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THEORY OF STRUCTURES . II

[Time : 3 hours

(Maximum marks : 100)

PART - A
(Maximum marks : l0)

Marks

I Answer a// questions in one or two sentences. Each question carries 2 marks.

l. Define Neutral axis.

2. What is meant by core of a section ?

3. What is the maximum slope and deflection of a cantilever with uniformly
distibuted load on the entire span ?

4. Define carry over moment.

. 5. Define stiftress factor. (5x2: 10)

PART - B

(Maximum marks : 30)

il Answer any five of the following questions. Each question carries 6 marks.

l. List the assumptions in ttre theory of simple bending.

2. A steel wire of 5mm diameter is bent into a circular shape of 5m radius.

Determine the maximum stess induced in the wire. E: 200GPa.

3. A reitangular column 200mm wide and l50mm thick is carrying a vertical load

of 120k1l1 at an eccenticity of 50mm in a plane bisecting the thickness. Determine
the maximum and minimum intensities of sfiress in tlre section.

4. List the conditions to be satisfied for the stability of a dam. Explain.

5. A cantilever beam l20mm wide and l5Ornm deep carries a uniformly distibuted
load of 10kN/m over its entire length af 2.4 meters. Find the slope and deflection
of the beam at its free end. E : l0OGPa.

6. A cantilever 3m span caries a point load of 25kll at the end. Find the slope and

deflection at the free end. E : 200k],1/mm2 and I = 360 x106mma. Use moment
area method.

7. A continuous beam ABC lOm long rests on three supports A, B and C. Span of
AI! : 6m and a point load of 3kN is acting at a distance of 2m from A. Span of
BC is 4m and a uriforrnly distributed load of lkN/m is acting over the span of BC.
Find the distibution factor for BA and BC. (5x6:30)
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PART - C

(Maximum marks : 60)

(Answer one frilIquestion from each unit. Each firll question canies 15 marks.)

UNrr - I

(a) A wooden beam l00mm wide 250mm deep and 3m long is carrying a uniforrnly
distibuted load of 40kN/m. Determine the maximum shear stress and sketch the
variation of shear sfess along the depth of the beam.

(b) A beam is simply supported and carries a uniformly distibuted load of 40kN/m
run over the whole span. The section of the beam is rectangular having depth as
500mm. If the maximum stess in the material of the beam is l20N/mm1 and
moment of inertia of the section is 7 x l0Emma, find the span of the beam .

On

(a) An I section beam has the following dimensions.

Flanges: 150rnm x 20mm, web : 30omm x l0mm. Find the maximum
shearing stress developed in the beam for a shear force of 50kN.

(b) A rectangular beam 30omm deep is simpry supported over a span of 4m. what
uniformly distributed load the beam may carry, if the bending stress is not to
exceed l2OMPa. Take I = 9 x 106mma.

Marks

ilI

rV

VI

UNrr - II
V (a) A masonry tapezoidal dam 4m high, I m wide at its top and 3m wide at its

bouom retains water on its vertical fac€. Determine the maximum and minimum
sfresses at the base when the reservoir is full. Take weight of water as l0kN/m3
and masonry as 24kl.,l/m3

O) A hollow circular column having extemal and intemal, diameters of 300mm and
250mm respectively caries a vertical load of 1001d{ at the outer 'edge of the
colurnn. Calculate ttre maximum and minimum internities of stuess in the section.

On

(a) A concrete dam has its upsteam face vertical and a top width of 3m. Its
downstram face has a uniform batter and stores water to a depth of l5m with
a free board of 2m. The weight of concrete and water are 251O.{/m3 and
l0ld{/m3. Calculate the minimum dam width at the bottom for no tension in
concrete.

O) what are the advantages of a fixed beam over a simply supported beam ?

UNrr - III
(a) Find the slope and deflection of a simply zupported beam carrying a point load

at the cenfre by Mohr's ttreorm.

(b) A timber beam of rectangular section l2Ornm wide and 240mm deep is simply
suppofred over a span of 4 metre. If the deflection of the beam is not to gxceed
4mm, find the nxximum value of ce,lrfal point load the beam can support"
E = 1l0kl.{/mm2. Also calculate the slope at ends whenthis load is carried-

9
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VIII (a) A simply supported beam of span 4m carries a turiforrnly distributed load of
l0kN/m on the entire length. If E:2l0kN/mm2 and I:8.98 x l06mm4, find the
maximum deflection and slope using moment area metlrods.

(b) Derive the differential equation for slope and deflection.

UNrr - IV

D( A continuous beam ABC 8m long consists of two spans Afl : 3rr, BC = 5m. The
span AB carries a uniformly distributed load of 50lclt{/m while the span BC carries a
mifonnly distibuted load of 30kN/m. Find the support moment at B and reactions
at the support. Sketch the SF and BM diagram.

On

X A beam ABC 9m long is fixed at the ends A and C and simply supported at B at 6m

from A. Span AB carries a uniforrnly distibuted load of l0kN/m and BC carries a

cental point load of 60kN. Using moment distibution method, determine the support

moments and calculate the reactions. Sketch the SF and BM diagram.
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