective stresses in concrete for the mid span section.
Solve by following  methods : stress concept method, strain concept method,
load balancing concept. Take prestressing force 1000 kN.  13

VIII. Design PSC I section beam for the following span = 15 m, superimposed load of
34 kN/m, cube strength of concrete at 28 days is 35 kN/m2, safe stress in
concrete at transfer = 0.5 fck, allowable tensile stress in concrete is 0.279(fck)1/2,
safe stress in steel is 1000 MPa, total loss of stress 20%, ultimate stress in steel
1500 MPa.  14

IX. A Fig. 1 shows a prestresses concrete beam 400 mm wide and 800 mm deep.
Determine the horizontal, vertical and shear stress at a distance of 400 mm from
the end on horizontal section. Constants are given below :

i) through the centre and

ii) at the level of the edge of the anchor plate.

Note that the anchor plate is 300 mm wide and 200 mm deep. The prestressing
force is 1000 kN. Find also the principal tensile stresses at the above sections. 13

                
25.15

KK qz

−

              Fig. 1

_____________________

constants
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B.E. (Civil) (Part – II) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

           Note : 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) Write the correct option for each question.
4) While solving MCQ IS 456-2000 and IS 1343 are not allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

I. Choose the correct answer : (20×1=20)
1) If R and T are rise and tread of a stair spanning horizontally, the steps are

supported by a wall on one side and by a stringer beam on the other side, the
steps designed as beams of width
a) R + T b) √R2 + T2 c) T – R d) R – T

2) In design of P.S.C. beam section, the no. of fundamental stress conditions to
be considered are
a) Two b) Four c) Three d) One

3) The stability of retaining wall is checked for which of the following condition
a) Overturning about toe b) Overturning about heal
c) Both of above d) None of these

4) In design of rectangular P.S.C. beam the eccentricity of tendons is given by
a) 2Md + MI/2p b) Md + 2MI/2p c) 2Md + 2MI/p d) None of above

5) If C is creep coefficient, f is original prestress in concrete, m is modular
ratio, E is Young’s modulus of steel and e is shrinkage strain, the combined
effect of creep and shrinkage is
a) (1 – C)mf – eE b) (C – 1)mf + eE c) (C – 1)mf – eE d) (1 – C)mf + eE

6) 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

7) If W is weight of a retaining wall and P is the horizontal earth pressure, the
factor of safety against sliding, is
a) 1 b) 1.5 c) 1.25 d) 2

P.T.O.
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8) The number of treads in a flight is equal to
a) Risers in the flight b) Risers plus one
c) Risers minus one d) None of these

9) Yield Line Theory result in ___________
a) Elastic solution b) Lower bound solution
c) Upper bound solution d) Unique solution

10) For stairs spanning horizontally, the minimum waist provided is
a) 4 cm b) 6 cm c) 8 cm d) 12 cm

11) Cantilever retaining walls can safely be used for a height not more than
______
a) 3 m b) 5 m c) 4 m d) 6 m

12) The permissible tensile stress in concrete is _________ √fck.
a) 0.125 b) 0.129 c) 0.126 d) 0.127

13) The design of a retaining wall assumes that the retained earth
a) is dry b) is free from moisture
c) is not cohesive d) none

14) The minimum head room over a stair must be
a) 200 cm b) 210 cm c) 205 cm d) 230 cm

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) In prestressed concrete section the ______ section is effective.
a) Above N.A. b) Below N.A.
c) Partially above and below d) Entire section

17) The safe stress in steel at service is ________ fck.
a) 0.4 b) 0.5 c) 0.6 d) 0.7

18) High strength of concrete is necessary for pre stressed concrete work because
____________
a) Large pre stressing force is applied
b) Bursting stress is more
c) High bond stress is required
d) All of above

19) The prestressed concrete beam is suitable for ___________
a) Large spans b) Short spans
c) Both large spans and short spans d) None of these

20) For footing the minimum cover for the reinforcement shall be ___________
a) 30 mm b) 50 mm c) 25 mm d) 40 mm

______________
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B.E. (Civil) (Part – II) Examination, 2017
DESIGN OF CONCRETE STRUCTURES – II

Day and Date : Tuesday, 16-5-2017 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 is allowed.
3) Draw neat sketch’s where required and assume suitable

data if required and state it clearly.

SECTION – I

II. Design an open well type stair for a college building using the following data :
Floor to floor height is = 3.5 m,
No. of flights per floor = 3
Size of steps = 150 mm riser and 300 mm tread
Landing are supported all around by walls and by beams of width 300 mm at floor
levels, thickness of wall is 300 mm. Use M20 concrete and Fe415 steel. 13

III. Design the stem slab of a cantilever retaining wall, if the overall height of wall is
5 m. SBC of soil is 180 kN/m2, angle of repose of the soil is 30° and unit weight
of soil 18 kN/m2, super imposed load due to traffic is 11,000 N/m2, width of the
slab base is 3.2 m, toe projection is 0.8 m. Use M25 concrete and Fe500 steel. 14

IV. Design a circular water tank resting on firm ground is fixed at base and free at
top with following details :

Dia. of tank 3.5 m, depth of water 2.8 m, the wall and bae are not monolithic with
each other, specific weight of water 9810 N/m3. Use M25 concrete and Fe500
steel. Assume free board of 300 mm and solve by IS code method. 13

 V. Design a rectangular footing for column axially loaded of size 230 mm × 525 mm
carrying 1050 kN load. The SBC of soil is 200 kN/m2. Use M20 concrete and
Fe415 steel. Sketch the details of reinforcement. 13

SECTION – II

VI. A post tensioned concrete beam 250 mm × 400 mm has a span of 12 m. The
beam is prestressed by steel wires of area 350 mm2 provided at a uniform
eccentricity of 60 mm with an initial prestress of 1200 N/mm2. Determine the
percentage loss of stress in the wires. Take Es = 210 kN/mm2, Ec = 35 kN/mm2,
Ultimate creep strain = 22 × 10–6 mm/mm per N/mm2, Shrinkage of
concrete = 215 × 10–6, Relaxation of steel stress = 5% of the initial stress.
Anchorage slip = 1.25 mm, Friction coefficient for wave effect = K = 0.00015 m. 13
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VII. A prestressed concrete beam 500 mm × 750 mm in section has a span 8 m and
is subjected to a uniformly distributed load of 17.50 kN/m including the self wt. of
the beam. The prestressing tendons are located at the lower third pt. of the
section and provide an effective stresses in concrete for the mid span section.
Solve by following  methods : stress concept method, strain concept method,
load balancing concept. Take prestressing force 1000 kN.  13

VIII. Design PSC I section beam for the following span = 15 m, superimposed load of
34 kN/m, cube strength of concrete at 28 days is 35 kN/m2, safe stress in
concrete at transfer = 0.5 fck, allowable tensile stress in concrete is 0.279(fck)1/2,
safe stress in steel is 1000 MPa, total loss of stress 20%, ultimate stress in steel
1500 MPa.  14

IX. A Fig. 1 shows a prestresses concrete beam 400 mm wide and 800 mm deep.
Determine the horizontal, vertical and shear stress at a distance of 400 mm from
the end on horizontal section. Constants are given below :

i) through the centre and

ii) at the level of the edge of the anchor plate.

Note that the anchor plate is 300 mm wide and 200 mm deep. The prestressing
force is 1000 kN. Find also the principal tensile stresses at the above sections. 13

                
25.15

KK qz

−

              Fig. 1

_____________________

constants
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B.E. (Civil) (Part – II) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.
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 : 20

1. A) Match ‘A’ group items with ‘B’ group items : 10

‘A’ Group

1) Zoning _______________

2) Lewis Mumford _______________

3) Nonprofit making use of land _______________

4) Ebenezer Howard _______________

5) Aim of town planning _______________

6) Development and Redevelopment _______________

7) Slum housing _______________

8) Horizontal growth _______________

9) MRTP Act, 1966 _______________

10) Tool of planning _______________

P.T.O.



Set P

SLR-VB – 60 -2- �������	�

‘B’ Group

Regional planning ; town planning law ; town growth according to direction ;
haphazard and poor living condition ; town planning ; beauty-convenience-
environment and health ; concept of garden city ; Roads and Amenities ; six
stages in town growth ; land use classification.

B) Fill in the gaps with correct words : 10

1) Transit mixers are used for _______________ concrete work on site.

2) Modern construction industry is a _______________ intensive industry.

3) __________ are used to press soil particles together for earth compaction.

4) _______________ means removal of material in thin layers.

5) The functioning of Pneumatic tired rollers is based on __________ action.

6) __________ are hauling equipment for horizontal movement of materials.

7) For Handling of Precast structural member’s _________ machine is used.

8) _______________ are used for transportation of materials like cement,
steel, tiles etc. to the site.

9) For Road construction, the purpose of drum dryer is to heat and dry
the aggregates of the _______________ mix.

10) A Latis boom crane predominantly handles _______________ loads.

______________
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No.

B.E. (Civil) (Part – II) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.

SECTION – I
(Construction Practices)

2. Attempt any five questions : (5×8=40)
a) Explain the most significant cash flows affecting ownership cost of

equipment’s.
b) Explain the various types of construction equipment’s.
c) Discuss the factors affecting output of construction equipment’s.
d) Discuss on equipment-intensive operations in construction industry.
e) Explain Hoe and its major components.
f) Explain safety measures in construction and prevention of accidents.
g) Write a short note on importance of Precast Construction Technology.

SECTION – II
(Town Planning)

3. Attempt any five questions : (5×8=40)
a) What is meant by the term town planning ? And state the objects of town planning.
b) Describe the guiding principles of Rural Development.
c) Discuss the necessity and types of Town Surveying.
d) Explain the role of town planning in view of smart city development of Solapur City.
e) Explain “Garden City” suggested by Sir Ebenezer Howard.
f) Explain in detail MRTP Act and its provisions.
g) Discuss various types of zoning and its importance.

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.
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 : 20

1. A) Match ‘A’ group items with ‘B’ group items : 10

‘A’ Group

1) MRTP Act, 1966 _______________

2) Tool of planning _______________

3) Slum housing _______________

4) Horizontal growth _______________

5) Zoning _______________

6) Lewis Mumford _______________

7) Nonprofit making use of land _______________

8) Ebenezer Howard _______________

9) Aim of town planning _______________

10) Development and Redevelopment _______________

P.T.O.
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‘B’ Group

Regional planning ; town planning law ; town growth according to direction ;
haphazard and poor living condition ; town planning ; beauty-convenience-
environment and health ; concept of garden city ; Roads and Amenities ; six
stages in town growth ; land use classification.

B) 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) For Handling of Precast structural member’s _________ machine is used.

4) _______________ are used for transportation of materials like cement,
steel, tiles etc. to the site.

5) Transit mixers are used for _______________ concrete work on site.

6) Modern construction industry is a _______________ intensive industry.

7) __________ are used to press soil particles together for earth compaction.

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) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.

SECTION – I
(Construction Practices)

2. Attempt any five questions : (5×8=40)
a) Explain the most significant cash flows affecting ownership cost of

equipment’s.
b) Explain the various types of construction equipment’s.
c) Discuss the factors affecting output of construction equipment’s.
d) Discuss on equipment-intensive operations in construction industry.
e) Explain Hoe and its major components.
f) Explain safety measures in construction and prevention of accidents.
g) Write a short note on importance of Precast Construction Technology.

SECTION – II
(Town Planning)

3. Attempt any five questions : (5×8=40)
a) What is meant by the term town planning ? And state the objects of town planning.
b) Describe the guiding principles of Rural Development.
c) Discuss the necessity and types of Town Surveying.
d) Explain the role of town planning in view of smart city development of Solapur City.
e) Explain “Garden City” suggested by Sir Ebenezer Howard.
f) Explain in detail MRTP Act and its provisions.
g) Discuss various types of zoning and its importance.

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.
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 : 20

1. A) Match ‘A’ group items with ‘B’ group items : 10

‘A’ Group

1) Aim of town planning _______________

2) Development and Redevelopment _______________

3) MRTP Act, 1966 _______________

4) Tool of planning _______________

5) Nonprofit making use of land _______________

6) Ebenezer Howard _______________

7) Zoning _______________

8) Lewis Mumford _______________

9) Slum housing _______________

10) Horizontal growth _______________

P.T.O.



Set R

SLR-VB – 60 -2- �������	�

‘B’ Group

Regional planning ; town planning law ; town growth according to direction ;
haphazard and poor living condition ; town planning ; beauty-convenience-
environment and health ; concept of garden city ; Roads and Amenities ; six
stages in town growth ; land use classification.

B) Fill in the gaps with correct words : 10

1) The functioning of Pneumatic tired rollers is based on __________ action.

2) __________ are hauling equipment for horizontal movement of materials.

3) For Road construction, the purpose of drum dryer is to heat and dry
the aggregates of the _______________ mix.

4) A Latis boom crane predominantly handles _______________ loads.

5) __________ are used to press soil particles together for earth compaction.

6) _______________ means removal of material in thin layers.

7) Transit mixers are used for _______________ concrete work on site.

8) Modern construction industry is a _______________ intensive industry.

9) For Handling of Precast structural member’s _________ machine is used.

10) _______________ are used for transportation of materials like cement,
steel, tiles etc. to the site.

______________
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B.E. (Civil) (Part – II) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.

SECTION – I
(Construction Practices)

2. Attempt any five questions : (5×8=40)
a) Explain the most significant cash flows affecting ownership cost of

equipment’s.
b) Explain the various types of construction equipment’s.
c) Discuss the factors affecting output of construction equipment’s.
d) Discuss on equipment-intensive operations in construction industry.
e) Explain Hoe and its major components.
f) Explain safety measures in construction and prevention of accidents.
g) Write a short note on importance of Precast Construction Technology.

SECTION – II
(Town Planning)

3. Attempt any five questions : (5×8=40)
a) What is meant by the term town planning ? And state the objects of town planning.
b) Describe the guiding principles of Rural Development.
c) Discuss the necessity and types of Town Surveying.
d) Explain the role of town planning in view of smart city development of Solapur City.
e) Explain “Garden City” suggested by Sir Ebenezer Howard.
f) Explain in detail MRTP Act and its provisions.
g) Discuss various types of zoning and its importance.

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.
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 : 20

1. A) Match ‘A’ group items with ‘B’ group items : 10

‘A’ Group

1) Nonprofit making use of land _______________

2) Ebenezer Howard _______________

3) Aim of town planning _______________

4) Development and Redevelopment _______________

5) Slum housing _______________

6) Horizontal growth _______________

7) MRTP Act, 1966 _______________

8) Tool of planning _______________

9) Zoning _______________

10) Lewis Mumford _______________

P.T.O.
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‘B’ Group

Regional planning ; town planning law ; town growth according to direction ;
haphazard and poor living condition ; town planning ; beauty-convenience-
environment and health ; concept of garden city ; Roads and Amenities ; six
stages in town growth ; land use classification.

B) Fill in the gaps with correct words : 10

1) __________ are used to press soil particles together for earth compaction.

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 Handling of Precast structural member’s _________ machine is used.

6) _______________ are used for transportation of materials like cement,
steel, tiles etc. to the site.

7) For Road construction, the purpose of drum dryer is to heat and dry
the aggregates of the _______________ mix.

8) A Latis boom crane predominantly handles _______________ loads.

9) Transit mixers are used for _______________ concrete work on site.

10) Modern construction industry is a _______________ intensive industry.

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
CONSTRUCTION PRACTICES AND TOWN PLANNING

Day and Date : Thursday, 18-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Use single answerbook for both the Sections.
2) All questions are compulsory.
3) Figures on right indicate full marks.
4) Assume suitable data wherever required and mention it.

SECTION – I
(Construction Practices)

2. Attempt any five questions : (5×8=40)
a) Explain the most significant cash flows affecting ownership cost of

equipment’s.
b) Explain the various types of construction equipment’s.
c) Discuss the factors affecting output of construction equipment’s.
d) Discuss on equipment-intensive operations in construction industry.
e) Explain Hoe and its major components.
f) Explain safety measures in construction and prevention of accidents.
g) Write a short note on importance of Precast Construction Technology.

SECTION – II
(Town Planning)

3. Attempt any five questions : (5×8=40)
a) What is meant by the term town planning ? And state the objects of town planning.
b) Describe the guiding principles of Rural Development.
c) Discuss the necessity and types of Town Surveying.
d) Explain the role of town planning in view of smart city development of Solapur City.
e) Explain “Garden City” suggested by Sir Ebenezer Howard.
f) Explain in detail MRTP Act and its provisions.
g) Discuss various types of zoning and its importance.

