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a) Explain the rJifierent faiiure meohanisms of bolted connections in steel structures'

b) calsulate the te[sile force developed iu each bolt of the given bracket connection

subjecteci to an eccentric load. The connection consists of N{20 grade 4'6 bolts

arrangeii as shown rvith an eclge distance of 30 mm and a pitch nf 50 mm' The

coirnecticir carries a load of 300 kN acting at an eccentricity of 250 mm' as shorvu iu

ihe figure.

a'r Dcsign a lap connecticn to join two piates ol 200'lT '" 10 nint
' 

inobi-iize fuli plate tensile strerLgtti using shop fi1let welds.

b) A <liagcnal member of a roof truss carries a maxirnut'n pull of *:00 kN' Desigrr the

section and its cr:nnection with a i6 mm thick gusset plate. The length of the

oonneciiofl is umitsd io 340rlm. Design the lug u,',gl.s also if required' The steel of

gracle Fe +f O *nJboits'of grade 4'6 are to be used' L8l

A built-r,rp steel column is subiected 1s the dr:sign axiai load of 1500 kN' If the

*rr.ppurt.d lengtli of the column is 8 m, the eucls of tlie column are fixed' design the

colur,rn, wiren the column is ma<le up of two charulei sections placed toe-tr:-toe with a

single lacing sYstem. l12l

aj Design a simple beam having clear span 3.2 m, supporle1i over wall having thickness

i50 mtn, beatn has to carrl, irnpose<i ioad of 20 ,rNlnl t.exclticling self-weight) and

point loail frogr secorrtlar,v b.ani 10 kll at mid-span. Consider laterall;l unrestrained

beam' clieck fcrr iaterai s;bilit)'oi rvebr' tgl

b) Discuss procedure to estinrate size of web ancl flange plate s of a weiiiecl plate girder' t3]

ai Deiennine rvind pressure on toof of a building 1a'ing height 15m, length 40m and

width 25 m. n*iiaing is located in dense tbrest of a hill having avemge iri1l slope

l:i.5, height of hiil i-.8oon, and builciing is located at mid height of hill. consider

normal oPening of buildirrg i6l

b) Dcsign a slab base for column SC i 50. subjecte,J to axial compressive krad of 100 kN'

slab base is supportecl over cOilcrete I'ooting cf grade 1\415. 16]
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