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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: 12
a Definemoment of Inertia

b) If polar moment of inertiaof acircular section is 2000 mm*then cal culate diameter of the
Section.

¢) Definemodulusof rigidity.
d) Statemeaning of punching shear stress.
e) Statefour conditionsfor effectivelengthsof acolumn depend ontheir endfixities.
f) Statemeaning of effectivelength of column.
g Definereslienceand modulusof resilience.
h) Differentiate between gradual load and suddenly applied load with respect to stress
developed.
B) Solveany two of thefollowing: 8
a Statebending equationwith meaning of eechtermusedinit.

b) A beam of rectangular cross-sectionissubjected to shear force*S' . Show that
gmaximum=1.5qavg.

€) A column havingdiameter 200 mmis of length 3 m, both endsof column arehinged. Find
Euler’scrippling load. Take E=2 x 10° MPa.

P.T.O.
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2. Solveany two of thefollowing: 16

a Findtheleast moment of Inertiaabout the centroidal axes X-X andY-Y of an unequal angle
section 125 mm x 75 mm x 10 mmasshowninfigureNo. 1.
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FigureNo. 1

b) Determine moment of Inertiaabout the centroidal axes X-X andY-Y of an Unsymmetrical
| sectionwithfollowing details.

Topflange  —100mm x 20 mm
Bottom flange—160 mm x 20 mm
Web —80 mm x 20 mm.

¢) i) Find moment of Inertiaabout the diagonal of asguare section having diagonal 400 mm.
ii) Draw dtress- strain curvefor mild steel under tensileloading showing important pointsonit.

3. Solveany two of thefollowing: 16
a) Determinethetotal elongation of thebar showninfigureNo. 2. Take E =2 x 10° N/mm?.
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b) A RCC column400 mm x 400 mmisreinforced with 4 barsof 20 mm diameter. Determinethe
stressesinduced in steel and concrete. If it issubjected to an axia |oad of 500 kN and modular
ratiois13.

€) A bar of crosssection 20 mm x 40 mm and length 500 mm issubjected to axia tensileforce of
50kN. Thechangeinlengthis0.20 mm. Determine changein depth and changein width and
changein volumeof bar. Takeu = 0.30 and E = 2 x10° N/mm?2.

4. Solveany two of thefollowing : 16

a Inabiaxia stresssystem asshowninfigureNo. 3, the stresses a ong the two perpendicular
directions. Calculate the strains along thesetwo directions. Take E = 2.1 x 10°N/mm?2 and
p=0.28.Alsofind changeinlengthin both directionsif sectionissquare of 4 m.
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FigureNo. 3

b) A rodissubjectedto aninitial compressive stress50 N/mm? and held in rigid supports at
temperatureof 50°C. Find
) Thetemperatureat whichrodwill becomestressfree.
i) What tensile stresswill be developed at temperature 30° C ?
iii) What will be compressive stress at temperature 30°C ?
iv) What will beelongation of rod at temperature 30° C ?

Takea=12x106/°C.
E = 200 kN/mm?
c/sArea= 400 mm?
length=4m
¢) Anover changingbeamABCissuchthatAB =4m, BC =1m, issupported atA and B. The
beamABC issubjected to vdl of 30 kN/m over theentirelengthABC. Itissubjected to point

load 50 kN at thefreeend C. Draw SFD and BMD with cal cul ations and | ocate the point of
contraflexure.
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5. Solveany two of thefollowing: 16
a Draw SFD and BMD with calculationsfor the beam showninfigureNo. 4.
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FigureNo. 4
b) i) Staterelation between shear force and rate of loading and a so relation between shear force
and bending moment.
if) Draw SFD and BMD with calculationsfor the beam showninfigureNo. 5.
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¢) AT sectionof flange 160 mmx 20 mm and web 180 x 20 mmissimply supported at the both
ends. It carriestwo concentrated loads of 100 kN each acting 2 m distance from each support.
Span of the beam is8 m. Determine the maximum bending stressinduced in the beam and
draw bending stressdistribution diagram and a so find bending stressat thelayer 100 mm from
the bottom.

6. Solveany two of thefollowing: 16

a A beam hashollow rectangular section with externa dimensions80 mmx 160 mmand uniform
thickness of sectionis10 mm. Draw shear stressvariation diagram. It sectionissubjected to
theshear force 70 kN. Al so determineratio of maximum shear stressand average shear stress.

b) A hollow circular column 6 mlong hasto transmit aload of 800 kN, using Rankine' sformula
and factor of safety 4. Design asuitable section if both ends of columnsarefixed.
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C) A bar 10 mmdiameter issubjected to following cases. Determine strain energy stored and
modulusof resilienceinfollowing cases.

i) A gradualy appliedload of 800 N stretchesbar by 0.3 mm.

if) A impact load of 800 N isdropped by 80 mm on the collar attach at thelower end of the
bar. Take E = 200 GPa

Takeinternal diameter =0.8x external dia. fc=550MPa, o, =