_____________________
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Seat
No. Set P

 B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

                 Notes: 1) Attempt any three questions from each Section.
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 : 20

1. Multiple choice questions : 20

1) An impact roller is least suitable for compacting
a) Unsaturated clay b) Wet sand
c) Dry sand d) Rubber fill

2) Modified compaction test is different from Standard Compaction Test because of the use of a
different
a) Mould size b) Hammer shape
c) Type of compaction d) Compactive effort

3) In hydraulic modification of soil
a) Soil is grouted b) Soil is reinforced
c) Soil is heated d) Pore water is removed

4) Which one of the following is not an objective of ground improvement ?
a) Reduce erodibility b) Reduce compressibility
c) Increase strain d) Increase strength

5) Which soil requires more water content for compaction to achieve maximum dry density ?
a) Clay b) Silt c) Sand d) Gravel

6) Stone column is a column
a) Used to support stones
b) Made from  boulders
c) Used to support slabs
d) Used to improve soil by increasing its permeability

7) Area replacement ratio in case of stone column is
a) Ratio of area of column to area of zone of influence
b) Ratio of square of diameter of column to the square of diameter of zone of influence
c) Ratio of square of radius of column to the square of radius of zone of influence
d) All of these

8) Vitrification of soil is to limit
a) Increase the strength of soil
b) The contamination by radio active elements
c) Settlement of soils
d) None of these P.T.O.



Set P

SLR-VB – 62 -2- �������	�

9) The Geofoams and Geocomposites Act as
a) Catalysts for ground improvement
b) Retarders for ground improvement
c) Accelerators for ground improvement
d) Both a) and c)

10) The factor that affects the electro osmosis process in soils is
a) Cation–Anion distribution within the pore water
b) Water-Cation distribution within the soil
c) Both a) and b)
d) None

11) Activity is defined as the ratio of
a) Percentage of clay sized particles to plasticity index of the soil
b) Percentage of plasticity index to the clay sized particles of the soil
c) Percentage of fine grained to coarse grained soil particles
d) None of these

12) Foundation strengthening consisting of Loess soil by chemical stabilization is by using
a) Aluminum and phosphate ions b)  Calcium chloride
c) Sodium silicate d) Ammonium chloride

13) A micropile is the one
a) Which is having a diameter less than 300 mm
b) Can be at any angle to the vertical
c) Which cause minimal vibration and noise during installation
d) All of these

14) Acrylic resin is a type of
a) Suspension grout b) Cementations grout
c) Chemical grout d) None

15) The dewatering methods is
a) Ditch and Sump method b) Well point method
c) Vacuum dewatering method d) All of the above

16) The best laboratory simulation of the effect of a rubber tired roller on clay is obtained in
a) Standard compaction test b) Modified compaction test
c) Static compaction d) Repeated triaxial test

17) Usual grout materials are
a) Cement b) Bentonite
c) Sodium silicate gels d) All of these

18) The resonance frequency of vibratory compaction is usually around
a) 5-10 Hz b) 10-15 Hz c) 15-20 H d) None of these

19) Frequency of rapid impact compaction is about
a) 40-80- times a minute b) 80-120 times a minute
c) 120-150- times a minute d) None of these

20) Electrokinetic stabilization method is more suitable for
a) Clays b) Silts c) Sands d) Active clays

______________
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Seat
No.

B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

      Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

SECTION – I

2. a) What are the factors to  be considered in the selection of suitable ground
improvement technique ? 7

b) What are the objectives of ground improvement techniques ? 6

3. a) What are the construction type classification of micropiles ? Discuss in brief.   7

b) Explain briefly the methods of insitu densification of cohesive soils. 6

4. a) What is the purpose of dewatering during construction and post construction
stage ? Discuss. 7

b) What are the advantages and limitations of Vacuum dewatering system ? 6

5. Write short notes on : (3.5×4=14)

a) Geotechnical problems of lateritic soils

b) Rapid impact compaction

c) Method of seepage analysis for two dimensional flow

d) Preloading with sand drains in cohesive soils.

SECTION – II

6. a) Discuss various methods of slope stabilization, in brief. 7

b) Discuss the thermal modification methods of soil. 6

7. a) List the physico-chemical modification methods. 6

b) Explain lime stabilization mechanism in brief. 7

8. a) List the factors governing design of reinforced earth walls. 6

b) How the load gets transferred from soil to reinforcement in case of reinforced earth ? 7

9. Write short notes on : (3.5×4=14)
a) Soil dowels
b) Stone columns
c) Soil nailing

d) Cement stabilization.

_____________________
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Seat
No. Set Q

 B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

                Notes: 1) Attempt any three questions from each Section.
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 : 20

1. Multiple choice questions : 20

1) The best laboratory simulation of the effect of a rubber tired roller on clay is obtained in
a) Standard compaction test b) Modified compaction test
c) Static compaction d) Repeated triaxial test

2) Usual grout materials are
a) Cement b) Bentonite
c) Sodium silicate gels d) All of these

3) The resonance frequency of vibratory compaction is usually around
a) 5-10 Hz b) 10-15 Hz c) 15-20 H d) None of these

4) Frequency of rapid impact compaction is about
a) 40-80- times a minute b) 80-120 times a minute
c) 120-150- times a minute d) None of these

5) Electrokinetic stabilization method is more suitable for
a) Clays b) Silts c) Sands d) Active clays

6) An impact roller is least suitable for compacting
a) Unsaturated clay b) Wet sand
c) Dry sand d) Rubber fill

7) Modified compaction test is different from Standard Compaction Test because of the use of a
different
a) Mould size b) Hammer shape
c) Type of compaction d) Compactive effort

8) In hydraulic modification of soil
a) Soil is grouted b) Soil is reinforced
c) Soil is heated d) Pore water is removed

9) Which one of the following is not an objective of ground improvement ?
a) Reduce erodibility b) Reduce compressibility
c) Increase strain d) Increase strength

10) Which soil requires more water content for compaction to achieve maximum dry density ?
a) Clay b) Silt c) Sand d) Gravel

P.T.O.
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11) Stone column is a column
a) Used to support stones
b) Made from  boulders
c) Used to support slabs
d) Used to improve soil by increasing its permeability

12) Area replacement ratio in case of stone column is
a) Ratio of area of column to area of zone of influence
b) Ratio of square of diameter of column to the square of diameter of zone of influence
c) Ratio of square of radius of column to the square of radius of zone of influence
d) All of these

13) Vitrification of soil is to limit
a) Increase the strength of soil
b) The contamination by radio active elements
c) Settlement of soils
d) None of these

14) The Geofoams and Geocomposites Act as
a) Catalysts for ground improvement
b) Retarders for ground improvement
c) Accelerators for ground improvement
d) Both a) and c)

15) The factor that affects the electro osmosis process in soils is
a) Cation–Anion distribution within the pore water
b) Water-Cation distribution within the soil
c) Both a) and b)
d) None

16) Activity is defined as the ratio of
a) Percentage of clay sized particles to plasticity index of the soil
b) Percentage of plasticity index to the clay sized particles of the soil
c) Percentage of fine grained to coarse grained soil particles
d) None of these

17) Foundation strengthening consisting of Loess soil by chemical stabilization is by using
a) Aluminum and phosphate ions b)  Calcium chloride
c) Sodium silicate d) Ammonium chloride

18) A micropile is the one
a) Which is having a diameter less than 300 mm
b) Can be at any angle to the vertical
c) Which cause minimal vibration and noise during installation
d) All of these

19) Acrylic resin is a type of
a) Suspension grout b) Cementations grout
c) Chemical grout d) None

20) The dewatering methods is
a) Ditch and Sump method b) Well point method
c) Vacuum dewatering method d) All of the above

______________
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Seat
No.

B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

      Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

SECTION – I

2. a) What are the factors to  be considered in the selection of suitable ground
improvement technique ? 7

b) What are the objectives of ground improvement techniques ? 6

3. a) What are the construction type classification of micropiles ? Discuss in brief.   7

b) Explain briefly the methods of insitu densification of cohesive soils. 6

4. a) What is the purpose of dewatering during construction and post construction
stage ? Discuss. 7

b) What are the advantages and limitations of Vacuum dewatering system ? 6

5. Write short notes on : (3.5×4=14)

a) Geotechnical problems of lateritic soils

b) Rapid impact compaction

c) Method of seepage analysis for two dimensional flow

d) Preloading with sand drains in cohesive soils.

SECTION – II

6. a) Discuss various methods of slope stabilization, in brief. 7

b) Discuss the thermal modification methods of soil. 6

7. a) List the physico-chemical modification methods. 6

b) Explain lime stabilization mechanism in brief. 7

8. a) List the factors governing design of reinforced earth walls. 6

b) How the load gets transferred from soil to reinforcement in case of reinforced earth ? 7

9. Write short notes on : (3.5×4=14)
a) Soil dowels
b) Stone columns
c) Soil nailing

d) Cement stabilization.

_____________________
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No. Set R

 B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

                 Notes : 1) Attempt any three questions from each Section.
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 : 20

1. Multiple choice questions : 20

1) Activity is defined as the ratio of
a) Percentage of clay sized particles to plasticity index of the soil
b) Percentage of plasticity index to the clay sized particles of the soil
c) Percentage of fine grained to coarse grained soil particles
d) None of these

2) Foundation strengthening consisting of Loess soil by chemical stabilization is by using
a) Aluminum and phosphate ions b)  Calcium chloride
c) Sodium silicate d) Ammonium chloride

3) A micropile is the one
a) Which is having a diameter less than 300 mm
b) Can be at any angle to the vertical
c) Which cause minimal vibration and noise during installation
d) All of these

4) Acrylic resin is a type of
a) Suspension grout b) Cementations grout
c) Chemical grout d) None

5) The dewatering methods is
a) Ditch and Sump method b) Well point method
c) Vacuum dewatering method d) All of the above

6) The best laboratory simulation of the effect of a rubber tired roller on clay is obtained in
a) Standard compaction test b) Modified compaction test
c) Static compaction d) Repeated triaxial test

7) Usual grout materials are
a) Cement b) Bentonite
c) Sodium silicate gels d) All of these

8) The resonance frequency of vibratory compaction is usually around
a) 5-10 Hz b) 10-15 Hz c) 15-20 H d) None of these

P.T.O.
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9) Frequency of rapid impact compaction is about
a) 40-80- times a minute b) 80-120 times a minute
c) 120-150- times a minute d) None of these

10) Electrokinetic stabilization method is more suitable for
a) Clays b) Silts c) Sands d) Active clays

11) An impact roller is least suitable for compacting
a) Unsaturated clay b) Wet sand
c) Dry sand d) Rubber fill

12) Modified compaction test is different from Standard Compaction Test because of the use of a
different
a) Mould size b) Hammer shape
c) Type of compaction d) Compactive effort

13) In hydraulic modification of soil
a) Soil is grouted b) Soil is reinforced
c) Soil is heated d) Pore water is removed

14) Which one of the following is not an objective of ground improvement ?
a) Reduce erodibility b) Reduce compressibility
c) Increase strain d) Increase strength

15) Which soil requires more water content for compaction to achieve maximum dry density ?
a) Clay b) Silt c) Sand d) Gravel

16) Stone column is a column
a) Used to support stones
b) Made from  boulders
c) Used to support slabs
d) Used to improve soil by increasing its permeability

17) Area replacement ratio in case of stone column is
a) Ratio of area of column to area of zone of influence
b) Ratio of square of diameter of column to the square of diameter of zone of influence
c) Ratio of square of radius of column to the square of radius of zone of influence
d) All of these

18) Vitrification of soil is to limit
a) Increase the strength of soil
b) The contamination by radio active elements
c) Settlement of soils
d) None of these

19) The Geofoams and Geocomposites Act as
a) Catalysts for ground improvement
b) Retarders for ground improvement
c) Accelerators for ground improvement
d) Both a) and c)

20) The factor that affects the electro osmosis process in soils is
a) Cation–Anion distribution within the pore water
b) Water-Cation distribution within the soil
c) Both a) and b)
d) None

______________
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Seat
No.

B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

      Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

SECTION – I

2. a) What are the factors to  be considered in the selection of suitable ground
improvement technique ? 7

b) What are the objectives of ground improvement techniques ? 6

3. a) What are the construction type classification of micropiles ? Discuss in brief.   7

b) Explain briefly the methods of insitu densification of cohesive soils. 6

4. a) What is the purpose of dewatering during construction and post construction
stage ? Discuss. 7

b) What are the advantages and limitations of Vacuum dewatering system ? 6

5. Write short notes on : (3.5×4=14)

a) Geotechnical problems of lateritic soils

b) Rapid impact compaction

c) Method of seepage analysis for two dimensional flow

d) Preloading with sand drains in cohesive soils.

SECTION – II

6. a) Discuss various methods of slope stabilization, in brief. 7

b) Discuss the thermal modification methods of soil. 6

7. a) List the physico-chemical modification methods. 6

b) Explain lime stabilization mechanism in brief. 7

8. a) List the factors governing design of reinforced earth walls. 6

b) How the load gets transferred from soil to reinforcement in case of reinforced earth ? 7

9. Write short notes on : (3.5×4=14)
a) Soil dowels
b) Stone columns
c) Soil nailing

d) Cement stabilization.

_____________________
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No. Set S

 B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017 Total Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

                Notes: 1) Attempt any three questions from each Section.
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 : 20

1. Multiple choice questions : 20

1) Stone column is a column
a) Used to support stones
b) Made from  boulders
c) Used to support slabs
d) Used to improve soil by increasing its permeability

2) Area replacement ratio in case of stone column is
a) Ratio of area of column to area of zone of influence
b) Ratio of square of diameter of column to the square of diameter of zone of influence
c) Ratio of square of radius of column to the square of radius of zone of influence
d) All of these

3) Vitrification of soil is to limit
a) Increase the strength of soil
b) The contamination by radio active elements
c) Settlement of soils
d) None of these

4) The Geofoams and Geocomposites Act as
a) Catalysts for ground improvement
b) Retarders for ground improvement
c) Accelerators for ground improvement
d) Both a) and c)

5) The factor that affects the electro osmosis process in soils is
a) Cation–Anion distribution within the pore water
b) Water-Cation distribution within the soil
c) Both a) and b)
d) None

6) Activity is defined as the ratio of
a) Percentage of clay sized particles to plasticity index of the soil
b) Percentage of plasticity index to the clay sized particles of the soil
c) Percentage of fine grained to coarse grained soil particles
d) None of these P.T.O.
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7) Foundation strengthening consisting of Loess soil by chemical stabilization is by using
a) Aluminum and phosphate ions b)  Calcium chloride
c) Sodium silicate d) Ammonium chloride

8) A micropile is the one
a) Which is having a diameter less than 300 mm
b) Can be at any angle to the vertical
c) Which cause minimal vibration and noise during installation
d) All of these

9) Acrylic resin is a type of
a) Suspension grout b) Cementations grout
c) Chemical grout d) None

10) The dewatering methods is
a) Ditch and Sump method b) Well point method
c) Vacuum dewatering method d) All of the above

11) The best laboratory simulation of the effect of a rubber tired roller on clay is obtained in
a) Standard compaction test b) Modified compaction test
c) Static compaction d) Repeated triaxial test

12) Usual grout materials are
a) Cement b) Bentonite
c) Sodium silicate gels d) All of these

13) The resonance frequency of vibratory compaction is usually around
a) 5-10 Hz b) 10-15 Hz c) 15-20 H d) None of these

14) Frequency of rapid impact compaction is about
a) 40-80- times a minute b) 80-120 times a minute
c) 120-150- times a minute d) None of these

15) Electrokinetic stabilization method is more suitable for
a) Clays b) Silts c) Sands d) Active clays

16) An impact roller is least suitable for compacting
a) Unsaturated clay b) Wet sand
c) Dry sand d) Rubber fill

17) Modified compaction test is different from Standard Compaction Test because of the use of a
different
a) Mould size b) Hammer shape
c) Type of compaction d) Compactive effort

18) In hydraulic modification of soil
a) Soil is grouted b) Soil is reinforced
c) Soil is heated d) Pore water is removed

19) Which one of the following is not an objective of ground improvement ?
a) Reduce erodibility b) Reduce compressibility
c) Increase strain d) Increase strength

20) Which soil requires more water content for compaction to achieve maximum dry density ?
a) Clay b) Silt c) Sand d) Gravel

______________
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Seat
No.

B.E. (Civil) (Part – II)  Degree Examination, 2017
GROUND IMPROVEMENT TECHNIQUES (Elective – II)

Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

      Instructions : 1) Attempt any three questions from each Section.

