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Instructions:
(1)Answer any 3 question from each section.
(2)Answer to the TWO sections should be written in separate answer books
(3)Neat diagrams must be drawn whenever necessary.
(4)Figures to the right indicate full marks.
(5)Use of electronic pocket calculator is allowed.
(6)Assume suitable data whenever necessary.

SECTION-I
Q.1

(a)Explain the role of dam in water resource development of a country.
Classify dams based on different criteria giving example of each type and
what are their advantages and disadvantages?

(10)

(b)Explain the suitability of construction of a particular type of dam
under the following criterion.

(6)

1.Topography
2.Spillway size and location
3.Availability of construction material.
OR
1

Q.2

(a)Enlist the various IS guidelines with reference to:

(8)

(i)Dam safety
(ii)Dam design
(b)What are salient features of an arch dam and different types of arch dam?
Give three examples of arch dam?What is meant by best central angle of arch
dam and what is its value?
Q.3

(8)

(a)A concrete gravity dam has the following features above RL of 100.00m
Top of dam=200m RL
Water stands upto 195m RL
Width at top=7 m
Upstream batter of 1H to 10V at 150m RL
Downstream batter of 0.7H to 1V at 190m RL
Drainage gallery at 10 m from u/s vertical face
Uplift coefficient at gallery=0.6
Tail water depth=5m
Specific weight of dam material 24 kN /m3
`Determine the normal stress at each end of base of dam when reservoir is
empty and full.

(12)

(b)With a neat sketch of gravity dam,explain any three forces and their
effect on dam.

(6)
OR

Q.4

(a)Give a brief outline of procedure for design of non-overflow section of
a law gravity dam indicating clearly the forces considered for design.
(b)Find the minimum base width of an elementary triangular profile of a
gravity dam 25m high considering its self weight,water pressure and
uplift pressure only. Assume specific gravity of material of dam 2.25 and
2

(10)

Q.5

uplift factor 0.5.

(8)

(a)Discuss various causes of failure of an earth dam.

(8)

(b)Explain Swedish slip circle method of slope stability analysis.

(8)

OR
Q.6

(a)Determine the factor of safety of downstream slope of an earth
dam of homogeneous section drawn to a scale of 1:500 with the following
data.

(8)
(i)Length of slip circle arc=15cm
(ii)Total area of N-rectangles = 16.5cm2
(iii)Total area of T-rectangles = 7cm 2
(iv)Total area of U-rectangles = 5cm2
(v)Angle of internal friction= 26 0
(vi)Cohesion = 0.2 kg /cm 2
(vii)Specific weight of soil =1.8 kg /cm2

(b)Explain the various design principles of an earth dam.

(8)

SECTION-II
Q.7

(a)With the help of sketches briefly one energy dissipater provided for each
of the following cases.
(i)Jump Height Curve(JHC)lies above Tail Water Curve(TWC)at
all discharges.
(ii)JHC lies below the TWC at all discharges.

(6)

(b)Explain radial gate for spillway & it's working with the help of sectional
view.

(6)

(c)Draw proportionate and neat labeled sketch of typical diversion
3

headwork showing its six important components. Write functions of any
four components.

(6)
OR

Q.8

(a)Draw proportionate and neat labeled sketches of the following
energy dissipaters.

(6)

(i)Roller bucket (ii)Ski-jump bucket
(b)Explain briefly Bligh's theory of seepage with sketch .State its four
limitations.

(6)

(c)Write brief notes on .

(6)

(i)Safety and maintenance of spillway gates.
(ii)Differences between weirs and barrages.
Q.9

(a)What is meant by Cross-Drainage Work?Explain level crossing with the
help of a sketch.

(6)

(b)State merits and demerits of canal lining.

(5)

(c)Discuss briefly various types of canal outlets.

(5)

OR
Q.10 (a)Design a trapezoidal irrigation channel to carry a discharge of 40 m3 /s
using Kennedy's theory.Assume ratio of base width(B) to depth (D)as 2.5,
critical velocity ratio=1,Kutter's rugosity coefficient 'n'=0.023 and side
slopes 1H:2V.

(10)

(b)State various types of canal falls and explain any one type with the help
of a sketch.

(6)

Q.11 (a)Explain run-of-river of hydro-power with the help of a neat sketch.

(4)

(b)Explain following components of a hydro-power plant with neat sketches.
(i)Forebay

(ii)Surge tank
4

(4)

(c)Draw a neat sketch & explain 'cut-off' as river training work.

(4)

(d)Explain with neat sketches,uses of Groynes and their types.

(4)

OR
Q.12 Explain the following with relevant sketches.
(a)Alternate dikes:Necessity and advantages
(b)Guide bunds:Purpose and types.
(c)Groynes:Classification and uses
(d)Pumped -storage type of hydro-electric power plant.

