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Instructions : (1) All questions are compulsory.

(2) Answer each next main question on a new page.

(3) Illustrate your answers with neat sketches wherever necessary.

(4) Figures to the right indicate full marks.

(5) Assume suitable data, if necessary.

(6) Use of Non-programmable Electronic Pocket Calculator is
permissible.

(7) Mobile Phone, Pager and any other Electronic Communication
devices are not permissible in Examination Hall.

Marks

1. Solveany five: 20
a) Deriveequationfor limit of eccentricity for acircular section and draw sketch.
b) Defineaxia load, eccentricload.

€) A beamof span3missmply supported and carriesaud! ‘w’ per unit length. If thesopeat end
isnot to exceed 1°, find the maximum deflection.

d) Listouttwo advantagesand two disadvantagesof fixed beam.

e) A continuousbeamABCissuchthatAB =BC =6 m.AB carriesapoint load of 40 KN at
midspan and BC carriesapoint load of 40 KN at midspan. Cal cul ate support moment, using
Clapeyron’stheorem and draw BMD.

f) Defineportal frame. Enlist typesof portal frame and define each of them with asketch.
g Draw any 4 typesof trussesand state for which spansthey aresuitable.

2. Solveany four: 16

a) Atiecarriesaneccentricload of 200 KN aong the plane bisecting the thickness. Thewidth of
tiebar is180 mm. Theeccentricity is10 mm. Cd culate the minimum thickness of thetiebar if
maximum stressisnot to exceed 120 Mpa.

b) A cantilever beam of length 3m carriesaudl 2 KN/m spread over alength of 2mfromfixed
end and apoint load of 2KN at freeend. Cal cul ate the defl ection of freeend. Thec/sof beam
i$120 mm wide and 240 mm deep. E = 10’ KN/mZ2.

c) Afixedbeam of span 9 missubjected to apoint loadW. Find out position of W if left hand
support moment i stwicethat of right hand support moment.
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d) A continuousbeamABCD issupported at A, B and C suchthatAB =4 m, BC =3 mand
overhang CD = 1 m.AB carriesapoint load of 40 KN at centreof AB. BC carriesaudl of
20KN/m.Thereisapointload of 30 KN at D. Using Clapeyron’stheorem find the support
momentsand draw BMD.

€) A continuous beamABCD issuchthatAB =4 m, BC=3mand overhangCD =1 m.AB
carriesapoint load of 40 KN at 1 mfromA. BC carriesaudl of 20 KN/m.Aload of 30 KN
actsa D. El iscongtant. Draw BM D and cal cul ate support momentsby using moment distribution

method.
f) Atrussof span 10misloaded asshowninFig. 1. Find thereactionsand forcesin themembers
of thetruss.
25 KN
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Fig.1
3. Attemptany two : 16

a A masonry pillar 500 x 400 mm carriesapoint load at an eccentricity of 50 mmin aplane
bisecting 400 mm side. If themaximum compressivestressis not to exceed 3N/mm?2find the
maximum valueof theload.Also cal cul ate minimum stressand draw stressdisiribution diagram.

b) AbeamABC issupported atA and B suchthatAB =6 mand overhang BC =2m. It carries
audl of 20 KN/m spread over 2 m from centretowardsright side and apoint load of 20 KN
at C. Cdculatethedeflection at centre and at point C by Mecauly’smethod.

c) A fixed beam of 8 m span carriesudl of 1 KN/mand apoint load of 16 KN at 3 m from left
support. Calculate B.M. under theload and point of contraflexure. Also draw BMD.
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4. Attemptany two: 16

a A continuousbeamABCDE issupported at B, Cand D suchthat BC=6m, CD =4mand
overhangsAB and DE, eachisequal to 1.5m. BC carriesapoint load of 80 KN at midspan.
CD carriesaudl of 30 KN/m. Thereisapoint load of 20 KN at A and DE carriesaudl of
20 KN/m. Calculate the support moments by Clapeyron’stheorem and draw SFD and BMD.

b) A continuousbeam ABCD issupported at A, B, Cand D suchthatAB=CD=6m and
BC=8m.AB carriesapoint load of 80 KN at midspan. BC carriesaudl of 30 KN/mand
CD carriesapoint load of 90 KN at 2 m from D. Calcul ate support momentsby MDM and
draw BMD.

¢) Findby the method of jointsthe magnitude and nature of forcesin al themembersof thetruss
withloadingsasshowninFig. 2.

20 KN

Fig.2

S. Attempt any two : 16

a A cylindrical masonry chimney having externa diameter 2mand internal diameter 1 mis
subjected to wind pressure of 150 N/m2. Thedensity of masonry is20 KN/m3. Find the safe
height to which it can be constructed without causing stress (tensile) at base. The coefficient of
wind resistanceis0.8.Also cal culate maximum stress at the base.

b) A fixed beam of span 8 mcarriesloadsof 60 KN, 120 KN and80KN at2m,4mand6m
respectively from left support. Cal cul ate fixed end momentsand draw SFD and BMD.

¢) A continuousbeamABCD isfixed atA and D, supported at B, CandAB=BC=CD =6m.
AB carriesapoint |oad of 40 KN at centre. BC carriesapoint load of 30 KN at 2 mfrom B
and CD carriesaudl of 10 KN/m. Cal cul ate support momentsby MDM and draw BMD.
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6. Attemptany two: 16

ad A beamABCD issupported at B and C such that BC =4 mand overhangAB=CD =2m. It
carriespoint loadsof 20 KN each at A and D. Cal culate deflection at free endsand at centre
of span.

b) A continuous beam ABCD isfixed at A and supported at B and C such that AB =6 m,
BC=4mand overhang CD =2 m.AB carriesapoint load of 60 KN at centre. BC carriesa
udl of 30 KN/m. Thereisapointload of S0KN at D. 1,5 =2l and Iz =1~ =1. Calculate
support momentsby Clapeyron’stheorem and draw SFD and BMD.

¢) Findtheforcesinthemembersof thetrussshowninFig. 3 duetoloadsindicated theorem.

40 KM
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Fig.3