2) Figures to the right indicate full marks.

SECTION – I

2. a) What are the factors to  be considered in the selection of suitable ground
improvement technique ? 7

b) What are the objectives of ground improvement techniques ? 6

3. a) What are the construction type classification of micropiles ? Discuss in brief.   7

b) Explain briefly the methods of insitu densification of cohesive soils. 6

4. a) What is the purpose of dewatering during construction and post construction
stage ? Discuss. 7

b) What are the advantages and limitations of Vacuum dewatering system ? 6

5. Write short notes on : (3.5×4=14)

a) Geotechnical problems of lateritic soils

b) Rapid impact compaction

c) Method of seepage analysis for two dimensional flow

d) Preloading with sand drains in cohesive soils.

SECTION – II

6. a) Discuss various methods of slope stabilization, in brief. 7

b) Discuss the thermal modification methods of soil. 6

7. a) List the physico-chemical modification methods. 6

b) Explain lime stabilization mechanism in brief. 7

8. a) List the factors governing design of reinforced earth walls. 6

b) How the load gets transferred from soil to reinforcement in case of reinforced earth ? 7

9. Write short notes on : (3.5×4=14)
a) Soil dowels
b) Stone columns
c) Soil nailing

d) Cement stabilization.

_____________________
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 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 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.

3) Figure on right indicates full marks.
4) Assume any missing data suitably.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) For highway geometric design purposes the speed used is
a) 15th Percentile b) 50th Percentile c) 85th Percentile d) 98th Percentile

2) Select the correct statement.
a) Traffic volume should always be more than traffic capacity.
b) Traffic capacity should always be more than traffic volume.
c) Spot speed is the average speed of a vehicle at a specified section.
d) 85th percentile speed is more than 98th percentile speed.

3) On a right angled road intersection with two way traffic, the total number of conflict point
are
a) 6 b) 11 c) 18 d) 24

4) The length of the vehicle affects
a) width of traffic lanes
b) extra width of pavement and minimum turning radius
c) width of shoulders and parking facilities
d) clearance to be provided under structures such as over bridges, under-bridges etc.

5) The maximum length allowed for tractor and trailer  combination vehicle is
a) 18 m b) 20 m c) 16 m d) 12 m

6) Enoscope technique is used to find out
a) Spot speed of the vehicle b) Delay of the vehicle
c) Traffic numbers d) All the above

7) The maximum width a vehicle as recommended by IRC is
a) 1.85 m b) 2.44 m c) 3.85 m d) 3.5 m

P.T.O.
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8) The diagram which shows the approximate path of vehicles and pedestrians involved in
accidents is known as
a) Spot maps b) Pie charts c) Condition diagram d) Collision diagram

9) Unevenness of the pavement surface is measured by
a) Portable skid resistance tester b) Bump Integrator
c) Photometer d) Pedometer

10) The diagram which shows all important physical conditions of an accident location like
roadway limits, bridges, trees and all details of roadway conditions is known as
a) Pie chart b) Spot maps
c) Condition diagram d) Collision diagram

11) The period of time required for one complete sequence of signal indications is called
a) Phase b) Cycle c) Amber d) Green

12) Two solid yellow line marking at center of road  indicates
a) No passing allowed on both side
b) Pssing allowed on one side
c) Passing allowed on both side
d) Passing allowed only for left side vehicle

13) When the speed of traffic flow becomes zero, then
a) Traffic density attains maximum value whereas traffic volume becomes zero
b) Traffic density and traffic volume both attain maximum value
c) Traffic density and traffic volume both become zero
d) Traffic density becomes zero whereas traffic volume attains maximum value

14) _________ signs are intended to guide the driver about intersecting routes, cities, facilities,
towns and other important destinations.
a) Mandatory b) Informatory c) Cautionary d) Warning

15) Dead slow is a
a) Regulatory sign b) Warning sign
c) Informatory sign d) None of the above

16) Centre line markings are used
a) To designate traffic lanes
b) In roadways meant for two way traffic
c) To indicate that overtaking is not permitted
d) To designate proper lateral placement of vehicles before turning to different directions

17) Equivalent factor of passenger car unit (PCU) for a passenger car is
a) 1.0 b) 2.0 c) 0.5 d) 10

18) Desire lines are plotted in
a) Traffic volume studies b) Speed studies
c) Accident studies d) Origin and Destination studies

19) Maximum number of vehicles can be parked with
a) Parallel parking b) 30° angle parking
c) 45° angle parking d) 90° angle parking

20) Reaction time of driver
a) increases with increase in speed b) decreases with increase in speed
c) is same for all speeds d)  none of the above

______________
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Seat
No.

 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figure on right indicates full marks.
2) Assume any missing data suitably.

SECTION – I

2. Answer any three questions (each carry 8 marks) : (3×8=24)

a) Briefly explain various road user characteristics and state how it affects driving conditions.

b) Define the term Spot Speed, with neat sketch explain enoscope method of determination
of spot speed study.

c) Mention the causes of traffic accidents. Explain each of them.

d) A vehicle of weight 2.0 tonne skids through a distance equal to 40 m before colliding with
another parked vehicle of weight 1.0 tonne. After collision both the vehicles skid through
a distance equal to 12 m before stopping. Compute the initial speed of the moving vehicle.
Assume average coefficient of friction as 0.5.

3. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on moving car observer method with its advantages.

b) Discuss various types of parking, their advantages and disadvantages.

c) Write a short note on :

i) Level of Service

ii) Flow and Density Relationship.

SECTION – II

4. Answer any three questions (each carry 8 marks) : (3×8=24)

a) With neat sketch explain the different types of regulatory signs.

b) Discuss the advantages and disadvantages of one way street.

c) Discuss briefly, fixed signals and vehicle actuated signals.
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d) The average normal flow of traffic on cross roads A and B during design period are 400
and 250 PCU per hour, the saturation flow values on these roads are estimated as 1250
and 1000 PCU per hour respectively. The all-red time required for pedestrian crossing is
12 sec. Design the two phase traffic signal with pedestrian crossing by Webster’s method.
Sketch the phase diagram with the signal phase and cycle timings.

5. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on applications of

i) Weigh In Motion (WIM) detector system

ii) Pneumatic tube detectors.

b) Explain the importance and applications of ITS in traffic engineering.

c) Indicate and explain how the spacing of street lighting is decided.

_____________________
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Seat
No.

 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 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.

3) Figure on right indicates full marks.
4) Assume any missing data suitably.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Centre line markings are used
a) To designate traffic lanes
b) In roadways meant for two way traffic
c) To indicate that overtaking is not permitted
d) To designate proper lateral placement of vehicles before turning to different directions

2) Equivalent factor of passenger car unit (PCU) for a passenger car is
a) 1.0 b) 2.0 c) 0.5 d) 10

3) Desire lines are plotted in
a) Traffic volume studies b) Speed studies
c) Accident studies d) Origin and Destination studies

4) Maximum number of vehicles can be parked with
a) Parallel parking b) 30° angle parking
c) 45° angle parking d) 90° angle parking

5) Reaction time of driver
a) increases with increase in speed b) decreases with increase in speed
c) is same for all speeds d)  none of the above

6) For highway geometric design purposes the speed used is
a) 15th Percentile b) 50th Percentile c) 85th Percentile d) 98th Percentile

7) Select the correct statement.
a) Traffic volume should always be more than traffic capacity.
b) Traffic capacity should always be more than traffic volume.
c) Spot speed is the average speed of a vehicle at a specified section.
d) 85th percentile speed is more than 98th percentile speed.

8) On a right angled road intersection with two way traffic, the total number of conflict point
are
a) 6 b) 11 c) 18 d) 24

P.T.O.
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9) The length of the vehicle affects
a) width of traffic lanes
b) extra width of pavement and minimum turning radius
c) width of shoulders and parking facilities
d) clearance to be provided under structures such as over bridges, under-bridges etc.

10) The maximum length allowed for tractor and trailer  combination vehicle is
a) 18 m b) 20 m c) 16 m d) 12 m

11) Enoscope technique is used to find out
a) Spot speed of the vehicle b) Delay of the vehicle
c) Traffic numbers d) All the above

12) The maximum width a vehicle as recommended by IRC is
a) 1.85 m b) 2.44 m c) 3.85 m d) 3.5 m

13) The diagram which shows the approximate path of vehicles and pedestrians involved in
accidents is known as
a) Spot maps b) Pie charts c) Condition diagram d) Collision diagram

14) Unevenness of the pavement surface is measured by
a) Portable skid resistance tester b) Bump Integrator
c) Photometer d) Pedometer

15) The diagram which shows all important physical conditions of an accident location like
roadway limits, bridges, trees and all details of roadway conditions is known as
a) Pie chart b) Spot maps
c) Condition diagram d) Collision diagram

16) The period of time required for one complete sequence of signal indications is called
a) Phase b) Cycle c) Amber d) Green

17) Two solid yellow line marking at center of road  indicates
a) No passing allowed on both side
b) Pssing allowed on one side
c) Passing allowed on both side
d) Passing allowed only for left side vehicle

18) When the speed of traffic flow becomes zero, then
a) Traffic density attains maximum value whereas traffic volume becomes zero
b) Traffic density and traffic volume both attain maximum value
c) Traffic density and traffic volume both become zero
d) Traffic density becomes zero whereas traffic volume attains maximum value

19) _________ signs are intended to guide the driver about intersecting routes, cities, facilities,
towns and other important destinations.
a) Mandatory b) Informatory c) Cautionary d) Warning

20) Dead slow is a
a) Regulatory sign b) Warning sign
c) Informatory sign d) None of the above

______________
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Seat
No.

 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figure on right indicates full marks.
2) Assume any missing data suitably.

SECTION – I

2. Answer any three questions (each carry 8 marks) : (3×8=24)

a) Briefly explain various road user characteristics and state how it affects driving conditions.

b) Define the term Spot Speed, with neat sketch explain enoscope method of determination
of spot speed study.

c) Mention the causes of traffic accidents. Explain each of them.

d) A vehicle of weight 2.0 tonne skids through a distance equal to 40 m before colliding with
another parked vehicle of weight 1.0 tonne. After collision both the vehicles skid through
a distance equal to 12 m before stopping. Compute the initial speed of the moving vehicle.
Assume average coefficient of friction as 0.5.

3. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on moving car observer method with its advantages.

b) Discuss various types of parking, their advantages and disadvantages.

c) Write a short note on :

i) Level of Service

ii) Flow and Density Relationship.

SECTION – II

4. Answer any three questions (each carry 8 marks) : (3×8=24)

a) With neat sketch explain the different types of regulatory signs.

b) Discuss the advantages and disadvantages of one way street.

c) Discuss briefly, fixed signals and vehicle actuated signals.
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d) The average normal flow of traffic on cross roads A and B during design period are 400
and 250 PCU per hour, the saturation flow values on these roads are estimated as 1250
and 1000 PCU per hour respectively. The all-red time required for pedestrian crossing is
12 sec. Design the two phase traffic signal with pedestrian crossing by Webster’s method.
Sketch the phase diagram with the signal phase and cycle timings.

5. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on applications of

i) Weigh In Motion (WIM) detector system

ii) Pneumatic tube detectors.

b) Explain the importance and applications of ITS in traffic engineering.

c) Indicate and explain how the spacing of street lighting is decided.

_____________________
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Seat
No.

 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 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.

3) Figure on right indicates full marks.
4) Assume any missing data suitably.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The period of time required for one complete sequence of signal indications is called
a) Phase b) Cycle c) Amber d) Green

2) Two solid yellow line marking at center of road  indicates
a) No passing allowed on both side
b) Pssing allowed on one side
c) Passing allowed on both side
d) Passing allowed only for left side vehicle

3) When the speed of traffic flow becomes zero, then
a) Traffic density attains maximum value whereas traffic volume becomes zero
b) Traffic density and traffic volume both attain maximum value
c) Traffic density and traffic volume both become zero
d) Traffic density becomes zero whereas traffic volume attains maximum value

4) _________ signs are intended to guide the driver about intersecting routes, cities, facilities,
towns and other important destinations.
a) Mandatory b) Informatory c) Cautionary d) Warning

5) Dead slow is a
a) Regulatory sign b) Warning sign
c) Informatory sign d) None of the above

6) Centre line markings are used
a) To designate traffic lanes
b) In roadways meant for two way traffic
c) To indicate that overtaking is not permitted
d) To designate proper lateral placement of vehicles before turning to different directions

7) Equivalent factor of passenger car unit (PCU) for a passenger car is
a) 1.0 b) 2.0 c) 0.5 d) 10

P.T.O.
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8) Desire lines are plotted in
a) Traffic volume studies b) Speed studies
c) Accident studies d) Origin and Destination studies

9) Maximum number of vehicles can be parked with
a) Parallel parking b) 30° angle parking
c) 45° angle parking d) 90° angle parking

10) Reaction time of driver
a) increases with increase in speed b) decreases with increase in speed
c) is same for all speeds d)  none of the above

11) For highway geometric design purposes the speed used is
a) 15th Percentile b) 50th Percentile c) 85th Percentile d) 98th Percentile

12) Select the correct statement.
a) Traffic volume should always be more than traffic capacity
b) Traffic capacity should always be more than traffic volume
c) Spot speed is the average speed of a vehicle at a specified section
d) 85th percentile speed is more than 98th percentile speed

13) On a right angled road intersection with two way traffic, the total number of conflict point
are
a) 6 b) 11 c) 18 d) 24

14) The length of the vehicle affects
a) width of traffic lanes
b) extra width of pavement and minimum turning radius
c) width of shoulders and parking facilities
d) clearance to be provided under structures such as over bridges, under-bridges etc.

15) The maximum length allowed for tractor and trailer  combination vehicle is
a) 18 m b) 20 m c) 16 m d) 12 m

16) Enoscope technique is used to find out
a) Spot speed of the vehicle b) Delay of the vehicle
c) Traffic numbers d) All the above

17) The maximum width a vehicle as recommended by IRC is
a) 1.85 m b) 2.44 m c) 3.85 m d) 3.5 m

18) The diagram which shows the approximate path of vehicles and pedestrians involved in
accidents is known as
a) Spot maps b) Pie charts c) Condition diagram d) Collision diagram

19) Unevenness of the pavement surface is measured by
a) Portable skid resistance tester b) Bump Integrator
c) Photometer d) Pedometer

20) The diagram which shows all important physical conditions of an accident location like
roadway limits, bridges, trees and all details of roadway conditions is known as
a) Pie chart b) Spot maps
c) Condition diagram d) Collision diagram

______________
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Seat
No.

 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figure on right indicates full marks.
2) Assume any missing data suitably.

SECTION – I

2. Answer any three questions (each carry 8 marks) : (3×8=24)

a) Briefly explain various road user characteristics and state how it affects driving conditions.

b) Define the term Spot Speed, with neat sketch explain enoscope method of determination
of spot speed study.

c) Mention the causes of traffic accidents. Explain each of them.

d) A vehicle of weight 2.0 tonne skids through a distance equal to 40 m before colliding with
another parked vehicle of weight 1.0 tonne. After collision both the vehicles skid through
a distance equal to 12 m before stopping. Compute the initial speed of the moving vehicle.
Assume average coefficient of friction as 0.5.

3. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on moving car observer method with its advantages.

b) Discuss various types of parking, their advantages and disadvantages.

c) Write a short note on :

i) Level of Service

ii) Flow and Density Relationship.

SECTION – II

4. Answer any three questions (each carry 8 marks) : (3×8=24)

a) With neat sketch explain the different types of regulatory signs.

b) Discuss the advantages and disadvantages of one way street.

c) Discuss briefly, fixed signals and vehicle actuated signals.
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d) The average normal flow of traffic on cross roads A and B during design period are 400
and 250 PCU per hour, the saturation flow values on these roads are estimated as 1250
and 1000 PCU per hour respectively. The all-red time required for pedestrian crossing is
12 sec. Design the two phase traffic signal with pedestrian crossing by Webster’s method.
Sketch the phase diagram with the signal phase and cycle timings.

5. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on applications of

i) Weigh In Motion (WIM) detector system

ii) Pneumatic tube detectors.

b) Explain the importance and applications of ITS in traffic engineering.

c) Indicate and explain how the spacing of street lighting is decided.

