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Note: (i) This question paper has tweo sections ,‘A’ and ‘B’. Every section has four

questions.

(i) Answer any five questions. At least two questions should be answered from

each section.

(iii) All questions carry equal marks.
(iv) All parts of the same question must be answered together.

)
i)

The necessary data required in the questions are provided. However, suitable
data may also be assumed if deemed necessary for your answer.

Use of non-programmable calculator is permitted in this paper.
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(A) Draw the shear force and bending moment diagrams for a simply supported beam
of length 8 m and carrying a uniformly distributed load of 10 kN/m for a distance

of 4 m as shown in the figure below :
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(B) Three wires AD, BD and CD having the same cross-sectional area and of the same
material support a load W as shown in the figure below. Determine the tensions in
the three wires. Show also that the horizontal movement of D equals one-seventh

of the extension in BD.
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A single riveted lap joint is used to connect 12 mm thick plates by providing
20 mm diameter rivets at 50 mm pitch. Determine the strength of the joint and

joint efficiency. Take working stress in shear in rivets = 80 N/mm?, working stress
in bearing in rivets = 250 N/mm? and working stress in axial tension in plates
=10.6 fy where fy =260 N/mm?.

A singly reinforced rectangular beam is subjected to a bending moment of
36 kNm at working loads. The width of the beam is 200 mm. Find the depth and
steel area for balanced design. The materials are M20 grade concrete and mild
steel reinforcement.
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Define flow net and describe its properties and applications. Also explain the
graphical method of flow net construction.

Write descriptive notes with neat sketches on :

(1)  Surge tank : its functions and working

(i) Buckingham’s Pi-method of dimensional analysis

(iii) Net positive suction head of centrifugal punips
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A soil sample whose water content is 20 % has a bulk density of 2.16 g/cc. The
sample undergoes air drying with insignificant change in void ratio. What is the
water content of this sample when its bulk density is reduced to 2.00 g/cc ?

A laboratory specimen of clay 20 mm thick, drained at the top and bottom, has
taken 360 seconds to reach 50 % consolidation when the pressure was increased
from 75 kN/m?2 to 150 kN/m2. The initial void ratio was 0.80 and the final void
ratio due to the increment of load was 0.45. Determine the coefficient of
permeability of the clay (take T = 0.196 for 50 % consolidation).

Write short notes on :

(i) Newmark’s chart

(i) Negative skin friction in piles

(iii) Sand drains : importance and procedure of construction
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(A) What is water logging ? Explain the causes and ill effects of water logging. Also

(B)

33

(A)

(B)
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(D)
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suggest possible anti-water logging measures.
(1) What is hydrograph ? Draw a single peaked hydrograph and explain its
components.

(i) Given below are the observed flows from a storm of 6 hours duration on a
stream with a drainage area of 316 sq. km.,

Time Flow (in cumecs)
July 1, 0.0 AM. 17.00
6.0 A M. 113.20
Ncon 254.50
6.0 P.M. 198.00
July 2, 0.0 AM. 150.00
6.0 AM. 113.20
Noon 87.70
6.0 P.M. 67.90
July 3, 0.0 AM. 53.80
6.0 AM. 42.50
Noon 31.10
6.0 P.M. 22.64
July 4, 0.0 AM. 17.00

Assuming constant base flow of 17.0 cumecs, derive and plot a 6 hour unit
hydrograph. How many cm of rainfall excess does the above storm hydrograph

represent ?
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What are the causes and ill effects of dampness in buildings ? Highlight the
requirements of an ideal material for damp proofing.

Describe different types of rubble stone masonry with neat pencil sketches.

What are the advantages of adding surkhi to lime mortar ? Under what conditions
will you recommend cement mortar over lime mortar for masonry ?

Describe with neat pencil sketches, the construction, working, zones and
economic life of dragline.
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(Line) (Fore bearing) (Back bearing)

AB 48°25' 230°00'
BC 177°45' 356°00'
CD 104°15' 284°55'
DE 165°15' 345°15'
EA 259030 79°00'
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(A) The following bearings were taken in running a closed compass traverse :

Line Fore bearing Back bearing

AB 48°25' - 230°00'

BC 177°45' 356°00'

CD 104°15' 284°55'

DE 165°15' 345°15'

EA 259°30' 79°00'
At what stations do you suspect local attraction ? Find the corrected bearings of
the lines.

(B) Write short notes on :
(i)  Road camber
(i1) Ruling gradient in highways
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(C) What is float and how is it useful in CPM networks ? Calculate total float, free
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float and independent float for each activity of the network shown below
(durations are given in weeks) :
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Explain the theory of filtration of water. How does a slow sand filter differ from a
rapid gravity filter ? ‘

What is meant by activated sludge ? Explain the principle involved in the sewage
purification through activated sludge process. Also discuss the methods of
aeration.

Write short notes on :
(i) Significance of B.O.D.
(i) Break-point-chlorination

(iii) Self cleaning velocity in sewers.
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