5

(16)
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Instructions :
(1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from section I and
Q7 or Q8, Q9 or Q10, Q11 or Q12 from section II.
(2) Answers to the two sections should be written in
separate answer-books.
(3) Black figures to the right indicate full marks.
(4) Neat diagrams must be drawn wherever necessary.
(5) Use of logarithmic tables, slide rule, Mollier charts,
electronics pocket calculator is allowed.
(6) Assume suitable data, if necessary.
SECTION-I
Q1 a) Discuss the different systems of sewerage commonly used in India with their
relative merits and demerits.
6
b) Write a short note on pumping of savage.

4

c) Give the physical, chemical and biological characteristics of domestic sewage
from urban area.
6
OR
Q2 a) Design a sewer for a population of 100,000 with a water supply of 140
lit/capita/day; 75% of that resulting in sewage. The sewer is laid at a slope of 1 in
625 and is designed to carry 3 times D. W. F. when running full. Find the diameter
and the velocity of flow in the sewer. Assume N = 0.012 in the meanings formula.
8

1

b) Explain the following terms:
i) Self cleansing velocity.
ii) Variations in sewage flow.
iii) Hydraulically equivalent sections
iv) Effect of change of life on Sewage quality.

8

Q3 a) Draw a figure showing different zones of stream pollution and discuss in
detail about zone of active decomposition.
6
b) Discuss the river classification in per MEF.
4
c) Write Streeter-Phelps equation and explain the meaning each term involved in it.
6
OR
Q4 a) Enlist velocity control devices in grit chamber. Explain any one of them in
detailed with sketch.
8
b) Design the screen chamber of an ETP to treat a peak flow of 40 MLD of
sewage.
Assume inclination of bars 45° with horizontal, Size of bars: 10 mm x 60 mm;
10mm dimension facing the flow, clear spacing between bars as 50 mm and the
velocity through the screen as 0.8 m/sec at peak flow.
8
Q5 Explain the following modifications of the activated sludge process with
necessary flow diagrams and clearly differentiate them from the conventional
activate sludge process:18
i) Tapered Aeration.
ii) Step Aeration.
iii) Extended Aeration.
iv) Modified Aeration.
OR
Q6 a) Design a single stage high rate trickling filter for treatment of mixed waste
water comprising domestic sewage and industrial waste water.
9
Data:
i) Domestic sewage flow = 9MLD.
ii) Industrial w/w flow = 1MLD.
iii) Organic loading rate = 0.8 Kg/ m3/d &
Hydraulic loading rate 15 m3/ m2/d
v) Recirculation ratio = 2
2

Work out:
I) Volume of filter media.
II) Dimensions of trickling filter.
III) Efficiency & BOD5 of treated effluent.
b) An activated sludge process is to yield an effluent BOD5 of 20mg/1 and
suspended solids of 25 mg/l. The influent BOD5 following primary classifications
is 160mg/l. Work out the following.
9
i) Volume of the tank,
ii) Recirculation ratio,
iii) Per day oxygen requirement.
Assumptions are
i) Mean cell residence time,Ø c = 10 days,
ii) Micro organism decay coeff, kd = 0.05,
iii) The growth yield coeff, Y = 0.65,
iv) Waste flow is 10m3/minute.
SECTION-II
Q7 a) Write in details design parameters of aerated lagoons and mention the
advantages and disadvantages of the same.
7
b) Design an oxidation pond to treat a domestic sewage flow of 3MLD at a place,
the latitude of which is 24° N. The 5 day 20°C BOD of sewage is 250 mg/L,
Photosynthetic oxygen yield is 225 kg/ha/day and k=0.23 per day.
Assume necessary data if required.
9
OR
Q8 a) Write design steps required for oxidation pond.
6
b) Explain algal-bacterial symbiosis in oxidation pond.
4
c) Write about constructional details and design criteria of oxidation ditch.
6
Q9 a) Design a septic tank to treat sewage from a working women hostel of 25000
residents. Water supply rate 120 lpcd
Draw a neat sketch giving plan elevation of a septic tank designed above. Also
design and draw a soak well for the above septic tank considering percolation
capacity of the filter media say 1250 L/m3/day. Assume all other required data.
16
OR
3

Q10 a) Draw a neat sketch of conventional sludge digester and explain the
following:1) Different stages of the digestion process.
2) Micro-organisms responsible for the process.
3) Design parameters of anaerobic digester.
4) Capacity of the digester.
Q 11 Write short note on [any three]
a) Equalization and proportioning
b) Neutralization.
c) Sludge drying beds.
d) Sludge thickener.
e) Grab sample and composite sample

16

18

OR
Q12 Explain the source of wastewater generation its characteristics and treatment
options for its wastewater with the help of suitable flow diagrams for any two of
the following industries.
16
i) Distillery Industry
ii) Dairy Industry
iii) Pulp and paper Industry
iv) Textiles Industry