_____________________
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Seat
No.

 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 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.

3) Figure on right indicates full marks.
4) Assume any missing data suitably.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Enoscope technique is used to find out
a) Spot speed of the vehicle b) Delay of the vehicle
c) Traffic numbers d) All the above

2) The maximum width a vehicle as recommended by IRC is
a) 1.85 m b) 2.44 m c) 3.85 m d) 3.5 m

3) The diagram which shows the approximate path of vehicles and pedestrians involved in
accidents is known as
a) Spot maps b) Pie charts c) Condition diagram d) Collision diagram

4) Unevenness of the pavement surface is measured by
a) Portable skid resistance tester b) Bump Integrator
c) Photometer d) Pedometer

5) The diagram which shows all important physical conditions of an accident location like
roadway limits, bridges, trees and all details of roadway conditions is known as
a) Pie chart b) Spot maps
c) Condition diagram d) Collision diagram

6) The period of time required for one complete sequence of signal indications is called
a) Phase b) Cycle c) Amber d) Green

7) Two solid yellow line marking at center of road  indicates
a) No passing allowed on both side
b) Pssing allowed on one side
c) Passing allowed on both side
d) Passing allowed only for left side vehicle

8) When the speed of traffic flow becomes zero, then
a) Traffic density attains maximum value whereas traffic volume becomes zero
b) Traffic density and traffic volume both attain maximum value
c) Traffic density and traffic volume both become zero
d) Traffic density becomes zero whereas traffic volume attains maximum value

P.T.O.
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9) _________ signs are intended to guide the driver about intersecting routes, cities, facilities,
towns and other important destinations.
a) Mandatory b) Informatory c) Cautionary d) Warning

10) Dead slow is a
a) Regulatory sign b) Warning sign
c) Informatory sign d) None of the above

11) Centre line markings are used
a) To designate traffic lanes
b) In roadways meant for two way traffic
c) To indicate that overtaking is not permitted
d) To designate proper lateral placement of vehicles before turning to different directions

12) Equivalent factor of passenger car unit (PCU) for a passenger car is
a) 1.0 b) 2.0 c) 0.5 d) 10

13) Desire lines are plotted in
a) Traffic volume studies b) Speed studies
c) Accident studies d) Origin and Destination studies

14) Maximum number of vehicles can be parked with
a) Parallel parking b) 30° angle parking
c) 45° angle parking d) 90° angle parking

15) Reaction time of driver
a) increases with increase in speed b) decreases with increase in speed
c) is same for all speeds d)  none of the above

16) For highway geometric design purposes the speed used is
a) 15th Percentile b) 50th Percentile c) 85th Percentile d) 98th Percentile

17) Select the correct statement.
a) Traffic volume should always be more than traffic capacity.
b) Traffic capacity should always be more than traffic volume.
c) Spot speed is the average speed of a vehicle at a specified section.
d) 85th percentile speed is more than 98th percentile speed.

18) On a right angled road intersection with two way traffic, the total number of conflict point
are
a) 6 b) 11 c) 18 d) 24

19) The length of the vehicle affects
a) width of traffic lanes
b) extra width of pavement and minimum turning radius
c) width of shoulders and parking facilities
d) clearance to be provided under structures such as over bridges, under-bridges etc.

20) The maximum length allowed for tractor and trailer  combination vehicle is
a) 18 m b) 20 m c) 16 m d) 12 m

______________
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Seat
No.

 B.E. (Part – II) (Civil) Examination, 2017
TRAFFIC ENGINEERING AND CONTROL (Elective – II)

Day and Date : Saturday, 20-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Figure on right indicates full marks.
2) Assume any missing data suitably.

SECTION – I

2. Answer any three questions (each carry 8 marks) : (3×8=24)

a) Briefly explain various road user characteristics and state how it affects driving conditions.

b) Define the term Spot Speed, with neat sketch explain enoscope method of determination
of spot speed study.

c) Mention the causes of traffic accidents. Explain each of them.

d) A vehicle of weight 2.0 tonne skids through a distance equal to 40 m before colliding with
another parked vehicle of weight 1.0 tonne. After collision both the vehicles skid through
a distance equal to 12 m before stopping. Compute the initial speed of the moving vehicle.
Assume average coefficient of friction as 0.5.

3. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on moving car observer method with its advantages.

b) Discuss various types of parking, their advantages and disadvantages.

c) Write a short note on :

i) Level of Service

ii) Flow and Density Relationship.

SECTION – II

4. Answer any three questions (each carry 8 marks) : (3×8=24)

a) With neat sketch explain the different types of regulatory signs.

b) Discuss the advantages and disadvantages of one way street.

c) Discuss briefly, fixed signals and vehicle actuated signals.
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d) The average normal flow of traffic on cross roads A and B during design period are 400
and 250 PCU per hour, the saturation flow values on these roads are estimated as 1250
and 1000 PCU per hour respectively. The all-red time required for pedestrian crossing is
12 sec. Design the two phase traffic signal with pedestrian crossing by Webster’s method.
Sketch the phase diagram with the signal phase and cycle timings.

5. Answer any two questions (each carry 8 marks) : (2×8=16)

a) Write a short note on applications of

i) Weigh In Motion (WIM) detector system

ii) Pneumatic tube detectors.

b) Explain the importance and applications of ITS in traffic engineering.

c) Indicate and explain how the spacing of street lighting is decided.

_____________________
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Seat
No. Set P

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017 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) Solve any three questions each from Section – I and Section – II.
3) Figures to the right indicates full marks.
4) Assume suitable data if necessary and mention it clearly.
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) Pigeaud’s theory is used to calculate

a) Bending moment b) Load factor
c) Effective span d) Impact factor

2) As per crack control criteria of IRC-21, the diameter of bar in slabs shall not exceed
a) 36 mm b) 32 mm c) 25 mm d) 40 mm

3) The minimum number of cross beams in a bridge should be
a) 3 b) 5 c) 6 d) None of these

4) The minimum cement content for minor bridges is
a) 250 kg/mm3 b) 360 kg/mm3 c) 400 kg/mm3 d) 450 kg/mm3

5) Pigweed’s curves are used to calculate
a) Bending moment coefficients b) Load factor
c) Impact factor d) Effective span

6) Load factor ‘K’ by Courbon’s theory for uniform MI is given by
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7) Aqua duct is the classification of bridge according to
a) Material b) Function
c) Type of superstructure d) Inter-span relationship

8) Culvert is the type of bridge whose span is
a) Between 6 m – 60 m b) Above 60 m
c) Less than 6 m d) None of these

P.T.O.
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9) For small bridges, with open foundations, the economical span is approximately equal to
___________ time’s height of Pier.
a) 2.0 b) 1.2 c) 1.0 d) 1.5

10) 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

11) Expansion bearing allow
a) Rotation only b) Translation only
c) Both rotational as well as translation d) Restrict rotation as well as translation

12) Simply supported span requires
a) Fixed bearing at both ends
b) Expansion bearing at both ends
c) Fixed bearing at one end and expansion bearing at the other
d) Either a) or b), both are correct

13) Continuous girder requires
a) Fixed bearing on all supports
b) Expansion bearing on all supports
c) Expansion bearing on all support except at one
d) Fixed bearing on all support except at one

14) Two span girder requires
a) Fixed bearing at central support and expansion bearing at the two abutment
b) Fixed bearing at all supports
c) Expansion bearing on all supports
d) Expansion bearing at central support and fixed bearing at the two abutment

15) In case of curved bridges, suitable bearing is
a) Fixed bearing b) Expansion bearing
c) Rocker bearing d) Steel hinge

16) Following is not type of Expansion bearing
a) Sliding plate beam b) Steel roller-cum-rocker bearing
c) Elastomeric bearing d) Rocker bearing

17) Maximum allowable percentage elongation of elastomeric bearing is
a) 300 b) 200 c) 400 d) 500

18) According to bridge code, all abutments to be designed for a live load surcharge of height
of earth fill is
a) 1 m b) 1.2 m c) 1.4 m d) 1.6 m

19) Braking force is taken as __________ of the design vehicle load.
a) 0.2 b) 0.4 c) 0.6 d) 0.8

20) The toe and heel of the base slab are so proportioned that is eccentricity of resultant is
limited to
a) 1/3 of the base width b) 1/6 of the base width
c) 2/3 of the base width d) 1/2 of the base width

______________



Set P

�������	� -3- SLR-VB – 69

Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017  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 indicates 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. 3

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
tacked 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 all
the longitudinal girders. Use following additional data,
a) Carriage way width – 9 m
b) Span of bridge – 17 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 – 3.0 m
g) Use M-30 concrete and Fe-415 steel. 13
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5. Write a note on : (3.5×4=14)
a) Economic span length
b) Selection of type of bridge
c) Types of bridges
d) Factors affecting location of piers and abutments.

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 = M20 concrete. 13

7. Verify the suitability of abutment as shown in the Fig. 1. Use following data :

Density of soil – 17.5 kN/m3, Friction angle of soil (∅ ) = 32°.

Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

Fig. No. 1

8. A) Write in detail about various types of bearings with neat sketch. 8

B) Write a note on Expansion Joints. 5

9. Write a note on following (any four) : (3.5×4=14)
a) Types of bridge pier with their suitability
b) Functions of bearing
c) Approach slab
d) Inspection of bridges
e) Importance of bridge inspection.

_____________________
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Seat
No. Set Q

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017 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) Solve any three questions each from Section – I and Section – II.
3) Figures to the right indicates full marks.
4) Assume suitable data if necessary and mention it clearly.
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) Following is not type of Expansion bearing
a) Sliding plate beam b) Steel roller-cum-rocker bearing
c) Elastomeric bearing d) Rocker bearing

2) Maximum allowable percentage elongation of elastomeric bearing is
a) 300 b) 200 c) 400 d) 500

3) According to bridge code, all abutments to be designed for a live load surcharge of height
of earth fill is
a) 1 m b) 1.2 m c) 1.4 m d) 1.6 m

4) Braking force is taken as __________ of the design vehicle load.
a) 0.2 b) 0.4 c) 0.6 d) 0.8

5) The toe and heel of the base slab are so proportioned that is eccentricity of resultant is
limited to
a) 1/3 of the base width b) 1/6 of the base width
c) 2/3 of the base width d) 1/2 of the base width

6) Pigeaud’s theory is used to calculate
a) Bending moment b) Load factor
c) Effective span d) Impact factor

7) As per crack control criteria of IRC-21, the diameter of bar in slabs shall not exceed
a) 36 mm b) 32 mm c) 25 mm d) 40 mm

8) The minimum number of cross beams in a bridge should be
a) 3 b) 5 c) 6 d) None of these

9) The minimum cement content for minor bridges is
a) 250 kg/mm3 b) 360 kg/mm3 c) 400 kg/mm3 d) 450 kg/mm3

P.T.O.
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10) Pigweed’s curves are used to calculate
a) Bending moment coefficients b) Load factor
c) Impact factor d) Effective span

11) Load factor ‘K’ by Courbon’s theory for uniform MI is given by
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12) Aqua duct is the classification of bridge according to
a) Material b) Function
c) Type of superstructure d) Inter-span relationship

13) Culvert is the type of bridge whose span is
a) Between 6 m – 60 m b) Above 60 m
c) Less than 6 m d) None of these

14) For small bridges, with open foundations, the economical span is approximately equal to
___________ time’s height of Pier.
a) 2.0 b) 1.2 c) 1.0 d) 1.5

15) 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

16) Expansion bearing allow
a) Rotation only b) Translation only
c) Both rotational as well as translation d) Restrict rotation as well as translation

17) Simply supported span requires
a) Fixed bearing at both ends
b) Expansion bearing at both ends
c) Fixed bearing at one end and expansion bearing at the other
d) Either a) or b), both are correct

18) Continuous girder requires
a) Fixed bearing on all supports
b) Expansion bearing on all supports
c) Expansion bearing on all support except at one
d) Fixed bearing on all support except at one

19) Two span girder requires
a) Fixed bearing at central support and expansion bearing at the two abutment
b) Fixed bearing at all supports
c) Expansion bearing on all supports
d) Expansion bearing at central support and fixed bearing at the two abutment

20) In case of curved bridges, suitable bearing is
a) Fixed bearing b) Expansion bearing
c) Rocker bearing d) Steel hinge

______________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017  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 indicates 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. 3

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
tacked 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 all
the longitudinal girders. Use following additional data,
a) Carriage way width – 9 m
b) Span of bridge – 17 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 – 3.0 m
g) Use M-30 concrete and Fe-415 steel. 13



Set Q

SLR-VB – 69 -4- �������	�

5. Write a note on : (3.5×4=14)
a) Economic span length
b) Selection of type of bridge
c) Types of bridges
d) Factors affecting location of piers and abutments.

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 = M20 concrete. 13

7. Verify the suitability of abutment as shown in the Fig. 1. Use following data :

Density of soil – 17.5 kN/m3, Friction angle of soil (∅ ) = 32°.

Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

Fig. No. 1

8. A) Write in detail about various types of bearings with neat sketch. 8

B) Write a note on Expansion Joints. 5

9. Write a note on following (any four) : (3.5×4=14)
a) Types of bridge pier with their suitability
b) Functions of bearing
c) Approach slab
d) Inspection of bridges
e) Importance of bridge inspection.

_____________________
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Seat
No. Set R

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017 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) Solve any three questions each from Section – I and Section – II.
3) Figures to the right indicates full marks.
4) Assume suitable data if necessary and mention it clearly.
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) Expansion bearing allow
a) Rotation only b) Translation only
c) Both rotational as well as translation d) Restrict rotation as well as translation

2) Simply supported span requires
a) Fixed bearing at both ends
b) Expansion bearing at both ends
c) Fixed bearing at one end and expansion bearing at the other
d) Either a) or b), both are correct

3) Continuous girder requires
a) Fixed bearing on all supports
b) Expansion bearing on all supports
c) Expansion bearing on all support except at one
d) Fixed bearing on all support except at one

4) Two span girder requires
a) Fixed bearing at central support and expansion bearing at the two abutment
b) Fixed bearing at all supports
c) Expansion bearing on all supports
d) Expansion bearing at central support and fixed bearing at the two abutment

5) In case of curved bridges, suitable bearing is
a) Fixed bearing b) Expansion bearing
c) Rocker bearing d) Steel hinge

6) 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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7) Maximum allowable percentage elongation of elastomeric bearing is
a) 300 b) 200 c) 400 d) 500

8) According to bridge code, all abutments to be designed for a live load surcharge of height
of earth fill is
a) 1 m b) 1.2 m c) 1.4 m d) 1.6 m

9) Braking force is taken as __________ of the design vehicle load.
a) 0.2 b) 0.4 c) 0.6 d) 0.8

10) The toe and heel of the base slab are so proportioned that is eccentricity of resultant is
limited to
a) 1/3 of the base width b) 1/6 of the base width
c) 2/3 of the base width d) 1/2 of the base width

11) Pigeaud’s theory is used to calculate
a) Bending moment b) Load factor
c) Effective span d) Impact factor

12) As per crack control criteria of IRC-21, the diameter of bar in slabs shall not exceed
a) 36 mm b) 32 mm c) 25 mm d) 40 mm

13) The minimum number of cross beams in a bridge should be
a) 3 b) 5 c) 6 d) None of these

14) The minimum cement content for minor bridges is
a) 250 kg/mm3 b) 360 kg/mm3 c) 400 kg/mm3 d) 450 kg/mm3

15) Pigweed’s curves are used to calculate
a) Bending moment coefficients b) Load factor
c) Impact factor d) Effective span

16) Load factor ‘K’ by Courbon’s theory for uniform MI is given by
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17) Aqua duct is the classification of bridge according to
a) Material b) Function
c) Type of superstructure d) Inter-span relationship

18) Culvert is the type of bridge whose span is
a) Between 6 m – 60 m b) Above 60 m
c) Less than 6 m d) None of these

19) For small bridges, with open foundations, the economical span is approximately equal to
___________ time’s height of Pier.
a) 2.0 b) 1.2 c) 1.0 d) 1.5

20) 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

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017  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 indicates 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. 3

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
tacked 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 all
the longitudinal girders. Use following additional data,
a) Carriage way width – 9 m
b) Span of bridge – 17 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 – 3.0 m
g) Use M-30 concrete and Fe-415 steel. 13
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5. Write a note on : (3.5×4=14)
a) Economic span length
b) Selection of type of bridge
c) Types of bridges
d) Factors affecting location of piers and abutments.

