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Exanr  No:

GAN PA'T UN I VEIISITY
B. TECH SEM-3*D (CIVIL) REGUL,AR EXAMINATION* *OU-O" 20E

2Ct302: IVI ECHnNICS C)F St.ItUCTURES'f lN{E: 
J Hti .S 

TOTAL tvtARKS:60
lnstruct i t l t ls;  ( l )  1 ' ' is Quest ion paper has t*" ,r  sec{. i rns.; \ t tcrrrpt racrr scct i . '  in separ.ate ansr.r ,er boclk.(2) Figures on r ight indicate nrarks.

( j )  l Jc  p rc 'c isc ' l t t t t l  l ,  r l t c  p . i r r t  i r r  ansr 'e r i r ru  r l rc  dc .scr ip r ivc  qucs t io r rs .
(4 j  . \ssurrrc .srr iLabic clat i t  rr  l rcncvcr r)cccssirr- \ , .

S ! ,C ' I ' IC)N:  I

Q.I  A An overhanging having Lreatt t  of 'span 4nr sinrpry supporr ar ref t  end and roi ler.  support  ar (06)3m f lom lef i  end'  i 's ca'r ' f  ing unifbrrnly disrr ibuted road of I2kN/nr on 2m length f iom leftsr. lppof l .  a puirr t  load ol .  l0kN incl i rr , jc l  ar j ( ) , ,  act ing at 2rn i j .onr lef t  support .  ntornent of_SkNln  c lock lv isc  a t .sanre  po in r .  Drar r  the  S. f . . .  and  [J .M.  D iasrarn .
A unifbnnly ci ist ' ibuted load of l0 kN/rrr  luad ; ,  nrrpt; . , t  on enrire span or.sir i ipry (04)sLrpported bea'r  rength of 4 rr .  D'aiv the -shear. for.ce and bending 

"," ,"*-u, i ,"r ,  ^"0- s l t o i v  a l l  t l t e  i n tpo r . t an t  ' a l r r cs .  
. c  . ' r v r " v ' r !  u r ' t s {d r r l

\& ' l r a t  do  - ! o r r  I nc i l r  b - r  . s i i r rP le  
i r u r r c i r r r r r  L , r . . i ) r l t . c  l , . . n . i i i rS . . . )  \ \ / ha l  a ' c  t hc  l r ss r r r t r ' t i o r s  (02 )made in t l re  theor . - t ,  o f -s i r i r l r ic  bending, . ,

:ff:.:j:ilj:j:il;jJ,ff,,u,,,.,,is 
roatred irr rire verricar pranc of .s.ynrnrerry (06)

(a ;  l - hc  r r ru r i r r r u r r r  s t r . css  i s  o , , ,  r l c t c r . r r r i nc  t hc  r r ra \ l i r r u rn  f i . r \ ' l .
(b) l f ' thc bcn. l in 'q  s t l 'css at  a pr- r in t  A in  a secr ic i ' is  - r0 iV iNir r r : ,  r . r ,hat  rs  8.Nl .  a t  th is  secr ion, l

| , ] l . : : t  

that  fbr  a rccrangular  sect i ,n  of ' the rnaxi*urn shear srr -ess is  r .5  t i rnes rhe average (02)

f'

Q.2 A

B

C

Q . 2 A

ll

0tt
\ \ j l r l t  t l ' - \ r ) t l  , r r lc .s t , rc l  b . r  r reat l - , i  l r r is  urrc i  , r r ) r rc l ,  . l . rcs is tancc. . )
f lontparc [he t t ic t t t rent , l ' t 'cs isr .ancc o l 'a  bea' i  r l1 'squarc, . : r . t . lss sect jorr  of .200,r r r r  x  200 nrrn . ( f , : iwhen ir is praced r 'r ' i rrr irs.( i)Sides horizonrar and l i i . lDiagonar horizontal

Page 1 o i  3



( :  Drau, slz ipe of s lcar '  , l isrr ibur ion diagrarn tbr beams having fbl lotr  inc cruss scct ions under (

u slrcar f i r rcc .S' .r l )  ( ' i r ,Jular s lrape (2) Channel 'C'  s l iape (3) lnverted Tee (r)shape (4)

Ffr.rllorr, rectan{ular sltape. " - -'

Q . 3  A A sintpl-v supporred rinrber bearn 150 mrn rvicle " 300 mnr cleep is simply supportcd ovcr a (05)

sgran of'4.5 rn. it is loadecl witlr a uniforrn load of 8 KN/nr. Compute : (l) shear sttess

dcrreloped on a la-ver 60 nrm atrove the neutral axis of a section located at 1.5 ni from tlre

lc{ i  support  t2) \ ' la: . i r r lLrtr t  shcar strcss on the alrove sect ion. (3) Maxinrutt t  shear stress

anvu l tel 'e in t l te btatt l .