4
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Instructions
(1) Answer Q1 or Q2, Q3 OR Q4, From section І
(2)Answer Q5 OR Q6, Q7 OR Q8, From section ІІ.
(3) Answers to the two sections should be written in separate
answer-books.
(4) Figures to the right indicate full marks.
(5) IS 1343,IS456,IS 3370 are allowed
(6) If necessary assume suitable data and mention it clearly.
Q1.
(a) Explain

with neat sketches various systems of Pre stressing

[5]

(b) Explain

in detail various types of losses in post tensioned member

[5]

(c)

An Unsymmetrical I-Section of size top flange 500 x 200 mm, Bottom
flange 350 x 250 mm and web 150 x 600 mm is used to support an imposed
load of 15 KN/m over a span of 16 m. the effective pre stressing force of
1250 KN is located at 90 mm From soffit of the section at mid span. Cable
profile is parabolic and concentric at Support calculates the extreme fiber
stresses in concrete at mid span at initial and final stages. Take loss ratio as
0.82.
[15]
OR

Q2.
(a) State

what are the remedial measures to be taken to reduce losses in
prestress.

[8]

(b) A

post tensioned prestressed concrete beam is simply supported over a span
of 20m having cross sectional dimensions of top flange as 500 x 200mm,
web 150 x 800 mm and bottom flange 400 x 250 mm. the beam is
prestressed with 5 no’s of 12/5 Freyssinet parabolic cables with their C.G at
120 mm from extreme bottom fire cables are stressed one at a time from one
end only with pre stressing force of 1000KN. Calculate total loss of prestress
and jacking force at the age of 100 days, if coefficient of friction is 0.3,
coefficient of curvature and wave effect = 0.0026/m length of cable, slip of
anchorage at jacking end = 2 mm, creep coefficient = 2.4, Es=200 Gpa,
Creep and relaxation of steel= 1 % of initial prestress, Concrete grade=M 40
[17]

Q3. Design a post tension prestressed concrete beam using I section for flexure to
carry a live load of 15 KN/m over a simply supported span of 18 m with M 40
grade of concrete and Freyssinet cables of 12/5 (fy=1750 Mpa) or 12/7
(fy=1500Mpa), design the end block also. Draw sketches showing details of cable
profile, end block reinforcement, check fiber stress in concrete and deflection. [25]
OR
Q4.
(a) Explain

need of High strength steel and high strength Concrete in Prestress
Concrete construction
[7]

(b) A post

tension prestress concrete two way slab of 7m x 9 m with
discontinuous edges to support imposed load of KN/m2 use S3 cable having
area of each 100 mm2 , and fy=1800 Mpa. Check the safety of slab against
collapse and deflection at service load. Use M40 concrete
[18]
SECTION=II

Q5. Fig (1) Shows an intermediate frame of multistorie building the frames are
spaced at 4.5 m center analyze a rigid jointed frame taking live load 3 KN/m2 and

dead load as 4 KN/m2 for panels AB and BC respectively. Self weight of beam may
be taken as for 7m span=5 KN/m and for 5m Span=4KN/m. the relative stiffness of
the member are as shown in the fig. use portal method for horizontal loads and
proper substitute frame for vertical loads. Design the beam ABC for combined
effect of horizontal and vertical loads. Use 20% redistribution of moments for
vertical load moments. Use M25 and Fe 500.
[25]

OR
Q6.
(a) Write

detail note on substitute frame method.

(b) Analyze

[8]

the rigid jointed frame as shown in fig (3) by cantilever method for
Lateral loads. Flexural rigidity for all members is same. Analyze beam GHI
using Proper Substitute Frame, if it is subjected to vertical ultimate live &
Dead load including its self weight of intensities 15 KN/m and 12 KN/m on
Span GH and 20 KN/m and 15 KN/m on HI respectively. The horizontal

forces are as shown in fig. Calculate maximum span moment for HI and
support moment at H. design section for combined effect of vertical and
horizontal loads. Adopt 15% redistribution of moments for vertical load
moments. Use M20 and Fe 500
[17]

Q7. Design a T-shaped retaining wall for two layered leveled backfill for the
following Data
Upper layer, Height=2.5m,ø=30°, density of material=16KN/m3 .
Lower layer, Height=2.5m,ø=32°, density of material=18KN/m3 .
Safe bearing capacity of underlying strata is 195 KN/m2 the coeff. Of friction
between base and underlying strata is 0.45 .Draw lateral pressure diagram and
details of reinforcement in stem and base slab including curtailment if any. Use
M25 and Fe 500
[25]
OR
Q8. Design a slab and Beam type rectangular combined footing for two columns A
and B carrying working load 650 KN and 80 KN respectively column A is 230 mm
x 375 mm and column B is 230 mm x 40 mm. center to center distance between
the columns is 3.0 m and the property line is at 0.9 m from the faces of column A.
assume SBC of soil is 180 KN/m2 Use M20 and Fe 500. Draw details of
reinforcement in slab and central beam
[25]