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 = M20 concrete. 13

7. Verify the suitability of abutment as shown in the Fig. 1. Use following data :

Density of soil – 17.5 kN/m3, Friction angle of soil (∅ ) = 32°.

Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

Fig. No. 1

8. A) Write in detail about various types of bearings with neat sketch. 8

B) Write a note on Expansion Joints. 5

9. Write a note on following (any four) : (3.5×4=14)
a) Types of bridge pier with their suitability
b) Functions of bearing
c) Approach slab
d) Inspection of bridges
e) Importance of bridge inspection.

_____________________
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No. Set S

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017 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) Solve any three questions each from Section – I and Section – II.
3) Figures to the right indicates full marks.
4) Assume suitable data if necessary and mention it clearly.
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) Load factor ‘K’ by Courbon’s theory for uniform MI is given by
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2) Aqua duct is the classification of bridge according to
a) Material b) Function
c) Type of superstructure d) Inter-span relationship

3) Culvert is the type of bridge whose span is
a) Between 6 m – 60 m b) Above 60 m
c) Less than 6 m d) None of these

4) For small bridges, with open foundations, the economical span is approximately equal to
___________ time’s height of Pier.
a) 2.0 b) 1.2 c) 1.0 d) 1.5

5) 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

6) Expansion bearing allow
a) Rotation only b) Translation only
c) Both rotational as well as translation d) Restrict rotation as well as translation

7) Simply supported span requires
a) Fixed bearing at both ends
b) Expansion bearing at both ends
c) Fixed bearing at one end and expansion bearing at the other
d) Either a) or b), both are correct

P.T.O.
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8) Continuous girder requires
a) Fixed bearing on all supports
b) Expansion bearing on all supports
c) Expansion bearing on all support except at one
d) Fixed bearing on all support except at one

9) Two span girder requires
a) Fixed bearing at central support and expansion bearing at the two abutment
b) Fixed bearing at all supports
c) Expansion bearing on all supports
d) Expansion bearing at central support and fixed bearing at the two abutment

10) In case of curved bridges, suitable bearing is
a) Fixed bearing b) Expansion bearing
c) Rocker bearing d) Steel hinge

11) Following is not type of Expansion bearing
a) Sliding plate beam b) Steel roller-cum-rocker bearing
c) Elastomeric bearing d) Rocker bearing

12) Maximum allowable percentage elongation of elastomeric bearing is
a) 300 b) 200 c) 400 d) 500

13) According to bridge code, all abutments to be designed for a live load surcharge of height
of earth fill is
a) 1 m b) 1.2 m c) 1.4 m d) 1.6 m

14) Braking force is taken as __________ of the design vehicle load.
a) 0.2 b) 0.4 c) 0.6 d) 0.8

15) The toe and heel of the base slab are so proportioned that is eccentricity of resultant is
limited to
a) 1/3 of the base width b) 1/6 of the base width
c) 2/3 of the base width d) 1/2 of the base width

16) Pigeaud’s theory is used to calculate
a) Bending moment b) Load factor
c) Effective span d) Impact factor

17) As per crack control criteria of IRC-21, the diameter of bar in slabs shall not exceed
a) 36 mm b) 32 mm c) 25 mm d) 40 mm

18) The minimum number of cross beams in a bridge should be
a) 3 b) 5 c) 6 d) None of these

19) The minimum cement content for minor bridges is
a) 250 kg/mm3 b) 360 kg/mm3 c) 400 kg/mm3 d) 450 kg/mm3

20) Pigweed’s curves are used to calculate
a) Bending moment coefficients b) Load factor
c) Impact factor d) Effective span

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – II : DESIGN OF BRIDGES

Day and Date : Saturday, 20-5-2017  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 indicates 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. 3

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
tacked 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 all
the longitudinal girders. Use following additional data,
a) Carriage way width – 9 m
b) Span of bridge – 17 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 – 3.0 m
g) Use M-30 concrete and Fe-415 steel. 13
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5. Write a note on : (3.5×4=14)
a) Economic span length
b) Selection of type of bridge
c) Types of bridges
d) Factors affecting location of piers and abutments.

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 = M20 concrete. 13

7. Verify the suitability of abutment as shown in the Fig. 1. Use following data :

Density of soil – 17.5 kN/m3, Friction angle of soil (∅ ) = 32°.

Coefficient of friction – 0.6, Live load IRC class AA tracked. 13

Fig. No. 1

8. A) Write in detail about various types of bearings with neat sketch. 8

B) Write a note on Expansion Joints. 5

9. Write a note on following (any four) : (3.5×4=14)
a) Types of bridge pier with their suitability
b) Functions of bearing
c) Approach slab
d) Inspection of bridges
e) Importance of bridge inspection.

_____________________
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�������	� SLR-VB – 71
Seat
No. Set P

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : INDUSTRIAL WASTE TREATMENT

Day and Date : Tuesday, 23-5-2017 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.

3) Figure to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The performance of trickling filter depends upon
a) Settling velocity b) Organic and hydraulic loading
c) Digestion d) Approach velocity

2) Wasting of sludge controls the __________ time.
a) Detention b) Hydraulic retention
c) Mean cell residence d) Volumetric loading

3) __________ may cause due to presence of toxic substance, insufficient aeration,
frequent shock loading and excessive rate of supply of substrate.
a) Stabilization b) Biosorption c) Zone settling d) Sludge bulking

4) _________ improves the drainability of digested sludge by addition of coagulants.
a) Conditioning b) Thickening c) Dewatering d) Incineration

5) The treatability of an industrial waste is assessed by conducting laboratory test
on
a) N/P ratio b) BOD/COD ratio
c) BOD/SS ratio d) COD/pH ratio

6) The __________ phase of microorganisms are forced to oxidize for energy.
a) endogenous growth b) log growth
c) declining growth d) all of above

7) The biodegradable organics deposited at the bed of stream undergoes
__________ decomposition.
a) Aerobic b) Anaerobic c) Inorganic d) Photosynthesis

P.T.O.



Set P

SLR-VB – 71 -2- �������	�

8) Malt making and Brewing is one of the process of _________ Industry.
a) pulp and paper b) sugar industry
c) distillery industry d) dairy industry

9) ___________ constant varies with temperature for effluent waste.
a) DO saturation b) Ultimate BOD c) Reaeration d) Deoxygenation

10) __________ is suggested for removal of strong colour in pulp and paper industry.
a) Chemical recovery b) Biological treatment
c) Lime treatment d) Sedimentation

11) _________ is the process in which nitrates are reduced to nitrogen gas by
anaerobic bacteria.
a) Denitrification b) Oxidation c) Biosorption d) Nitrification

12) _________ chemicals are used in process of chemical oxidation to reduce the
BOD loading.
a) Chlorine and silver b) Chlorine and ozone
c) Silver and ozone d) Chlorine

13) Carbohydrates and proteins from brewery industries are treated by ________
recovery.
a) By-product b) Process change
c) Equalization and proportioning d) Segregation

14) In bleaching operation oxidizing chemical like _________ remove natural coloring
materials.
a) Lime b) Ferrous sulphate
c) Chromium d) Hypochlorites

15) The _________ residue of sugar mill house is known as bagasses.
a) Molasses b) Cellulosic c) Fibrous d) Tanned

16) Mercerizing is a process to improve the strength, elasticity, luster of cloth by adding
___________ chemical.
a) Sodium chloride b) Caustic soda
c) Sodium sulphate d) Sodium nitrate

17) Phosphate removal in aeration tank is accomplished by
a) Air stripping b) Thermal reduction
c) Ion exchange d) Chemical precipitation

18) Pulp and paper industry contains presence of lignin derived from _______ material.
a) Fibrous b) Tanning c) Cellulosic d) Pasteurization

19) Aerobic condition in effluent treatment can be achieved by the use of
a) dissolved oxygen b) diffused aeration
c) coagulation d) sludge control

20) __________ is a convenient device for measuring flow in a sewer.
a) Parshall flume b) Thermometer c) Manometer d) Water meter

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : INDUSTRIAL WASTE TREATMENT

Day and Date : Tuesday, 23-5-2017 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) Figure 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) Enlist various methods of waste strength reduction. Explain any one in details. 8

b) Mention the water quality criteria for fresh water classification. 6

3. a) A city is discharges 125 cumecs of sewage in a river which is fully saturated with
oxygen and flows at minimum rate of 1600 cumecs with a minimum velocity of
0.12 m/sec. if the 5-day BOD of sewage is 300 mg/l, find out where critical DO will
occur in river. Assume coefficient of purification (fs) of river as 4.0 and coefficient of
DO as 0.11 and ultimate BOD as 125% of 5 day BOD of the mixture of sewage and
river stream. 9

b) Explain self purification capacity of stream. 5

4. a) Explain any one physio-chemical process treatment for removal of  dissolved
inorganic material. 6

b) Discuss the various methods of neutralization of alkaline wastes. 7

5. Write short note on :

I) Treatment of removal of color from wastewater. 5

II) Relative stability. 4

III) Equilization. 4
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SECTION – II

6. a) Mention the pollution characteristics of industrial wastes and suggest treatment
methods for any four industries. 8

b) Mention any four industries and also generates toxic chemicals. 4

7. Give the characteristics of wastewater, draw the wastewater treatment flow diagram
and explain in detail.

a) Dairy industry 7

b) Pulp and paper industry. 7

8. Draw manufacturing process flow diagram, indicate the sources wastes and explain
in detail :

a) Sugar industry. 7

b) Cotton textile industry. 7

9. Write short note on : 14

I) Operation and maintenance requirement.

II) Effects of tannery waste on receiving stream.

_____________________
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Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.
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4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Mercerizing is a process to improve the strength, elasticity, luster of cloth by adding
___________ chemical.
a) Sodium chloride b) Caustic soda
c) Sodium sulphate d) Sodium nitrate

2) Phosphate removal in aeration tank is accomplished by
a) Air stripping b) Thermal reduction
c) Ion exchange d) Chemical precipitation

3) Pulp and paper industry contains presence of lignin derived from _______ material.
a) Fibrous b) Tanning c) Cellulosic d) Pasteurization

4) Aerobic condition in effluent treatment can be achieved by the use of
a) dissolved oxygen b) diffused aeration
c) coagulation d) sludge control

5) __________ is a convenient device for measuring flow in a sewer.
a) Parshall flume b) Thermometer c) Manometer d) Water meter

6) The performance of trickling filter depends upon
a) Settling velocity b) Organic and hydraulic loading
c) Digestion d) Approach velocity

7) Wasting of sludge controls the __________ time.
a) Detention b) Hydraulic retention
c) Mean cell residence d) Volumetric loading

P.T.O.
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8) __________ may cause due to presence of toxic substance, insufficient aeration,
frequent shock loading and excessive rate of supply of substrate.
a) Stabilization b) Biosorption c) Zone settling d) Sludge bulking

9) _________ improves the drainability of digested sludge by addition of coagulants.
a) Conditioning b) Thickening c) Dewatering d) Incineration

10) The treatability of an industrial waste is assessed by conducting laboratory test
on
a) N/P ratio b) BOD/COD ratio
c) BOD/SS ratio d) COD/pH ratio

11) The __________ phase of microorganisms are forced to oxidize for energy.
a) endogenous growth b) log growth
c) declining growth d) all of above

12) The biodegradable organics deposited at the bed of stream undergoes
__________ decomposition.
a) Aerobic b) Anaerobic c) Inorganic d) Photosynthesis

13) Malt making and Brewing is one of the process of _________ Industry.
a) pulp and paper b) sugar industry
c) distillery industry d) dairy industry

14) ___________ constant varies with temperature for effluent waste.
a) DO saturation b) Ultimate BOD c) Reaeration d) Deoxygenation

15) __________ is suggested for removal of strong colour in pulp and paper industry.
a) Chemical recovery b) Biological treatment
c) Lime treatment d) Sedimentation

16) _________ is the process in which nitrates are reduced to nitrogen gas by
anaerobic bacteria.
a) Denitrification b) Oxidation c) Biosorption d) Nitrification

17) _________ chemicals are used in process of chemical oxidation to reduce the
BOD loading.
a) Chlorine and silver b) Chlorine and ozone
c) Silver and ozone d) Chlorine

18) Carbohydrates and proteins from brewery industries are treated by ________
recovery.
a) By-product b) Process change
c) Equalization and proportioning d) Segregation

19) In bleaching operation oxidizing chemical like _________ remove natural coloring
materials.
a) Lime b) Ferrous sulphate
c) Chromium d) Hypochlorites

20) The _________ residue of sugar mill house is known as bagasses.
a) Molasses b) Cellulosic c) Fibrous d) Tanned

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : INDUSTRIAL WASTE TREATMENT

Day and Date : Tuesday, 23-5-2017 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) Figure 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) Enlist various methods of waste strength reduction. Explain any one in details. 8

b) Mention the water quality criteria for fresh water classification. 6

3. a) A city is discharges 125 cumecs of sewage in a river which is fully saturated with
oxygen and flows at minimum rate of 1600 cumecs with a minimum velocity of
0.12 m/sec. if the 5-day BOD of sewage is 300 mg/l, find out where critical DO will
occur in river. Assume coefficient of purification (fs) of river as 4.0 and coefficient of
DO as 0.11 and ultimate BOD as 125% of 5 day BOD of the mixture of sewage and
river stream. 9

b) Explain self purification capacity of stream. 5

4. a) Explain any one physio-chemical process treatment for removal of  dissolved
inorganic material. 6

b) Discuss the various methods of neutralization of alkaline wastes. 7

5. Write short note on :

I) Treatment of removal of color from wastewater. 5

II) Relative stability. 4

III) Equilization. 4
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SECTION – II

6. a) Mention the pollution characteristics of industrial wastes and suggest treatment
methods for any four industries. 8

b) Mention any four industries and also generates toxic chemicals. 4

7. Give the characteristics of wastewater, draw the wastewater treatment flow diagram
and explain in detail.

a) Dairy industry 7

b) Pulp and paper industry. 7

8. Draw manufacturing process flow diagram, indicate the sources wastes and explain
in detail :

a) Sugar industry. 7

b) Cotton textile industry. 7

9. Write short note on : 14

I) Operation and maintenance requirement.

II) Effects of tannery waste on receiving stream.

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – III : INDUSTRIAL WASTE TREATMENT

Day and Date : Tuesday, 23-5-2017 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.

