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Note : (i) This question paper has two sections ‘A’ and ‘B’. Every section has four
questions, attempt any five questions. At least two questions should be from
every section.

(ii) All questions carry equal marks.

(iii) All the parts of a question must be answered together.

(iv) The necessary data required in questions are provided. However, suitable data
may be assumed, if necessary.

(v) Use of non-programmable calculator is permitted.
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A simply supported horizontal beam RS carries a vertically downward
concentrated load W at the midpoint P. The left half of the beam has area

moment of inertia I while the right half has area of moment of inertia 21. Find the
slopes at R, S and deflection at P using moment area method.

A simply supported horizontal beam AB (with hinge support at A and roller
support at B) has 6 m span. A vertically downward concentrated load of 6 kN 1s
acting at C 1.5 m from A, and a uniformly distributed load of 2 kN/m is acting
vertically downward on 3 m length from midpoint D to support B. Determine the
values of reactions using virtual work method.

A portal frame ABCD is fixed at A (left support) and hinged at D (right support).
The members AB and DC are vertical upward and BC is horizontal from left to
right. The members AB, BC and CD are all of 4 m length cach. El is constant for
all members of the portal frame. A horizontal load of 10 kN is applied at joint B
from left to right. Assuming no change in length BC, analyse the frame for
bending moments by using slope deflection method and then draw the bending
moment diagram and deflected shape of the portal frame.
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(A) If there were no pump, 0.14 m¥/s of water would flow through this pipe system
shown in Fig. Calculate the power required to be supplied to the pump to
maintain the same flow rate of water in the opposite direction. Assume efticiency
of the pump as 80% and consider only friction, entry and exit energy losses.

Take sharp edged entry condition.

-il‘d

"F

,\ 600 m long,

Pump 0.3 m diameter

300 m long,
0.3 m diameter

(B) For a hydraulic jump taking place in a horizontal, frictionless triangular channel

show that the pre-jump depth y, and post-jump depth y, are related to the pre-

jump Froude number F as :

202 (m*-1)

o L K $, _
=3 =) Where n = y,/y,

Assume value of momentum correction factor equal to one.

(C) Explain working of a Pelton wheel turbine with a neat sketch. Describe the main

components of a Pelton wheel turbine.
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(A) Describe the losses of prestress due to elastic deformation of concrete.

(B) Design a square reinforced concrete tied column to carry an axial load of
1500 kN inclusive of its own weight. The length of column is 6 m and ends are
restrained both in position and direction. Assume permissible stress in concrete
in compression (6,..) =5 N/mm?~ and permissible compressive stress in steel (o)
= 190 N/mm?. Assume approximate longitudinal steel as 1.2% of gross area of
column section. Show the section and details of steel in it by a neat sketch. Use
working stress method.

(C) Two plates each 12 mm thick of Fe4l0 grade of steel are jointed by 20 mm
diameter bolt of grade 4.6 using lap joint. Calculate strength of the bolt as per
IS:800-2007. Partial safety factor for material of bolt = 1.25. Net tensile stress
area of 20 mm diameter bolt as 245 mm-”. Take diameter of hole for bolt as
22 mm, end distance as 33 mm and pitch as 50 mm.
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If there were no pump, 0.14 m¥/s of water would flow through this pipe system
shown in Fig. Calculate the power required to be supplied to the pump to
maintain the same flow rate of water in the opposite direction. Assume efficiency
of the pump as 80% and consider only friction, entry and exit energy losses.
Take sharp edged entry condition.

AV

,\ 600 m long,

Pump 0.3 m diameter

300 m long,
0.3 m diameter

For a hydraulic jump taking place in a horizontal, frictionless triangular channel

show that the pre-jump depth y, and post-jump depth y, are related to the pre-

jump Froude number I, as :

2 212 (-1

Where n =vy,/
1 3(n%-1) 0= %%
Assume value of momentum correction factor equal to one.

Explain working of a Pelton wheel turbine with a neat sketch. Describe the main

components of a Pelton wheel turbine.
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(A) Explain the square root of time fitting method for determining coefficient of
consolidation by using data obtained in laboratory consolidation test.

(B) State assumptions made in Rankine theory of active earth pressure. Describe the
procedure for determining active earth pressure for cohesionless backfill as

(i) fully submerged and (ii) partly submerged. Provide pressure diagrams.

(C) Describe the cyclic load test of piles with necessary sketches.
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(A) The discharge from a fully penetrating well operating under steady state in a
confined aquifer of 35 m thickness is 3000 litres per minute. Values of
drawdown at two observation wells 12 m and 120 m away from centre of well
are 3m and 0.3 m, respectively. Determine the coefficient of permeability of
aquifer.

(B) A masonry dam 6 m high is 1.5 m wide at top and 4.5 m wide at the bottom with
upstream water face as vertical. Determine the normal stresses at the toe and heel
for (i) reservoir empty and (ii) reservoir full conditions, separately. Take specific
gravity of masonry as 2.4 and uplift pressure coefficient as 1. Neglect forces due
to silt, ice, wave and earthquake. Assume zero tail water depth.

(C) Draw typical canal sections showing different elements on it for (i) Full in filling
and (ii) Partly in cutting and partly in filling.
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(i) T (PERT) ® i (slack)

(i) Fdon. (CPM) ¥ Zed Flle 2%x5=10

Describe English bond and double Flemish bond with sketches of plan of one
brick thick wall.

What is pointing ? With neat sketches describe different types of pointings.
With neat sketches describe different defects in timber.

Explain the following :

(i)  The slack in PERT

(i) Total float in CPM
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A B
A 0.556 m 2.197 m
B 0.887m 2.198 m

What is a rotary intersection ? Briefly describe different design elements of a
rotary with a neat sketch.

What is superelevation ? Explain attainment of superelevation on a horizontal
curve.



(C) Explain the reciprocal levelling with neat sketches. The following readings refer
to a reciprocal levelling operation between two points A and B. If the reduced
level of A is 268.320 m. find reduced level of B.

Instrument at  Staff Reading at

A B
A 0556m 2.197m
B 0.887m 2.198 m
8. (3N g oAl % Ay Fefatea w ghee oo fahao 2x75=15
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T (G0) 0-04 04-08 08-12 12-16 16-20 20-24

A (faferam wier) 048 087 133  1.00 0.82 054

(A) With necat sketches, write short notes on :
(1)  Pressure reducing valves in water supply.
(i1)  Construction and working of pressure filters.

&

(B) With a neat sketch describe the construction and working of oxidation ponds.
Also state the advantages and disadvantages of oxidation ponds.

(C) Calculate the storage capacity of a reservoir to meet the demand as shown in the
following table, if the inflow of water to the reservoir is pumped at a uniform
rate throughout 24 hours.

Time (hours) 0-04 04-08 08-12 12-16 16-20 20-24
Demand (million litres) 0.48  0.87 1.33 1.00 0.82 0.54
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