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Notes l. All question carry equal marks.
2. Due credit will be given to neamess and adequate dimensions.
3- Assume suitable data whercver necessary.
4. Illustratc your ansucr necessary with the help ofneat sketches.
5. tJse ofpen Blue/Black ink/refill only for $riting thc answer book

a) A venicat bar 4m long and of 20OOmm2cross scctional area is Iixed at uppet end & has a

collar at thc lowcr cnd. Determine the maximum stress induced when a weight of 3000N
falls through a height of 25cm on the colla.r and 30000N lalls through a hc;ghl of2-5cm on
lhe collar Take E = 200 Gpa.
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b) A Mild sleel plate is 400mm Long, 200mm wide & 50mm thick is subjected to gadually
applied load ol l200kN. Calculilc
i) ProofResilience ii) Modrtus ofResilrence iii) Elongaliotl

Take E= 2x l0sN/mmz.
OR

a) Prcve that strcss occurred due lo suddenly Applied Load is lwice that ofstress occun€d
due to gradually Applied load.

h) Determine lnstantaneous stress and deformation ofa rod of lm Length & 6mm diameter if 10

the mass of 50 kg falls through a hcight of locm & slrikes the botlom oftho rod. Assume
E = 210 CPa.

a) A timber beam is required to span 4m ca.rying tolal unifom Load of 40kN. The safe 12

allowable bending st rss is 8N / nnn2. Choose asuilable depth forthe bearn section ifwidth
is to be l20mm.
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b) State the assumptions made in lhoory ofsimple bending.

OR

A T-shaped cross-section ofbeam as showo in fig.4 is subjectedto avefticalload ofl00kN
Calculate the shear stress at imponrnt points and draw shear stress distribulion diagrarn.
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M.t. @ the horizontal Neutral axisis I13.4'l06rnm4
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5. A hallow Cl column whose outside diamcter is 200mm has a thickness of2(rmm. It is 4.5m l6
Long & ij fixed at hoth end\- Calculate s3ic l.c,ad b) Rankine's fomula using FOS of4.
Calculate the sleoderness ratio rr,d rhe rctio (if Eulcr's and Rankine's critical l-oad Take

6c = 550N ,/ mm2 cr = I / 1000 in Raokinc'r tonnula and Ir=g.;lxl04N.'nlm2.

oR

Determine the CripplinS load fbr a T-Section ol-diamenskrns locm x locrn x 2cm and of
lcnglh 5m when it is used as a strut with hoth o1-its ends hinged.

Take E..2xl05N,rnm2.
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a) Explain.
a) Liquid I-irnit.
b) Plaitic Limit.

b) Deline.
a) Void Ratio.
c) Degree ofsaturation

b)
d)

Porositl'.
Bulk density
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OR

a) Differcntiate belwcen compaction and consolidation.

b) Explair soil propenies and characterislics relevanl to the design ofloundation

A mast,nry pier o1 3500mrn x 4l00tnm supports a !ertical load of | 20kN as shown in
fi9. 9. I:ind strcsscs devclcped at each corncr :lfth{-'picr.
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Determine the maximunr and minirr,uln stresses at the ba\e ofhallow circular chimney of l6
height 22m with exiemal diameter 5m and intemal diameler 3m. The chimney is subjected

lo a lorizonlal wind prc\sure ot. inteosit) LlkN ,/ rn 2. thc !pccific weight of the malerial of
the chimney is 25kN / nr2.
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