3) Figure to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) _________ is the process in which nitrates are reduced to nitrogen gas by
anaerobic bacteria.
a) Denitrification b) Oxidation c) Biosorption d) Nitrification

2) _________ chemicals are used in process of chemical oxidation to reduce the
BOD loading.
a) Chlorine and silver b) Chlorine and ozone
c) Silver and ozone d) Chlorine

3) Carbohydrates and proteins from brewery industries are treated by ________
recovery.
a) By-product b) Process change
c) Equalization and proportioning d) Segregation

4) In bleaching operation oxidizing chemical like _________ remove natural coloring
materials.
a) Lime b) Ferrous sulphate
c) Chromium d) Hypochlorites

5) The _________ residue of sugar mill house is known as bagasses.
a) Molasses b) Cellulosic c) Fibrous d) Tanned

6) Mercerizing is a process to improve the strength, elasticity, luster of cloth by adding
___________ chemical.
a) Sodium chloride b) Caustic soda
c) Sodium sulphate d) Sodium nitrate
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7) Phosphate removal in aeration tank is accomplished by
a) Air stripping b) Thermal reduction
c) Ion exchange d) Chemical precipitation

8) Pulp and paper industry contains presence of lignin derived from _______ material.
a) Fibrous b) Tanning c) Cellulosic d) Pasteurization

9) Aerobic condition in effluent treatment can be achieved by the use of
a) dissolved oxygen b) diffused aeration
c) coagulation d) sludge control

10) __________ is a convenient device for measuring flow in a sewer.
a) Parshall flume b) Thermometer c) Manometer d) Water meter

11) The performance of trickling filter depends upon
a) Settling velocity b) Organic and hydraulic loading
c) Digestion d) Approach velocity

12) Wasting of sludge controls the __________ time.
a) Detention b) Hydraulic retention
c) Mean cell residence d) Volumetric loading

13) __________ may cause due to presence of toxic substance, insufficient aeration,
frequent shock loading and excessive rate of supply of substrate.
a) Stabilization b) Biosorption c) Zone settling d) Sludge bulking

14) _________ improves the drainability of digested sludge by addition of coagulants.
a) Conditioning b) Thickening c) Dewatering d) Incineration

15) The treatability of an industrial waste is assessed by conducting laboratory test
on
a) N/P ratio b) BOD/COD ratio
c) BOD/SS ratio d) COD/pH ratio

16) The __________ phase of microorganisms are forced to oxidize for energy.
a) endogenous growth b) log growth
c) declining growth d) all of above

17) The biodegradable organics deposited at the bed of stream undergoes
__________ decomposition.
a) Aerobic b) Anaerobic c) Inorganic d) Photosynthesis

18) Malt making and Brewing is one of the process of _________ Industry.
a) pulp and paper b) sugar industry
c) distillery industry d) dairy industry

19) ___________ constant varies with temperature for effluent waste.
a) DO saturation b) Ultimate BOD c) Reaeration d) Deoxygenation

20) __________ is suggested for removal of strong colour in pulp and paper industry.
a) Chemical recovery b) Biological treatment
c) Lime treatment d) Sedimentation

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : INDUSTRIAL WASTE TREATMENT

Day and Date : Tuesday, 23-5-2017 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) Figure 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) Enlist various methods of waste strength reduction. Explain any one in details. 8

b) Mention the water quality criteria for fresh water classification. 6

3. a) A city is discharges 125 cumecs of sewage in a river which is fully saturated with
oxygen and flows at minimum rate of 1600 cumecs with a minimum velocity of
0.12 m/sec. if the 5-day BOD of sewage is 300 mg/l, find out where critical DO will
occur in river. Assume coefficient of purification (fs) of river as 4.0 and coefficient of
DO as 0.11 and ultimate BOD as 125% of 5 day BOD of the mixture of sewage and
river stream. 9

b) Explain self purification capacity of stream. 5

4. a) Explain any one physio-chemical process treatment for removal of  dissolved
inorganic material. 6

b) Discuss the various methods of neutralization of alkaline wastes. 7

5. Write short note on :

I) Treatment of removal of color from wastewater. 5

II) Relative stability. 4

III) Equilization. 4
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SECTION – II

6. a) Mention the pollution characteristics of industrial wastes and suggest treatment
methods for any four industries. 8

b) Mention any four industries and also generates toxic chemicals. 4

7. Give the characteristics of wastewater, draw the wastewater treatment flow diagram
and explain in detail.

a) Dairy industry 7

b) Pulp and paper industry. 7

8. Draw manufacturing process flow diagram, indicate the sources wastes and explain
in detail :

a) Sugar industry. 7

b) Cotton textile industry. 7

9. Write short note on : 14

I) Operation and maintenance requirement.

II) Effects of tannery waste on receiving stream.

_____________________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – III : INDUSTRIAL WASTE TREATMENT

Day and Date : Tuesday, 23-5-2017 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.

3) Figure to the right indicate full marks.
4) Assume suitable data wherever necessary and mention it

clearly.
5) Use of non programmable calculator is allowed.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The __________ phase of microorganisms are forced to oxidize for energy.
a) endogenous growth b) log growth
c) declining growth d) all of above

2) The biodegradable organics deposited at the bed of stream undergoes
__________ decomposition.
a) Aerobic b) Anaerobic c) Inorganic d) Photosynthesis

3) Malt making and Brewing is one of the process of _________ Industry.
a) pulp and paper b) sugar industry
c) distillery industry d) dairy industry

4) ___________ constant varies with temperature for effluent waste.
a) DO saturation b) Ultimate BOD c) Reaeration d) Deoxygenation

5) __________ is suggested for removal of strong colour in pulp and paper industry.
a) Chemical recovery b) Biological treatment
c) Lime treatment d) Sedimentation

6) _________ is the process in which nitrates are reduced to nitrogen gas by
anaerobic bacteria.
a) Denitrification b) Oxidation c) Biosorption d) Nitrification

7) _________ chemicals are used in process of chemical oxidation to reduce the
BOD loading.
a) Chlorine and silver b) Chlorine and ozone
c) Silver and ozone d) Chlorine
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8) Carbohydrates and proteins from brewery industries are treated by ________
recovery.
a) By-product b) Process change
c) Equalization and proportioning d) Segregation

9) In bleaching operation oxidizing chemical like _________ remove natural coloring
materials.
a) Lime b) Ferrous sulphate
c) Chromium d) Hypochlorites

10) The _________ residue of sugar mill house is known as bagasses.
a) Molasses b) Cellulosic c) Fibrous d) Tanned

11) Mercerizing is a process to improve the strength, elasticity, luster of cloth by adding
___________ chemical.
a) Sodium chloride b) Caustic soda
c) Sodium sulphate d) Sodium nitrate

12) Phosphate removal in aeration tank is accomplished by
a) Air stripping b) Thermal reduction
c) Ion exchange d) Chemical precipitation

13) Pulp and paper industry contains presence of lignin derived from _______ material.
a) Fibrous b) Tanning c) Cellulosic d) Pasteurization

14) Aerobic condition in effluent treatment can be achieved by the use of
a) dissolved oxygen b) diffused aeration
c) coagulation d) sludge control

15) __________ is a convenient device for measuring flow in a sewer.
a) Parshall flume b) Thermometer c) Manometer d) Water meter

16) The performance of trickling filter depends upon
a) Settling velocity b) Organic and hydraulic loading
c) Digestion d) Approach velocity

17) Wasting of sludge controls the __________ time.
a) Detention b) Hydraulic retention
c) Mean cell residence d) Volumetric loading

18) __________ may cause due to presence of toxic substance, insufficient aeration,
frequent shock loading and excessive rate of supply of substrate.
a) Stabilization b) Biosorption c) Zone settling d) Sludge bulking

19) _________ improves the drainability of digested sludge by addition of coagulants.
a) Conditioning b) Thickening c) Dewatering d) Incineration

20) The treatability of an industrial waste is assessed by conducting laboratory test
on
a) N/P ratio b) BOD/COD ratio
c) BOD/SS ratio d) COD/pH ratio

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : INDUSTRIAL WASTE TREATMENT

Day and Date : Tuesday, 23-5-2017 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) Figure 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) Enlist various methods of waste strength reduction. Explain any one in details. 8

b) Mention the water quality criteria for fresh water classification. 6

3. a) A city is discharges 125 cumecs of sewage in a river which is fully saturated with
oxygen and flows at minimum rate of 1600 cumecs with a minimum velocity of
0.12 m/sec. if the 5-day BOD of sewage is 300 mg/l, find out where critical DO will
occur in river. Assume coefficient of purification (fs) of river as 4.0 and coefficient of
DO as 0.11 and ultimate BOD as 125% of 5 day BOD of the mixture of sewage and
river stream. 9

b) Explain self purification capacity of stream. 5

4. a) Explain any one physio-chemical process treatment for removal of  dissolved
inorganic material. 6

b) Discuss the various methods of neutralization of alkaline wastes. 7

5. Write short note on :

I) Treatment of removal of color from wastewater. 5

II) Relative stability. 4

III) Equilization. 4
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SECTION – II

6. a) Mention the pollution characteristics of industrial wastes and suggest treatment
methods for any four industries. 8

b) Mention any four industries and also generates toxic chemicals. 4

7. Give the characteristics of wastewater, draw the wastewater treatment flow diagram
and explain in detail.

a) Dairy industry 7

b) Pulp and paper industry. 7

8. Draw manufacturing process flow diagram, indicate the sources wastes and explain
in detail :

a) Sugar industry. 7

b) Cotton textile industry. 7

9. Write short note on : 14

I) Operation and maintenance requirement.

II) Effects of tannery waste on receiving stream.

_____________________
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Seat
No. Set P

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017 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 alternatives :

1) In the Vicat’s apparatus, the cement paste is said to be of normal consistency,
if the rod penetrates by

a) 3 mm b) 5 to 10 mm

c) 23 to 25 mm d) 33 to 35 mm

2) For ordinary Portland cement

a) Initial setting time should not be less than 5 minutes and final setting
should not be more than 24 hours

b) Initial setting time should not be less than 30 minutes and final setting
should not be more than 600 minutes

c) Initial setting time should not be less than 60 minutes and final setting
should not be more than 600 minutes

d) Initial setting time should not be less than 5 minutes and final setting
should not be more than 600 minutes

3) If the trial mix gives a higher 28 days compressive strength value than the
design value then for the next trial

a) Cement content is reduced b) Water content is increased

c) Water cement ratio is increased d) Proportion of sand is increased

P.T.O.
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4) Segregation in concrete results in
a) Porous layers b) Honey-combing

c) Sand streaks d) Surface scaling

5) After moulding, the test specimens of trial mix are placed at a temperature of
a) 10 ±  2°C b) 15°C± 2°C

c) 23°C ±  2°C d) 27°C ± 2°C

6) The standard consistency of a cement paste is define as

A) Consistency which will permit vicat plunger to penetrate to a depth of
33 to 35 mm from the top of the mould

B) Consistency which will permit vicat plunger to penetrate to a depth of
05 to 07 mm from the top of the mould

C) Consistency which will permit vicat plunger to penetrate to a depth of
33 to 35 mm from the bottom of the mould

D) Consistency which will permit vicat plunger to penetrate to a depth of
05 to 07 mm from the bottom of the mould

a) Only A) b) Only B)

c) Only D) d) A) and D) both

7) Aggregate which are suitable for making the concrete may have the angularity
no from

a) 1 to 11 b) 11 to 111

c) 0 to 11 d) 0 to 100

8) For the concrete used for the road having aggregate crushing value restricted
up to

a) 45% b) 30%
c) 50% d) 20%

9) Bulk density of standard material (water) is
a) 1 b) 1 kg/m3

c) 1g/cm3 d) 1 kg/cm3

10) True slump shows characteristic of
a) Homogenous material b) Non cohesive material

c) Segregation d) Bleeding

______________
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017  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 non-programmable calculator is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) How is consistence of cement paste measured ? 4

b) What is the influence of the fineness modulus on the properties of concrete

mixes ? 10

3. a) What are the broad types of admixtures ? 4

b) What would you do if a mixing truck got stuck but the mixer continued to

operate ? 9

4. a) What are the uses of plasticizers ? 4

b) What are the workability requirements for concrete to be pumped ? 9

5. a) Suggest the type of concrete for Industrial flooring. Justify the suggestion. 13

SECTION – II

6. a) Explain sustainability of concrete industry. 4

b) Which is the special process and technology employed for Roller compacted

concrete ? 10

Set P
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7. a) What are the particular problems in pumping air-entrained concrete ? 4

b) What are the disadvantages of using ready-mixed concrete ? 9

8. What is the procedure to design the mix for High grade Concrete ? 13

9. a) What is meant by a crack arrester in concrete ? 4

b) What are the various crack repair techniques ? Explain. 9

________________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017 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 alternatives :

1) Bulk density of standard material (water) is
a) 1 b) 1 kg/m3

c) 1g/cm3 d) 1 kg/cm3

2) True slump shows characteristic of
a) Homogenous material b) Non cohesive material
c) Segregation d) Bleeding

3) Aggregate which are suitable for making the concrete may have the angularity
no from
a) 1 to 11 b) 11 to 111
c) 0 to 11 d) 0 to 100

4) For the concrete used for the road having aggregate crushing value restricted
up to
a) 45% b) 30%
c) 50% d) 20%

5) In the Vicat’s apparatus, the cement paste is said to be of normal consistency,
if the rod penetrates by
a) 3 mm b) 5 to 10 mm

c) 23 to 25 mm d) 33 to 35 mm

P.T.O.
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6) For ordinary Portland cement

a) Initial setting time should not be less than 5 minutes and final setting
should not be more than 24 hours

b) Initial setting time should not be less than 30 minutes and final setting
should not be more than 600 minutes

c) Initial setting time should not be less than 60 minutes and final setting
should not be more than 600 minutes

d) Initial setting time should not be less than 5 minutes and final setting
should not be more than 600 minutes

7) If the trial mix gives a higher 28 days compressive strength value than the
design value then for the next trial

a) Cement content is reduced b) Water content is increased

c) Water cement ratio is increased d) Proportion of sand is increased

8) Segregation in concrete results in
a) Porous layers b) Honey-combing
c) Sand streaks d) Surface scaling

9) After moulding, the test specimens of trial mix are placed at a temperature of
a) 10 ±  2°C b) 15°C± 2°C

c) 23°C ±  2°C d) 27°C ± 2°C

10) The standard consistency of a cement paste is define as
A) Consistency which will permit vicat plunger to penetrate to a depth of

33 to 35 mm from the top of the mould

B) Consistency which will permit vicat plunger to penetrate to a depth of
05 to 07 mm from the top of the mould

C) Consistency which will permit vicat plunger to penetrate to a depth of
33 to 35 mm from the bottom of the mould

D) Consistency which will permit vicat plunger to penetrate to a depth of
05 to 07 mm from the bottom of the mould

a) Only A) b) Only B)

c) Only D) d) A) and D) both

______________

Set Q
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017  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 non-programmable calculator is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) How is consistence of cement paste measured ? 4

b) What is the influence of the fineness modulus on the properties of concrete

mixes ? 10

3. a) What are the broad types of admixtures ? 4

b) What would you do if a mixing truck got stuck but the mixer continued to

operate ? 9

4. a) What are the uses of plasticizers ? 4

b) What are the workability requirements for concrete to be pumped ? 9

5. a) Suggest the type of concrete for Industrial flooring. Justify the suggestion. 13

SECTION – II

6. a) Explain sustainability of concrete industry. 4

b) Which is the special process and technology employed for Roller compacted

concrete ? 10

Set Q
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7. a) What are the particular problems in pumping air-entrained concrete ? 4

b) What are the disadvantages of using ready-mixed concrete ? 9

8. What is the procedure to design the mix for High grade Concrete ? 13

9. a) What is meant by a crack arrester in concrete ? 4

b) What are the various crack repair techniques ? Explain. 9

________________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017 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 alternatives :

1) After moulding, the test specimens of trial mix are placed at a temperature of

a) 10 ±  2°C b) 15°C± 2°C
c) 23°C ±  2°C d) 27°C ± 2°C

2) The standard consistency of a cement paste is define as
A) Consistency which will permit vicat plunger to penetrate to a depth of

33 to 35 mm from the top of the mould

B) Consistency which will permit vicat plunger to penetrate to a depth of
05 to 07 mm from the top of the mould

C) Consistency which will permit vicat plunger to penetrate to a depth of
33 to 35 mm from the bottom of the mould

D) Consistency which will permit vicat plunger to penetrate to a depth of
05 to 07 mm from the bottom of the mould

a) Only A) b) Only B)

c) Only D) d) A) and D) both

3) Bulk density of standard material (water) is

a) 1 b) 1 kg/m3

c) 1g/cm3 d) 1 kg/cm3

P.T.O.



