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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. A) Solveany sixof thefollowing:

B)

a)
b)
c)
d)
©)
)

9
h

Defineradiusof gyration, polar moment of inertia

Writemathematical expression of M.I. of quarter circleabout centroidal XX andY Y-axes.
Definerigid body, plastic body.

State Hook’ slaw. Namethe elastic constant which isrelated with Hook’ sl aw.
Defineeffectivelength of column, dendernessratio.

Euler’sformulaisnot applicablefor the short column. Justify the statement.
Defineresilienceand stateitsunit.

State rel ation between stress produced by suddenly applied load and gradually applied
load.

Solveany two of thefollowing:

a)
b)

State four assumptionsmadein theory of purebending.

A circular beam section 200 mmin diameter subjected to shear force of 100kN. Calculate
maximum shear stress devel oped in section. Draw shear stressdistribution acrossbeam
cross section.

A column, fixed at oneend and free at other haslength of 2.0m. Cal cul ate effectivelength
of thecolumn.
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2. Solveany two of thefollowing:

a) AT-sectionhasflange60 mmx 20 mmandweb 15 mmx 60 mmwith overall depth of 80 mm.
Cdculaeminimumradiusof gyration.

b) Right angletriangle ABC hasthe base BC = 75mm, vertical side AB = 90 mm such that
m<B =90°. CalculateM.I. of triangleABC centroidal axes XX.Also calculate M.1. about
baseA C and axis passing throughApex ‘A'.

) i) Anequilateral triangle hasbase of 120 mm. CalculateitsM.1. about centroidal horizontal
axis.Also calculateradiusof gyration about the sameaxis.

if) Draw stress-strain curvefor HY SD bar and show the 0.2% proof stresson thecurve.

3. Solveany two of thefollowing:

ad AbarABCisaxidlyloaded asshowninfig. No.1.If themaximum stressinduced inbar is100
MPa, calculatethevalueof * P'.Also calculate net deformation of bar. Take E =102 GPafor

both parts.
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Fig No. 1

b) R.C.C.column450 mmx 300 mmisreinforced with 6 barsof 16 mm diameter bars. Calculate
stressesinduced in steel and concrete. Column is subjected to an axial load of 900 kN. Take

modular ratioE—s =18
C

C) A cubical element issubjected to tensileforce of 300 kN along three mutually perpendicular
directions. Determinevolumetric strain and changein volumeof cube. Take E = 2x 10° N/mm?
and 1 = 0.28 side of cube=25mm.
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4. Solveany two of thefollowing: 16

a A meta bar 20 mmwide, 15 mmthick and 2.8mlong, issubjected to an axial pull of 36 KN.
Cadculate changesinlength, width and thickness.Also cal cul ate changein volume of rod. Teke

E = 1.80x10° N/mm2and L = 0.32.

b) A sed rod12mlongisat temperatureof 20°C. Find thefreeexpanson of rod whentemperature
israised to 70°C. If 40% of free expansion is permitted. Calcul ate the temperature stress

oroduced. Take a = 12x10™ %/ °C and E=200GPa

€) A beamissupported and loaded asshowninfig. No. 2. Draw shear force and bending moment
diagrams. Determine position of point of contraflexurefrom left hand support.
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Fig No. 2
5. Attemptany two of thefollowing: 16

a Draw SFD and BMD for abeam |oaded and supported as showninfig. No.3.
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Fig No. 3

b) i) Staterelation between bending moment, shear force and rate of |oading.

if) A cantilever beamAB of span3misfixedat‘A'. It carriespoint loads 10 kN and S kN at
1.5mand 3 mfrom fixed support. Draw S.F. and B.M. diagrams.
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€) A timber beam 200 mm wide and 300 mm deep issimply supported over aspan of 3m. It
carriesan UDL of 12 kN/m over entire span and acentral point load of 10kN. Determine
maximum bending stressinducedin section and draw bending stressdistribution diagram.

6. Solveany two of thefollowing:

a A beam of rectangular cross section 200 mmx 300 mm. Itissubjected to shear forceof 48KkN.
Calculate shear stressat top layer and at distance of 50 mm, 100 mm and 150 mm from top
layer. Draw shear stressdistribution.

b) A hollow circular section of 250 mm external diameter and 25 mm thicknessis3.8 mlongand
used ascolumn. Oneend of columnisfixed and other end ishinged. Cal cul ate the safel oad the
column can carry. UseEuler’sformula

Take E = 200 GPafactor of safety = 2.5.

¢) A bar 24 mmdiameter and 1.6 mlong hangsvertically and it hasarigid collar attached at
thelower end. When aload W is applied gradually to the rod the extension observed to
be 4.6 mm ? Cd culatethe value of instantaneous stress devel oped intherod if the sameload
falsfredy onthecollar through aheight of 250 mm.
Take E = 2x 10° N/mmZ. Also cal cul ateinstantaneous el ongation.
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