A rectangular cglurnn o1- r i , idth 200 r lm and of thickness l i0 ntrr l  car ics a pt l int  load oi  (05)

210 kN. Detertr ine the rnaxitnum and minimutn stress on the sect ion & plot the stresses

a l ( )ng  thc  r . r i c l th .  i t ' ccccn t r i c i t y  g l ' l oad  a t  x  ax is  a re  (a )  l0  t t t t r  &  (b )  50  n tn t '

Q.3  A

0I{

A l ' -beatt i  is s irnpiv supportet l  havirrg a pgint load of 100 KN af r t t idspan Flarrge & Weh

tlr icknesscs a-rc- 100 rnnr.  Flangc ancl Web are j00 ntt t r  and 300 nrnt long rcspcct ivcl l .

Overal l  depth ot 'T '-secr ion is 400 rnrn. Drarv shear stress distr ibut ion diagrar lr  across t l r€

sccr ion at poirr t  91-rnaxirnrrnt shear i i l rce, including values at al l  important points.

A  snra l !  co lc rere  darn .  t rapezo ida l  in  c ross  sec t io r r rv i th  on  face  ver t i ca l ,  i s  I  m h igh ,  l .5 rn

wiclear t t tp ancl 3.2 m n, ide at base. l f  i r  l ias to retain watel ' t lp to depth 7'5nr.  Find

nraxi tnum ancl tnininl t ln l  stresses generared at base and also Sketch StreSs distr ibut ion

diagrarn under,  ihe base of the danf.  Consider unit  rveigl t t  of  concrete arrd water as 25

kNrnr : '  end  |  0  l iN / r r ' r rcspcc t ive l l .

S E C " I I O N : I l

A brass bar 6avrng a cross sect icxal area of 1000 mrnl is subjecred t tr  axial  tbt 'ces as

Shorvn in t ig irrc 2. I r ind the total  change in length of the bar.  Take E :  105 GPa

!: ind out the t i r rcc in rhe r"nr:nrbt:r  LIC anci ED of t russ as shou'n in f igure 3. Using method

o l-  sect ion .

An al loS,bar 2 nr long is held bct\ \ ,cen two slrpports.  Find t l te strcsses developed in the bar '

when i t  is l rearecl  through 30 K i l -both t l re cnds ( i )  do not yield ( i i )  y ield by I  mnt. ' fake the

value of E, arrd u for the al toy'as 120 GPa and 24 x l0-6 /  K respect ively '

l : ind out the lbrce in the rnerlber i lC and ED of t fuss as shown in f igure 3. Lls ing metl tod

o l ' i o i n t .
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Q.s
OR

A A hr. , lk lw cast i r 'n column havins inlernal dianreter 0.7*externar t i iarneter.  I r the rength of (05)

=l:'::",,1,,::l:l::'9:uq-9gt! 
q itl-qqds 4rq-l-Lxed,--and ir Qan carry safb road 300 kN wirtr,,iacror orsatbty +,D-i.,ln.,in":n inir"G ai.;;i;; ot'aotun.,,,, 'irr, nu,,t in.,;;;;;.t;r;;''

t ,  = 550 N/mmz and a = l /1600 in Rankine,s forrnula.
B []ind out the fbrce in the mernber BC and ED ot-truss as srrorvn in figure 4. Using rnerhod (05)tt l ' ' . ir l int.

At a pr; int  in a strainct l  tnatcr ial  is sub-iected to a tensi le srress o1-120 Mpa and a clockl ise (06)shear stress of 40 Mpa. What are rhe values of norrnal and
irrcr inedat25'r .v i thrhenorrnar ,o,*r , , .srressby anaryt icar", . , , , tJ; : '  

st fesses on a plane

Derive fhe expression fbr torquc.
(04)

otr
A point is sub' iccteei to tensi le st fesses of 200 Mpa and l iu Mpa on rwo ,rurual ly (06)perpendicular planes and ant ic lockrvise shear stress of 30 Mpa. Deterrnine varues of.n.rmal and shear stresses on a plane inclined at 60' rvith the normar to tensile srress usinggraph ical  merhod.

' \  s l ra l i  i s  rnadc  l io r r t  t t tbc  l l te  r i r t i . . l ' t l re  i r rs ide  d ia r r re te r  to  t r rc  t ru ts ic rc  c j ia rnerer  i s  0 .6 .  ( ( r4 )'l"lre 
ntaterial must not expericncc a sliear stress greater than 65 i'fpa, The shatt nrustl r a n s l t l i t 3 3 T ' 5 k w o { ' m e c h a n i c e l  p o t ' e ' a t  i 0 0 r . p . n r . A s s u r ' e t h a r t h e n r ; r x i n r u r , t o r q u e i s

|  . i  l i rnes  nrean.  Ca lcu la tc .  thc  s l r l f i  d ia r r rc tc r -s .

i ' igure: Z e: a(A)

END OF PAI 'EII
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I ; ' igure: I  e:2(ts)

:{} i9-r

!'igure: .l e: a(I]) & e: s(ts)
Figure: { OR e: 5(B)