SLR-VB – 73 -2- �������	�

4) True slump shows characteristic of

a) Homogenous material b) Non cohesive material

c) Segregation d) Bleeding

5) If the trial mix gives a higher 28 days compressive strength value than the
design value then for the next trial

a) Cement content is reduced b) Water content is increased

c) Water cement ratio is increased d) Proportion of sand is increased

6) Segregation in concrete results in
a) Porous layers b) Honey-combing

c) Sand streaks d) Surface scaling

7) In the Vicat’s apparatus, the cement paste is said to be of normal consistency,
if the rod penetrates by

a) 3 mm b) 5 to 10 mm

c) 23 to 25 mm d) 33 to 35 mm

8) For ordinary Portland cement

a) Initial setting time should not be less than 5 minutes and final setting
should not be more than 24 hours

b) Initial setting time should not be less than 30 minutes and final setting
should not be more than 600 minutes

c) Initial setting time should not be less than 60 minutes and final setting
should not be more than 600 minutes

d) Initial setting time should not be less than 5 minutes and final setting
should not be more than 600 minutes

9) Aggregate which are suitable for making the concrete may have the angularity
no from

a) 1 to 11 b) 11 to 111
c) 0 to 11 d) 0 to 100

10) For the concrete used for the road having aggregate crushing value restricted
up to

a) 45% b) 30%

c) 50% d) 20%

______________
Set R
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017  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 non-programmable calculator is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) How is consistence of cement paste measured ? 4

b) What is the influence of the fineness modulus on the properties of concrete

mixes ? 10

3. a) What are the broad types of admixtures ? 4

b) What would you do if a mixing truck got stuck but the mixer continued to

operate ? 9

4. a) What are the uses of plasticizers ? 4

b) What are the workability requirements for concrete to be pumped ? 9

5. a) Suggest the type of concrete for Industrial flooring. Justify the suggestion. 13

SECTION – II

6. a) Explain sustainability of concrete industry. 4

b) Which is the special process and technology employed for Roller compacted

concrete ? 10

Set R
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7. a) What are the particular problems in pumping air-entrained concrete ? 4

b) What are the disadvantages of using ready-mixed concrete ? 9

8. What is the procedure to design the mix for High grade Concrete ? 13

9. a) What is meant by a crack arrester in concrete ? 4

b) What are the various crack repair techniques ? Explain. 9

________________
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B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017 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 alternatives :

1) If the trial mix gives a higher 28 days compressive strength value than the
design value then for the next trial
a) Cement content is reduced b) Water content is increased
c) Water cement ratio is increased d) Proportion of sand is increased

2) Segregation in concrete results in
a) Porous layers b) Honey-combing
c) Sand streaks d) Surface scaling

3) After moulding, the test specimens of trial mix are placed at a temperature of
a) 10 ±  2°C b) 15°C± 2°C
c) 23°C ±  2°C d) 27°C ± 2°C

4) The standard consistency of a cement paste is define as
A) Consistency which will permit vicat plunger to penetrate to a depth of

33 to 35 mm from the top of the mould
B) Consistency which will permit vicat plunger to penetrate to a depth of

05 to 07 mm from the top of the mould
C) Consistency which will permit vicat plunger to penetrate to a depth of

33 to 35 mm from the bottom of the mould
D) Consistency which will permit vicat plunger to penetrate to a depth of

05 to 07 mm from the bottom of the mould
a) Only A) b) Only B)
c) Only D) d) A) and D) both

P.T.O.
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5) Aggregate which are suitable for making the concrete may have the angularity
no from

a) 1 to 11 b) 11 to 111

c) 0 to 11 d) 0 to 100

6) For the concrete used for the road having aggregate crushing value restricted
up to

a) 45% b) 30%
c) 50% d) 20%

7) Bulk density of standard material (water) is
a) 1 b) 1 kg/m3

c) 1g/cm3 d) 1 kg/cm3

8) True slump shows characteristic of
a) Homogenous material b) Non cohesive material

c) Segregation d) Bleeding

9) In the Vicat’s apparatus, the cement paste is said to be of normal consistency,
if the rod penetrates by

a) 3 mm b) 5 to 10 mm

c) 23 to 25 mm d) 33 to 35 mm

10) For ordinary Portland cement

a) Initial setting time should not be less than 5 minutes and final setting
should not be more than 24 hours

b) Initial setting time should not be less than 30 minutes and final setting
should not be more than 600 minutes

c) Initial setting time should not be less than 60 minutes and final setting
should not be more than 600 minutes

d) Initial setting time should not be less than 5 minutes and final setting
should not be more than 600 minutes

______________

Set S
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Seat
No.

B.E. (Civil) (Part – II) Examination, 2017
Elective – III : ADVANCED CONCRETE TECHNOLOGY

Day and Date : Tuesday, 23-5-2017  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 non-programmable calculator is allowed.

4) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) How is consistence of cement paste measured ? 4

b) What is the influence of the fineness modulus on the properties of concrete

mixes ? 10

3. a) What are the broad types of admixtures ? 4

b) What would you do if a mixing truck got stuck but the mixer continued to

operate ? 9

4. a) What are the uses of plasticizers ? 4

b) What are the workability requirements for concrete to be pumped ? 9

5. a) Suggest the type of concrete for Industrial flooring. Justify the suggestion. 13

SECTION – II

6. a) Explain sustainability of concrete industry. 4

b) Which is the special process and technology employed for Roller compacted

concrete ? 10

Set S
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7. a) What are the particular problems in pumping air-entrained concrete ? 4

b) What are the disadvantages of using ready-mixed concrete ? 9

8. What is the procedure to design the mix for High grade Concrete ? 13

9. a) What is meant by a crack arrester in concrete ? 4

b) What are the various crack repair techniques ? Explain. 9

________________
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B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
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 : 20

1. Choose the correct answer : 20

1) If primal is minimize 30x1 + 40x2 subjected to 6x1 + 12x2 ≤  120 and 8x1 + 5x2 ≤  60, x1, x2 ≥  0
the dual will have objective function as
a) 6y1 + 8y2 (Minimize) b) 6y1 – 8y2 (Maximize)
c) 120y1 + 60y2 (Maximize) d) 120y1 – 60y2 (Maximize)

2) The failures of decision based on optimization techniques modeling to managerial problem
is attributes to
a) Model maker’s ignorance
b) Manager’s inefficiency
c) Decision makers fault
d) Understanding between decision makers and model makers

3) 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

4) In artificial variables techniques, the artificial variables are added to the constraints of
a) ≥  and = type b) ≤  and = type c) ≥ , ≤  and = type d) All of these

5) In the graphical variables techniques, the artificial variables are added to the constraints of
a) objective function equation b) constraint equation
c) linear equation d) all of these

6) One disadvantage of using N-W-C rule to find initial solution to the transportation problem is that
a) It is complicated to use
b) It does not take into account the cost of transportation
c) It leads to a degenerate initial solution
d) All of the above

7) 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

P.T.O.
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8) 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

9) 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 the above

10) 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

11) 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

12) If number of rows exceed number of columns by 2(two), then we add
a) A dummy row b) Two dummy rows c) A dummy column d) Two dummy columns

13) 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

14) 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

15) 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

16) 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

17) 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

18) 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

19) Games with saddle point are __________ in the nature.
a) Deterministic b) Probabilistic c) Stochastic d) Normative

20) Which of the following is wrong ?
a) Games without saddle point are probabilistic
b) Games with saddle points will have pure strategies
c) games without saddle points use mixed strategies
d) Games with saddle points can not be solved by dominance rule

______________
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B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Attempt any two from Q. 3 to Q. 5

from Section – I. Attempt any two from Q. 7 to Q. 9 from Section – II.
4) A graph paper may be used for the graphical method. Use of

non-programmable calculator is allowed.
5) Make suitable assumptions only if needed but mention them clearly.

SECTION – I

2. a) Explain the applications of optimization in civil engineering. 4

b) Use simplex method to maximize Z = 80x1 + 55x2 subject to 8
4x1 + 2x2 ≤  40
2x1 + 4x2 ≤  32
and x1 ≥  0, x2 ≥  0.

c) Explain the classification of optimization problems. 4

3. Use two phase method to solve the following linear programming problem. 12

Max Z = 3x1 – x2 subject to
2x1 + x2 ≥  2
x1 + 3x2 ≤  2
x2 ≤  4
and x1 ≥  0, x2 ≥  0.

4. Solve by lowest cost entry method and obtain an optimal solution for the following
transportation matrix : 12

W1 W2 W3 Availability

F1 50 30 220 1

F2 90 45 170 3

F3 250 200 50 4

Requirement 4 2 2
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5. Determine the shortest route for the following network. 12

SECTION – II

6. a) Solve the following game by graphical method : 8

B1   B2
A1  – 2    0
A2    3  – 1
A3  – 3    2
A4     5   – 4

b) Explain decision making under certainty, uncertainty and risk, with the help of suitable example. 8

7. a) A foundry regularly uses 1,000 folds per day for 250 days in a year. Folds can be purchased
in the lots of 1,000 for Rs. 10 per lot or in lots of 10,000 for Rs. 96.10 per lot. Ordering costs
are Rs. 10 per order and the holding costs of items in inventory are estimated to be 20% of
cost per year.
1) What is the EOQ and associated annual cost assuming that only lots of 1,000 items are

available ?
2) What is the EOQ and the associated annual cost assuming that only lots of 10,000

items are available ?
3) Compare the costs of the two answers above and state the optimal ordering policy for

these folds assuming that lots of 1,000 or 10,000 items can be ordered. 8

b) Explain probabilistic model of inventory management. 4

8. Write note on : 12

a) Gomory’s Cutting Plane Method

b) Dynamic Programming.

9. Write note on : 12

a) Artificial neural network

b) Fuzzy logic.
_____________________



��������� SLR-VB – 77
Seat
No. Set Q
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OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
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 : 20

1. Choose the correct answer : 20
1) 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

2) 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

3) 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

4) Games with saddle point are __________ in the nature.
a) Deterministic b) Probabilistic c) Stochastic d) Normative

5) Which of the following is wrong ?
a) Games without saddle point are probabilistic
b) Games with saddle points will have pure strategies
c) games without saddle points use mixed strategies
d) Games with saddle points can not be solved by dominance rule

6) If primal is minimize 30x1 + 40x2 subjected to 6x1 + 12x2 ≤  120 and 8x1 + 5x2 ≤  60, x1, x2 ≥  0
the dual will have objective function as
a) 6y1 + 8y2 (Minimize) b) 6y1 – 8y2 (Maximize)
c) 120y1 + 60y2 (Maximize) d) 120y1 – 60y2 (Maximize)

7) The failures of decision based on optimization techniques modeling to managerial problem
is attributes to
a) Model maker’s ignorance
b) Manager’s inefficiency
c) Decision makers fault
d) Understanding between decision makers and model makers

8) 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.
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9) In artificial variables techniques, the artificial variables are added to the constraints of
a) ≥  and = type b) ≤  and = type c) ≥ , ≤  and = type d) All of these

10) In the graphical variables techniques, the artificial variables are added to the constraints of
a) objective function equation b) constraint equation
c) linear equation d) all of these

11) One disadvantage of using N-W-C rule to find initial solution to the transportation problem is that
a) It is complicated to use
b) It does not take into account the cost of transportation
c) It leads to a degenerate initial solution
d) All of the above

12) 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

13) 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

14) 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 the above

15) 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

16) 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

17) If number of rows exceed number of columns by 2(two), then we add
a) A dummy row b) Two dummy rows c) A dummy column d) Two dummy columns

18) 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

19) 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

20) 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

______________
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B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Attempt any two from Q. 3 to Q. 5

from Section – I. Attempt any two from Q. 7 to Q. 9 from Section – II.
4) A graph paper may be used for the graphical method. Use of

non-programmable calculator is allowed.
5) Make suitable assumptions only if needed but mention them clearly.

SECTION – I

2. a) Explain the applications of optimization in civil engineering. 4

b) Use simplex method to maximize Z = 80x1 + 55x2 subject to 8
4x1 + 2x2 ≤  40
2x1 + 4x2 ≤  32
and x1 ≥  0, x2 ≥  0.

c) Explain the classification of optimization problems. 4

3. Use two phase method to solve the following linear programming problem. 12

Max Z = 3x1 – x2 subject to
2x1 + x2 ≥  2
x1 + 3x2 ≤  2
x2 ≤  4
and x1 ≥  0, x2 ≥  0.

4. Solve by lowest cost entry method and obtain an optimal solution for the following
transportation matrix : 12

W1 W2 W3 Availability

F1 50 30 220 1

F2 90 45 170 3

F3 250 200 50 4

Requirement 4 2 2
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5. Determine the shortest route for the following network. 12

SECTION – II

6. a) Solve the following game by graphical method : 8

B1   B2
A1  – 2    0
A2    3  – 1
A3  – 3    2
A4     5   – 4

b) Explain decision making under certainty, uncertainty and risk, with the help of suitable example. 8

7. a) A foundry regularly uses 1,000 folds per day for 250 days in a year. Folds can be purchased
in the lots of 1,000 for Rs. 10 per lot or in lots of 10,000 for Rs. 96.10 per lot. Ordering costs
are Rs. 10 per order and the holding costs of items in inventory are estimated to be 20% of
cost per year.
1) What is the EOQ and associated annual cost assuming that only lots of 1,000 items are

available ?
2) What is the EOQ and the associated annual cost assuming that only lots of 10,000

items are available ?
3) Compare the costs of the two answers above and state the optimal ordering policy for

these folds assuming that lots of 1,000 or 10,000 items can be ordered. 8

b) Explain probabilistic model of inventory management. 4

8. Write note on : 12

a) Gomory’s Cutting Plane Method

b) Dynamic Programming.

9. Write note on : 12

a) Artificial neural network

b) Fuzzy logic.
_____________________
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Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
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 : 20

1. Choose the correct answer : 20
1) 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

2) If number of rows exceed number of columns by 2(two), then we add
a) A dummy row b) Two dummy rows c) A dummy column d) Two dummy columns

3) 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

4) 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

5) 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

6) 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

7) 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

8) 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

9) Games with saddle point are __________ in the nature.
a) Deterministic b) Probabilistic c) Stochastic d) Normative

10) Which of the following is wrong ?
a) Games without saddle point are probabilistic
b) Games with saddle points will have pure strategies
c) games without saddle points use mixed strategies
d) Games with saddle points can not be solved by dominance rule

P.T.O.
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11) If primal is minimize 30x1 + 40x2 subjected to 6x1 + 12x2 ≤  120 and 8x1 + 5x2 ≤  60, x1, x2 ≥  0
the dual will have objective function as
a) 6y1 + 8y2 (Minimize) b) 6y1 – 8y2 (Maximize)
c) 120y1 + 60y2 (Maximize) d) 120y1 – 60y2 (Maximize)

12) The failures of decision based on optimization techniques modeling to managerial problem
is attributes to
a) Model maker’s ignorance
b) Manager’s inefficiency
c) Decision makers fault
d) Understanding between decision makers and model makers

13) 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

14) In artificial variables techniques, the artificial variables are added to the constraints of
a) ≥  and = type b) ≤  and = type c) ≥ , ≤  and = type d) All of these

15) In the graphical variables techniques, the artificial variables are added to the constraints of
a) objective function equation b) constraint equation
c) linear equation d) all of these

16) One disadvantage of using N-W-C rule to find initial solution to the transportation problem is that
a) It is complicated to use
b) It does not take into account the cost of transportation
c) It leads to a degenerate initial solution
d) All of the above

17) 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

18) 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

19) 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 the above

20) 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

______________
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B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Attempt any two from Q. 3 to Q. 5

from Section – I. Attempt any two from Q. 7 to Q. 9 from Section – II.
4) A graph paper may be used for the graphical method. Use of

non-programmable calculator is allowed.
5) Make suitable assumptions only if needed but mention them clearly.

SECTION – I

2. a) Explain the applications of optimization in civil engineering. 4

b) Use simplex method to maximize Z = 80x1 + 55x2 subject to 8
4x1 + 2x2 ≤  40
2x1 + 4x2 ≤  32
and x1 ≥  0, x2 ≥  0.

c) Explain the classification of optimization problems. 4

3. Use two phase method to solve the following linear programming problem. 12

Max Z = 3x1 – x2 subject to
2x1 + x2 ≥  2
x1 + 3x2 ≤  2
x2 ≤  4
and x1 ≥  0, x2 ≥  0.

4. Solve by lowest cost entry method and obtain an optimal solution for the following
transportation matrix : 12

W1 W2 W3 Availability

F1 50 30 220 1

F2 90 45 170 3

F3 250 200 50 4

Requirement 4 2 2
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5. Determine the shortest route for the following network. 12

SECTION – II

6. a) Solve the following game by graphical method : 8

B1   B2
A1  – 2    0
A2    3  – 1
A3  – 3    2
A4     5   – 4

b) Explain decision making under certainty, uncertainty and risk, with the help of suitable example. 8

7. a) A foundry regularly uses 1,000 folds per day for 250 days in a year. Folds can be purchased
in the lots of 1,000 for Rs. 10 per lot or in lots of 10,000 for Rs. 96.10 per lot. Ordering costs
are Rs. 10 per order and the holding costs of items in inventory are estimated to be 20% of
cost per year.
1) What is the EOQ and associated annual cost assuming that only lots of 1,000 items are

available ?
2) What is the EOQ and the associated annual cost assuming that only lots of 10,000

items are available ?
3) Compare the costs of the two answers above and state the optimal ordering policy for

these folds assuming that lots of 1,000 or 10,000 items can be ordered. 8

b) Explain probabilistic model of inventory management. 4

8. Write note on : 12

a) Gomory’s Cutting Plane Method

b) Dynamic Programming.

