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T' ime:3 Hr- rurs

I l rs l luct ions;  (  l )  
' l ' l r is  

QLrest ion paper has l rvo sect iorrs

Q - l  ( a )

Q - l  ( a )

Q-2  (a )

(b )

Q - 2  ( n )

(b )

Q - 3

Total Mtrks:

Attenrpt each section in scparate ans,uver book.

7A

(2) Figures on r.ight indicate nrarks,

( l )Be precisc arrd to the point in ansr 'el ing rrre clescr ipt ive quest iorrs.

(1 )  t IODE lS :  tJ00-2007,  lS  456-2000.  lS  808- l9 i l9  and Sc is r r t i f i c  L la lcu la fo r  i s  a l lo rvec l .

Sect ion -  [
An isolated 'f 

bearn of'span 6rn has {bllowing data:
Flange u,idth available = 1000 rnm

06

Depth of 'S lat r :  100 rnm
l : l lcc t i r  c  c lcpth of " l '  IJcurn =
l lreadth of web : 250 nrrn
Area of Steel :  6-28mm dia.
Determine ultimate momentof resistance of section if M20 and rnild steel
bar.

( ir) Dcsiqn an i{.C.C siab of size 5nrx6nr, sinrply supported on fbur edges with 06
corrlcfs r lre r lot held clor.r,t t .  

' lhc 
slatr is calrying a load of '4kN/m2 including

lloor l l ' ish. I  jsc |vl20 a'cl l :c4l- i .  c] iccks ar.e rot requireci.

OR

06

06( b )

08

04

08

A short column 250 mm X 400 nun is reinfbrced with 4-20 rnm diarnerer
bars. Finci the r.rltirnate load carrying capacitl, of the column. Use M20 and
Ire 4 I 5. Also f rnd the spaci 'g a'cl dia'eter of iateral t ies.
,A' singlv reintbrced lt.c.cr lream 2-]0 r.nm u'i<Je ancl eflbctive depth 400mm
is reinfbrced u' i th 4 bars ol ' l6 rnrn cl iarneter. Find out the depth of neutral
axis, l i r , i t ing depth of neutral aris, lever arm, total te'sion. total
conrpression a'd specity type of beanr. Use lv{20 and Fe 415.

An R.c.c doubly beam 400 rnm x 600 mm effective depth is carrving a
factorccJ rronrenl of 4-50 kNm. Dete.mine the area of steel required if  M20
urcl l :c.J |- i  alc Lrsccl. l ' l rkc l .sc = . l- . l l  N/nrnr2.
Write short note on varioLrs loads on the structure.

OR
Design a '  R.c .c  s lab rv i th  a c lear  spa '  o f  i .0rux6.5rn suppor tec l  , '  the
sides over a 30cnr thick rvall a,d is carrying a live load of 6kN)m2. ur" rrrrio
and Fe4 I 5.
what are r lre 'ari .us l i ' r ir  sratesr) Explain brief ly al l  of thenr.

Design an isolated square fboring fbr a square column is 450 mm X 450 rnm
fbr axial load of 800 kN. safe bearing capacity of soir is iso t<Nl;: il;M20 and Fe 250.
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l l
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Q-4 (a)

(b )

Q - l ( a )

(b )

Q - 5  ( r t )

Q-5  (a )

Q-6  (a )

S e c t i o n  -  [ l

Two plates of 8 mm thickness afe connected by single - bolted Single cover
butt joint using 16 mm bolts at 50 mrn.pitch:-Caleulate tire efftciency of the
joint. Use Fe 410 plate and 4.6 grade bolts.

A Single unequal angle 100 x 75 x 10 mm is connected to 10 mm thick
tr. issct platc at the enils uith six rro. Jl I6nrm dianreter bolts to rrausi-er
tension 250kN. AssLrure 4.6 grade bolts and Fe 4i0 steel rvith ty:250N4Pa,
p =50mm & e : i0 mm. f)etermirre the net section ruptl lre strength of the
angle section
(a) If  shorter leg is connected to gusset plate.
(b) If  longer leg is connected to the gusset plate .

otl
l )e te l t t t i r te  bo l t  va lue r i l ' l8  nrn i  c i iar t rc ter  8 .8 grades HSFG boi ts  connect ing
trvo plales l0 nrnr thick and 160 mrtr rvide. Grade o1'plate is 400Vlpa. Also
design the lap.f oint i f  i t  is subjected to tension load of 200kN.

Design a tension menrber to carry a factorecl load of 300kN.Use singie angle
u,ith 6r.nm fillet weld fbr the connection to gusset plate. Length of the
ruenrber is 3m.Tai<c fy =250kN. fu= 400MPa.
l )e tc lnr inc t l ic  ( lornprcss i \c  s t fc l lg th u l -a  s ing le angle s l ru t  ISA 100 x 75 x
l0 nrm with the lengtlr ol 'rnc'mber l .5m.The ends of the rncmbcrs is hinged.
t lse ty=)5gMPa. Assurne that the load is applicd t l-rrough one leg rvhcn.

a)lt is connected by I bolt at each end
b)lt is connected by 2 bolt at each end

: [uo p lates 100 nrnr  x  l0  urnt  anc l  80 n ln l  x  l0  nrm are connected in  a lap
ioint hr rrs;urlt  ot crtd l i l lurl lcld r.re ld I)eSign wrklJd j ir int ro rralsn.r i t  t ir l l
s t rcngth o l ' thc p la tc .  Stec i  used is  Fe4l0

OR
;\ D'rr lr le lnglc discontinuuus strut consists ot '2 ISA 80 x 80 x b Lnnr placed
on the same side of-gr"rsset plaie ancltake bolted. T'he length of the menrbel is
lnr. betr,veen the inte lsr:ct ions. Deterrr ine the comprcssion capacity of t lre
rncnrtrcr. Assurle graelc [ ' :c410 sreel u, i th f 'y = 25()VlPa.Strut is f ixecl at both
the end.
' [wo 

plates 200 mm x l0 min and 150 nlm x 10 rnm are connecrecl in a lap
joint using site rvelding. Design welcied joint to transmit f ull strengtli of thc
plate. Steel used is ire410.

Dcline tbl lorving terms:
r )  l - inr i t  s ta te of  co l lapse
b) l , ini i t  state of serviceabil iry
c) Over reinforced section
d1 Depth ol 'neutral axis
e) Lever arnl

(b) , ' \  diagonal member of truss is an tSA 75x75x8mm r,velded in treld to
p late lOrnnr  th ick.  fhe gr t rde o l 's tce l  used for  angle is  Fe4l0.Design
to t l rc  l i r l l  s t l 'cngth o l 'anglc

a. If  frcld weld is provide along length of member
b. If  f ield weld is provide along al l  sides of the member
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( b )
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a gusset
the jo in t
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