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Notes ; (i) Attempt five questions. '
(ii) Question Nos. 1 and 5 are compulsory. Other than compulsory questions
attempt at least one question from each part.
(iii) All questions carry equal marks.
(iv) Use of non-programmable calculator is permitted.
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(a) Derive the relation between loading, shear force and bending moment on the beam.
A cantilever beam 2.5 m span is rigidly built in at A. A concentrated load of 50 kg at
a distance of 1.5 m and 150 kg at a distance of 0.5 m from free end of cantilever
beam are applied. Draw shear force and bending moment diagram for beam.

(b) A tension member consisting of 2 ISA 100 x 100 x 10 mm is connected to the
same side of 10 mm thick gusset plate by 18 mm diameter rivets. Find the
permissible load in the member if the angles are tack riveted. Take the

permissible tensile stress of material as 1500 kg/cm?.
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A 5.0 m long column is hanged at both the ends. The column is of steel having a
circular section of 150 mm diameter. Using Euler’s formula, calculate the load

carrying capacity of the column. Take E =2 x 10® kg/em?.

A R.C.C. singly reinforced beam 250 mm x 500 mm (effective) is reinforced with
4 steel bar’s of 16 mm dia bar’s. Take f,, = 15 N/mm’, f, = 415 N/mm”’. Find
following using limit state method :
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State Moment Area Theorem.

A cantilever beam of 6.0 m span is carrying a uniformly distributed load of
50 kg/m over half the span (3.0 m) from fixed end. Find the slope and deflection
at the free end of the beam. The beam is of circular section of steel having

diameter 100 mm. Take E =2 x 10 kg/cm?.
A masonry column section 50 cm x 100 cms carries a load of 20 tonnes acting at

20 cm from 100 cm face and 45 cm from 50 cm face. Determine the stress
distribution at the four corners of the column.
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Draw the S.F.D. and B.M.D. giving the location of maximum B.M. for a simply
supported beam of span ‘/” and having a variable intensity load of zero at left-end
and o kg/m length on right end.
Estimate the quantities of the materials required for a R.C.C. roof slab 12 cm thick
with 1% reinforcement for a room having internal dimensions of 4.50 m x 3.50 m.
Use 1 : 2 : 4 concrete mix. Assume suitably any data not given.
Estimate the cost of construction of the roof slab with suitable rates of materials
and taking labour rate of laying including centering and shuttering as ¥ 160/- per
cubic m of R.C.C. work.
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An office building having a plinth area of 400 m? was constructed at the cost of
T 8,000/- per sq. m. The building is two storey R.C.C. structure on a 800 sq. m.
plot. The cost of the land is T 4,00,000/-. The office complex is given on a
monthly rental of ¥ 25,000/-. Life of the structure may be taken to be 75 years.
For sinking fund 5% compound interest is prescribed. Work out the capitalized
value of the property on the basis of net yield of 6%.

Other data may be taken as follows :

(i) Repair and maintenance charges = 2 months rent.

(i) Municipal and property tax = 25% of annual ratable value.

(ii1) Insurance and other miscellaneous charges = 8% of annual ratable value.
Define depreciation. Enlist various methods for calculating depreciation, explain
any one in details.
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A steel tape was exactly 30 m long at 20 °C when supported throughout its length
under a pull of 10 kg. A line was measured with this tape under a pull of 15 kg
and a mean temperature of 32 °C and found to be 780 m long. The cross-
sectional area of tape = 0.03 cm?, and its total weight = 0.693 kg. a for
steel = 11 x 107%/°C and E for steel = 2.1 x 10° kg/cmz. Compute the true fength
of the line if the tape was supported during measurements (i) at every 30 m, (ii) at
every 15 m.

Define void ratio, porosity, moisture content, specific gravity and unit weight.
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1940 2,37,98,624
1950 4,69,78,325
1960 5,47,86,437
1970 6,34,67,823

; 1980 6,90,77,421
The unit weight of a sand backfill was determined by field measurements to be
1746 kg per cu.m. The water content at the time of test was 8.6% and the unit
weight of the solid constituents was 2.6 gm per cu. cms. In the laboratory the void
ratio’s in the loosest and densest states were found to be 0.642 and 0.462
respectively. What was the relative density of the fill ?

Estimate the domestic water requirement of this town in the year A.D. 2020 by
projecting the population of the town by incremental method. Take water demand
= 200 l/capita/day.

Year Population
1940 2,37,98,624
1950 4,69,78,325
1960 5,47,86,437
1970 6,34,67,823
1980 6,90,77,421
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Write the properties and uses of granite stone.

Describe the process of manufacturing of cement by wet process.
Differentiate between plastering and pointing of cement on walls.
What do you understand by unit rate contract and lump sum contract ?
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