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are 250MPi and,110MPa.

Instructions: l) Atiempt all questions from section IandII.
2) Figures to the rightindicates full marks.

3) Assume any suitable data whereYernecessary.

4) Use of non-programmablc calculxtor and releva[t I.S. 800:2007 and
st€el leble is allowed.

, SECTION.I

Ol) a) Wrire the advantages and disadvantages ofthesieel shuctures, ' t4l

b) Writ€.iu short High Strength Friction Grip bolt. _l l4l

c) . Design the lap joint between plates of sizes 100x.l6nim thick and

-',100x 1omm thick so as to transmit a factored load of l00kN using single

row of bolts of grade 4.6 and grade 410 plate. Assume e = 30mm,

p = 40mm and area ofbolt, A"n : 157 mm'? I8l

Q2) a) Explainthete1m

i) Block Shearfailure

ii) GrossSectionYielding

b) Find out designtensile strength ofangle ISA 100x 100x lomm in tension

connected to gusset plate l ()mm thick through 100mm leg using M20

bolt of clqli 1.6 in a single line. The yield and ultimate streng$ e6steel

t6l
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b) Design a single angle section for a tension member of a roofhuss to

carry a factored tensile force of 225kN. The member is subjected to

possible reversal ofstresses due to action of \ ind. The effective length

ofmember is 3m. Use 20mm$ shop bolts ofgrade 4 6 for the comlection.

Assrimi steel ofgrade Fe410 ard f : 250 N/mm'z U2l

Q3) a) i' Explain the following term with reference to compression member [4]

i) Buckling class ofcloss section

ii) Effecrive length olstruts.

b) Design adouble angle discontinuous shutto carry aload of160kN. The

length of strut between centre to centre ofintersection is 2.6m. Assume

the angle is connected by t!\'o bolts. Take steel of grade Fe410 and

f = 250N/mm'. It21

SECTION - II

Q4) a) Write step by step procedure for design ofbuilt up colurnn.. . I4l

b) Desigrr i built up column composed of two channels plaied back to

. bqik carrying an axial factored load of 1345kN. The efltctive length of
'column is 5.95m. Assume steel of grade Fe410,4.6 grade bolts and

" t = 250 N/mm'?. Design single lacing system a1so. [14]

OR

b) Design a gusseted base for a column ISHB 350 @ 710N/m with two

plates 450mmx20nrm carrying a factored load of3600.kN. The column

is to be supported on concrete pedestal to be built with M20 concrete.

t14l

QS) a) Explain \reb buckling & web crippling with aeat sketch. I4l

b) A simply supported beam 5in span canies unitbrmly distribuled load of
40kN/rr,.In addition, the beam ca ies a central point load of5OkN. The

bead is.larerally suppofied. Design t}e sectiol and check the seclion for
shear and deflection. ..: It21
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forces in the sanny girder carrying manuar, 
"f"Y;ilraverturg crane toqthe lolJowing data. 

tiOt
Crane Cap4rfb^- 2o0kt\

.: ;,
Self-weiglfofcrane girder exclud ing uolley - 2 50kN , ., 

,

SeJfqltght oftrolley - 50kN , .!i:"*:j J *a"
Miriimum hook approach - l.2m ':t
Wheel base - 3.5m

Centle to centre distance between ganfy rails (span ofcrane girder) _ l6m
Cenhe to centre distance between column (span ofgantry) - 6.5m
Diameter ofcrane wheel - 150mm

Self- weighr olrails - 0.3 kN/m

Self-weight otgirder- l.5kN/m

Steel ofg'ade Fe4 t0, t = 2SOkN/mrr. q, = 4 toN/rnrn,.
.:.'
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