9. Write note on : 12

a) Artificial neural network

b) Fuzzy logic.
_____________________
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OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
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 : 20

1. Choose the correct answer : 20
1) One disadvantage of using N-W-C rule to find initial solution to the transportation problem is that

a) It is complicated to use
b) It does not take into account the cost of transportation
c) It leads to a degenerate initial solution
d) All of the above

2) 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

3) 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

4) 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 the above

5) 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

6) 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

P.T.O.
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7) If number of rows exceed number of columns by 2(two), then we add
a) A dummy row b) Two dummy rows c) A dummy column d) Two dummy columns

8) 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

9) 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

10) 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

11) 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

12) 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

13) 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

14) Games with saddle point are __________ in the nature.
a) Deterministic b) Probabilistic c) Stochastic d) Normative

15) Which of the following is wrong ?
a) Games without saddle point are probabilistic
b) Games with saddle points will have pure strategies
c) games without saddle points use mixed strategies
d) Games with saddle points can not be solved by dominance rule

16) If primal is minimize 30x1 + 40x2 subjected to 6x1 + 12x2 ≤  120 and 8x1 + 5x2 ≤  60, x1, x2 ≥  0
the dual will have objective function as
a) 6y1 + 8y2 (Minimize) b) 6y1 – 8y2 (Maximize)
c) 120y1 + 60y2 (Maximize) d) 120y1 – 60y2 (Maximize)

17) The failures of decision based on optimization techniques modeling to managerial problem
is attributes to
a) Model maker’s ignorance
b) Manager’s inefficiency
c) Decision makers fault
d) Understanding between decision makers and model makers

18) 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

19) In artificial variables techniques, the artificial variables are added to the constraints of
a) ≥  and = type b) ≤  and = type c) ≥ , ≤  and = type d) All of these

20) In the graphical variables techniques, the artificial variables are added to the constraints of
a) objective function equation b) constraint equation
c) linear equation d) all of these

______________
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B.E. (Civil) (Part – II) Examination, 2017
OPTIMIZATION TECHNIQUES (Elective – III)

Day and Date : Tuesday, 23-5-2017 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 non-programmable calculators is allowed.
3) Q. 2 and Q. 6 are compulsory. Attempt any two from Q. 3 to Q. 5

from Section – I. Attempt any two from Q. 7 to Q. 9 from Section – II.
4) A graph paper may be used for the graphical method. Use of

non-programmable calculator is allowed.
5) Make suitable assumptions only if needed but mention them clearly.

SECTION – I

2. a) Explain the applications of optimization in civil engineering. 4

b) Use simplex method to maximize Z = 80x1 + 55x2 subject to 8
4x1 + 2x2 ≤  40
2x1 + 4x2 ≤  32
and x1 ≥  0, x2 ≥  0.

c) Explain the classification of optimization problems. 4

3. Use two phase method to solve the following linear programming problem. 12

Max Z = 3x1 – x2 subject to
2x1 + x2 ≥  2
x1 + 3x2 ≤  2
x2 ≤  4
and x1 ≥  0, x2 ≥  0.

4. Solve by lowest cost entry method and obtain an optimal solution for the following
transportation matrix : 12

W1 W2 W3 Availability

F1 50 30 220 1

F2 90 45 170 3

F3 250 200 50 4

Requirement 4 2 2
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5. Determine the shortest route for the following network. 12

SECTION – II

6. a) Solve the following game by graphical method : 8

B1   B2
A1  – 2    0
A2    3  – 1
A3  – 3    2
A4     5   – 4

b) Explain decision making under certainty, uncertainty and risk, with the help of suitable example. 8

7. a) A foundry regularly uses 1,000 folds per day for 250 days in a year. Folds can be purchased
in the lots of 1,000 for Rs. 10 per lot or in lots of 10,000 for Rs. 96.10 per lot. Ordering costs
are Rs. 10 per order and the holding costs of items in inventory are estimated to be 20% of
cost per year.
1) What is the EOQ and associated annual cost assuming that only lots of 1,000 items are

available ?
2) What is the EOQ and the associated annual cost assuming that only lots of 10,000

items are available ?
3) Compare the costs of the two answers above and state the optimal ordering policy for

these folds assuming that lots of 1,000 or 10,000 items can be ordered. 8

b) Explain probabilistic model of inventory management. 4

8. Write note on : 12

a) Gomory’s Cutting Plane Method

b) Dynamic Programming.

9. Write note on : 12

a) Artificial neural network

b) Fuzzy logic.
_____________________
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"$ ������� �	��		��� �!	����� 	''�"�	��� �	��'� "��"	� �	���"	
�$ !������	,	��(	����	���	�

�$ /�"	������	��!��(		����)�	�������� �	&�����)���������� ���	�,	������ '����#��)�������	������	�����
!�����������	+�� ��
�$ �	�	������)�!�)!� ���� '�"����(�	����� �	����,	� ��"��	�"	��'���	�	
($ ���������)� !�����	��� �	!�(�����������	���	
"$ ������)� �!	��		�� '���		������ ��'	���	�	�,�"	� ������	���'�����������������,����)� �!	� �	&����	

�����#	�
�$ "����"���)� �	"!��"��� ��,	�� ���	,�����	���������� �!	� �	����������'� ��'	���	�	�,�"	

�$ 0�	����	��	�,�����	�����!	���!��	���	���	����	��	������	��"	����	�������	�	�,�����	�����!	���!
!�1�����"��	������))�	,��	�����������	��(�
�$ �	,	�����)�	,�"�����������	)�	��"����������)�������������������(�������'�	�	�)	�"�������	

�����	,	�����)�����(��"�	��"���������)���
($ �	,	�����)����	�	�)	�"����	�������������	��(��!��)����������1���������)���������������)

������	��	���	� ��� ����	"�� ��'	���	� 	�,�"	
"$ �	,	�����)� �� ��(��"� 	��"������ ���)����� "����"���)� 	���	�����)�"� ��,	�� ���� "����������)

��������� ������"������)��'� 	�	�)	�"�� �	��	'� �����	
�$ �	,	�����)����	�	�)	�"����	��������"������������������)�������	��	���	��������	"�� ��'	���	

	�,�"	������	,	�����)�����(��"�	��"���������)���

�$ �!	���������"��	��'� '��������#��	��"��������������'�	��������	�� �
�$ ����)	� ��� "�,��� 	�)��		���)� ���"���	�� �"!�����������	���	�� 	�"�
($ ���)	�"��	� ������)��'���(��"��������,��	� '�"�����	
"$ ��''�"����� �������������)����������'��	������!�)�	�	
�$ ���	����������'� ���	"������������������)��"��,���	

��#�+�

�'��

%��



�'���

����	�����
 ��� �������	�

2$ 3��	����	����"	��'��������)�#��	������ ��"���	������'� �!	� '����#��)�	+"	��
�$ �������)�#��	�����	�����)�����	�"������	� ($ ������)	��#	��

"$ (�	#	��	 �$ ��#	�������

4$ �	���"����!�����(	� ��"��	�
�$ "��	���� �!	��	��	�� '�	���!����������	�	�)	�"��"��	�����

($ #!	�	����	������������	�'�,���	���������)	
"$ #!	�	�!	��	�����	���������,	)	���������	�	������""	�(�	

�$ #!	�	��!	�#��	����(�	�������		�	���!������	�	�

��$ *�	�)	�"��	�,�����	�����!	���!�"��������	���	���	�"����	�����
�$ �����)��!�	��#���'�������	�

($ ����������#�����)����	"	�,	�
"$ �'�	�� �!	� �	"�	������""������������'������"	���	���

�$ ����� (�� &����'�	�� 	�,�����	����� !	���!� �	"�����

��$ 0��	������(�		���)���	��'���&�����!�����(	� ��	���'�	��(�
�$ ��,	���)���	��#!	�	��!	�	�!��(		�������"�	�	����,	"����(���	���	�	

($ ��,	���)���	�� �!��������	�� �!	�!	�,�	�� '���������)	
"$ ��,	���)���	���'� ��!�,	)	������

�$ ��,	���)�"�����	�������!	���	�	����������	����	�

��$ 3'�	���������		�,��������#	���!�,	�(		���	����	����!	��!�����(	
�$ �������	��#		���� '��� !�����	��	�����

($ ���� ���	����	��� (�"�� ����� 	�,�"	
"$ "�	��	����������'	"�	�

�$ ���	"�	��(����&����'�	��	�,�����	����� !	���!� �	"�����

��$ �!	��!�����(	��	�	����	��(	'��	���������'	"����� �������(��	�� ��� ����,�������	�
�$ �5 ($  !�����	��	����� "$ *�"���� "���� �$ ���	

�-$ 3��� �	��	'�#���	��!����� �	"	�,	

�$ ����������	� �	"!��"��� ���	 ($ ����������	� ����(����"
"$ ����������	� ,�""������� �$ "���	��'��!	�	�	�)	�"����	��������"���������

��$ 3���	�	�)	�"���"����������������!�����	����	!�(�����������	���	�!�����(	�"����	������#��!����'

�!	��""���	�"	��'�������	�
�$ �!�		���� ($ �!�		�#		� "$ �!�		�����! �$ �+�����!

��$ 3��	+����	��'���������������	�� �

�$ ��	�	� 	���	��" ($ ������(�	����'�'�����������)
"$ ��!����"��	 �$ ���	� 	+������

��$ �!	���������)�����'�������	����	���	��	�������

�$ �������	"�� �!	����������� ($ �������	"�� ,����(�	� �	���"	
"$ ��� �		��"������"������ ���	���	� �$ �������	"��	�,�����	�����!	���!��	����	�

�2$ 0��������	�,�����	�����!	���!�"��"	��������)���������������	����	����,����)�,�"����#��!

�$ '������������#��	��������(�	�)	�	����� ($ '����� '�	��� �	'��)	�������� !	��	�
"$ #��	��� '����� !	��	��� ��������� �$ #��	��� !	���� "���!��)���	��"��	

�4$ �!	�����,����(�	� ��'������������!�,	����!���� ���"�	�������	������	� �

�$ �!��	����(	����������		��'� ��"����������������� ���	���������������"�	��	
($ ���#�	�)	��'�#!�"!���	����	� ���	��� ���(	�!���	��!��������	���"	�����	�,�"	��,����(�	� ��

������������!		���	�
"$ '������������������������	�	�)	�"����	�������������

�$ ����		��'�����!�����������"����"� �!���)!���� �!	�"������

��$ *�,�����	����� ���������� ��,��,	
�$ &����������)��'���	�� ���#!�"!� ����,������#��!�"������"�(�	���	�	���	��	����)

($ "���	"���)�� ��	����)�����������)��'�!�����#��	� �����	,	��� �����'���	�	
"$ !�)�	��"�����)	�	����'� ���������� ��,	��"����	������

�$ ������)��'���	��#��!��	��"��	� ��� �	��"	����	�������	���	�	����

66666666666666



�'���

�������	� ��� ����	�����


�������������������������������������� �

!��"�#��$"%"&$%#���'(���'�������

�����������	�
���	�������������� ����� 
�2�

���	�
����������� ������������

����������	�
���� ���/��������0�����	������������ "���������	��	#�����	���1�������������	#

��2� 	���3�

7* �%/8�9� %

�� �$ *+������:��!�:�����#��!� ����(�	� 	+����	� 


($ *+������ �!	� "��"	��� �'�*�,�����	����� ����	�� 


�� �$ *+������5�����	"���)������ ��������"������ ���)	�)���!�"��� �		��"!	� 4

($ *+������ ����"��	�������"!������	�"	������������"!� 


-� �$ ;���	��(����7	���"�<��	� ��� %����� 4

($ *+������ �(���� "��	� �'� ,��"����� 4

"$  ��	� �'� �������	� 4

�� ;���	�!�������	����
  �

�$ 5�1����<�����������

($ =����>	�<����)

"$ .	���'�����)�

7* �%/8�9� %%

�� �$ *+������0��,������'� %��	����	� �	��	'��	���	� ��� ����	�� �''	"�	���	���	� 


($ ;!�����	��!	��	���	��'���?���	��������������!�1����@ 


�� �$ *+������ ���"���	������8���7���"���	������)������ 


($ A%7�����A07������"������ ��� ����	������)������ 4

2� �$ *+������ ���	��'�8�������� %������	��'�����	������)	�	��� 4

($ *+������ ���	� ���� �	����(�����	� �'������"����)�����	� 


4� �$ *+������.	������!���(	�#		������	�������	,	����	��� 


($ =�"���(���	��������	��'���''	�	��� '��"�������	� 4

666666666666666666666

�'��

%��



�'���


	SLR-VB-21.pdf
	A.pdf
	B.pdf
	C.pdf
	D.pdf

	SLR-VB-22.pdf
	SLR-VB-22(P).pdf
	SLR-VB-22(Q).pdf
	SLR-VB-22(R).pdf
	SLR-VB-22(S).pdf

	SLR-VB-23.pdf
	SLR-VB-23(Set-P).pdf
	SLR-VB-23(Set-Q).pdf
	SLR-VB-23(Set-R).pdf
	SLR-VB-23(Set-S).pdf

	SLR-VB-24.pdf
	SSLR VB 24 (P).pdf
	SSLR VB 24 (Q).pdf
	SSLR VB 24 (R).pdf
	SSLR VB 24 (S).pdf

	SLR-VB-25.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-26.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-27.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-28.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-29.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-30.pdf
	SLR-VB-30 (Set P).pdf
	SLR-VB-30 (Set Q).pdf
	SLR-VB-30 (Set R).pdf
	SLR-VB-30 (Set S).pdf

	SLR-VB-31.pdf
	SLR-VB-31 (Set-P).pdf
	SLR-VB-31 (Set-Q).pdf
	SLR-VB-31 (Set-R).pdf
	SLR-VB-31 (Set-S).pdf

	SLR-VB-32.pdf
	P Set SLR-VB-32.pdf
	Q Set SLR-VB-32.pdf
	R Set SLR-VB-32.pdf
	S Set SLR-VB-32.pdf

	SLR-VB-33.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-34.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-35.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-36.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-37.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-38.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-40.pdf
	SLR-VB-40(Set-P).pdf
	SLR-VB-40(Set-Q).pdf
	SLR-VB-40(Set-R).pdf
	SLR-VB-40(Set-S).pdf

	SLR-VB-41.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-42.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-43.pdf
	SLR-VB-43 (Set-P).pdf
	SLR-VB-43 (Set-Q).pdf
	SLR-VB-43 (Set-R).pdf
	SLR-VB-43 (Set-S).pdf

	SLR-VB-44.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-45 (b).pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-45 (d).pdf
	SLR VB 45 (d) (P).pdf
	SLR VB 45 (d) (Q).pdf
	SLR VB 45 (d) (R).pdf
	SLR VB 45 (d) (S).pdf

	SLR-VB-45(A).pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-45(c).pdf
	SLR-VB-45(e).pdf
	SLR-VB-46.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-47.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-48.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-49.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-50.pdf
	SLR-VB-50 (Set-P).pdf
	SLR-VB-50 (Set-Q).pdf
	SLR-VB-50 (Set-R).pdf
	SLR-VB-50 (Set-S).pdf

	SLR-VB-51.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-52.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-53.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-54.pdf
	SLR VB 54 (P).pdf
	SLR VB 54 (Q).pdf
	SLR VB 54 (R).pdf
	SLR VB 54 (S).pdf

	SLR-VB-59.pdf
	SLR-VB-59(Set-P).pdf
	SLR-VB-59(Set-Q).pdf
	SLR-VB-59(Set-R).pdf
	SLR-VB-59(Set-S).pdf

	SLR-VB-60.pdf
	SLR-VB-60 (Set-P).pdf
	SLR-VB-60 (Set-Q).pdf
	SLR-VB-60 (Set-R).pdf
	SLR-VB-60 (Set-S).pdf

	SLR-VB-62.pdf
	SLR-VB-62(P).pdf
	SLR-VB-62(Q).pdf
	SLR-VB-62(R).pdf
	SLR-VB-62(S).pdf

	SLR-VB-63.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-64.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-66.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-69.pdf
	SLR-VB-69 (Set-P).pdf
	SLR-VB-69 (Set-Q).pdf
	SLR-VB-69 (Set-R).pdf
	SLR-VB-69 (Set-S).pdf

	SLR-VB-70.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-71.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-72.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf

	SLR-VB-73.pdf
	SLR-VB-73 Set P.pdf
	SLR-VB-73 Set Q.pdf
	SLR-VB-73 Set R.pdf
	SLR-VB-73 Set S.pdf

	SLR-VB-77.pdf
	SLR-VB-77 (Set-P).pdf
	SLR-VB-77 (Set-Q).pdf
	SLR-VB-77 (Set-R).pdf
	SLR-VB-77 (Set-S).pdf

	SLR-VB-78.pdf
	P.pdf
	Q.pdf
	R.pdf
	S.pdf



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


