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Answer five questions in all. Question No. 1 and 5 are compulsory. Attempt three
more questions of which at least one should be from each section. Marks carried

by each question are indicated at its end.
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(a) Distinguish between characteristic load and design load (Factored load).

(b) Determine the reaction at probbed end in the beam shown in figure.
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(c) AnISA 100 x 100 x 6 mm (f, = 250 N/mm?) is used as strut in a truss. The

length of the strut between the intersections at each end is 3.0 m. Calculate

the strength of the member if it is connected by two rivets at each end.

(d) Derive an expression for strain energy due to bending of a cantilever beam of

length L carrying uniformly distributed load w per unit length. EI is constant.
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(@) Design the reinforcement for a short axially loaded square column of size
400 mm x 400 mm to support a load of 1000 kN. Use M-20 concrete and
HYSD-Fe 415 bar. Show details of reinforcement.

(b) Design a footing for column designed in 2(a) SBC of soil 200 kN/m2. Use
M-20 concrete and HYSD-Fe-415 bars. Show details of reinforcement.
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(a) Design a suitable slab bare for a column section ISHB 350 @ 724 N/m
subjected to an axial load of 3000 kN. The bare rests on M-15 concrete
pedestal. The safe bearing pressure of concrete may be assumed to be 4000
kN/m?. Show the details. SBC of soil 250 kN/m?.

(b)  Find out the collapse load for a portal frame shown in figure.
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(a) Develop the flexibility and stiffness matrix for the beam shown in figure with

reference to coordinates indicated on the figure.
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(b) Analyse the fixed beam shown in figure and draw the BMD.
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Design an irrigation canal in clayey alluvial soil for full supply
discharge = 35 cumec, canal side slope 1 : 1, coefficient of roughness 0.025,
longitudinal slope 1 in 5000. Also check for critical velocity ratio, allowable

CVRis0.9to 1.1.

Draw neatly the IS plasticity chart and label the symbol of various soils.
Show that \ = x> — y? represents a case of two dimensional fluid flow.

Derive an expression for discharge through V — notch.
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Derive Darcy’s equation for determination of loss of head due to friction in

pipe line.

A venturimeter is to be fitted to a 250 mm diameter pipe in which the
maximum flow is 7200 litre per minute and the pressure head is 6 metres of

water. What is the minimum diameter of throat, so that there 1s no negative

head in it ?

5 P.T.O.



wlows. prR)in T TR 1 ST 1.5 W x 1.5 1 E, 1 A TeE W R § | 3Dl G R
sFAT T i | @ AR 20 kN/m® ¢ = 30°, p, = 17.7, p =74 7T
W =5.0 % | ST GReh T Tt | T 2T e Sgd TR & maa#‘rw%rw%[pmpd
so7elT  fepereit A ST A WA et 9 7T 9 9 S @ ? 20

(@) wiHeR Wlve T A0 S | G A o o S ST

Sare ? 20

(a) Compute the safe bearing capacity of a square footing 1.5 m x 1.5 m located
at a depth of 1 m below the ground level in a soil of average density

20 kN/m?. ¢ =30°, = 17.7, i, = 7.4 and = 5.0. Assume a suitable factor

of safety and that the water table is very deep. Also compute the reduction in

safe BC of the footing if the water table rises to the ground level.

(b) Describe the proctor compaction test and give its use for construction of earth

embankment.
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(a) What are the different types of cross-drainage works in common use ?

Explain with neat sketches.
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(b) A concrete dam can be assumed to be trapezoidal in section having a top
width of 2 m and bottom width of 10 m. Its height is 12 m and up"repp
has a batter of 0.9 m. Give an analysis of the stability of the dam for terbages cuide
section for overturning and slidirig in the full reservoir condition assuming no
free board allowance but allowing for uplift pressures. Assume uplift
intensity factor as 100%. Also determine the compressive stress at the toe and
heel. Assume weight of concrete to be 24 kN/m3 and the coefficient of

friction between concrete and foundation soil to be 0.7.
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