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STRUCTT]RAL DESIGN & DRAFTING-I (RCC)

Time : Three Hours Maximum Marks : 100

Note : I Attemptanyfivequestionsoutofeight.

gn 3n.d n r\ m-6 q*m qec Aa fiftqr
ii) Design should be as per IS 456-2000.

en{qn 456-2000 fr ergwir frqr$n qqEg 
I

iii) Assume suitable data wherever required/missing.

q-d tdT grrqeq6/31gq6-seT E\ sfud qn dftq I

w) In case of any doubt or dispute, the English version question

should be treated as final.

fu-s1 ,fr q-qr{ fr qrit erenr ft-qrq ft Rrfr C eiffi qrqr }
qan o) Giftq qlqT qltlTrr

1 . a) Describe reinforced cement concrete and various materials which
construct it. 5

q-qfua {ffn;e oift-c q {q-+} qqTi qd frftq qqTerT o-r qrh
fiftqr

b) Define concrete grades, permissible stress and factor of safety.

6

o.ift-c fs, ergro !-fr!-d s g{e{r gqro. d qfurTfro frfta-}r
c) A beam of size 350mmx600mm overall is reinforced with 4 nos.

of 20mm Q bars. Find the moment of resistance of section if
concrete M20 and Fe415 is used (WSM). 9

96 T.o ftt.-ft qH 350 Frfr. x 699 ffi q=Ef ,r-d-{{ t, +_ZO

ftfr. qrq{ fr 6-sf ii wfu-n tr qftdq 3ilEluf fr ryqr fifr\ qR

oiffc M20 s {wTd Fe415 Bqstq ftqr rrqr tr (oidoxl qfrE-d

ftfB)
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2. a) Describe advantages and disadvantages of pre-stressed concrete.

6

$ qRrqfrn eFifi-c h sffiit q 3o-st-{ E'r qufq frfrqr
b) Differentiatebetweenpre-tensioningandpost-tensioning. 5

Xd m-r q seq ilfi ii Gl-cR rqs fiftrql
c) Find moment of resistance of a doubly reinforced beam with

data: g

b = 250rnrn, d= 600rnnU d = 5lOrruqAse45Omm2,Ast= 104omm2,

concrete M20 and steel Fe415. Use WSM
N q-qfu-ir erEq o-r qfrteT qTqpf sftfid il qrQr frfrqr
b = 250 ftfr., d = 600 ft*., d' - 59 ffi., trss= {JQ ffi2,
Ast= 1040 fr*2, oiftd M20 q $qrd Fe415 eTffi qfte-d

frf$ or s-qtrr 6tr

3 . a) A continuous beam of three span AB , B C, CD as length 4m, 5m
and 4m respectively. SupportA and D are free support. Load on
AB and CD is UDL on full span 18kN/m and 21kN/m
respectively. Span BC having 40kN point load at mid span. Draw
BMD and SFD. 15
go qira q{q il ftq wrT AB, BC, CD ffi mqeT: aqd 4 fr.,
s * G + fr. tr q)qi eTfrq ftt eq D ft ecid tr wFr AB q

CD ii * wq qr Hqmd rlR ffieT: t8 fu.q.i*. e 21 fu.q,/*.
t nw wr;r BC il qq ii +o fu.q, or G--arrn tr ufrn\u etiryf
q s-f,q qa eilts $fl{}r

b) Differentiate betrveen fixed beam and simply supported beam. 5
3r{€ ?rw q sw o11-f,R--d ?]-gq d 3]-cR Fqs fiftqr

4. a) Calculate moment of resistance (IvIu) of a beam size
300mmx500mmeffectivereinforced with 5 bars of 20mmdia.
at bottom and 3bars of 12mm dia. at top. Concrete M20 and
steel MS grade I is used. Take coyer as 25mm. 10

96 tr{r fr-{-dnT qTq 300 frfr. x 500 Fr*, q"il-ft t 6qT 29 ffi.
qni fr qtq E-g +i fr oit{ q rz fr"fr. qrr{ ft : a-} sq-s fr
3iq arft t mr sftteT viryf ltvtuy fr rrqrr fiftsr orfte vtzo
s srsrf, MS i-s I oT nqlT gotT tt o-fl 25 frS. dr
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Design abeamhaving clear span 5mto take working live load of
20kN/m and width of support is 250mm. Use M20, Fe415 and

LSM.
5 fr. f,dq{ ft-ffii( e ft\ w{ fl 3Tfro-d-{ fifrq fr-s w odort
Tf, qr{ 20 fu.g,/fr. a-rrfl t q enaq fr dg€ 250 fr*. tt MzO,

Fe415 s Sqr< R{R frRi enr sqqtq otr

5. a) Drawplanandsectionalelevationofamlumnfootingwithdetails

10

t2asbelow:
Size of column=350x350mm, Size of footing=2100x2100mm,

Thickness of footing = 600mm atface of column and reduced to

200mrn, Main reinforcement = 16mm dia.-8 Nos., Ties = 6mm

dia. @ 220mm c/c, Footing reinforcement = 10mm dia. @ 150mm

c/c both way.

Rrq qK EFr wFi q ETs o-rc fr-, ftq G-{iuT b ft{-} qqr{sr

mq fr qq = 350 x 350ftfr , qq ft qrq =2laox 2100 ffi ,

cK ft ff= 600ftfr. q=r1f,q'ri zooftfr. nm oq +fr d,
grq qqd{ = 16 ffi. qm 8 il, d(= 6 frfr. qw Z}Afrfr il
3{<t{rf, q'{, qK e-r lrrEr=i = 19 ffi, qrs'fr oi tso frq1 d
3i<Rtd qs q}{i 3i-{r

b) Explain:

D Earth quake zones

eqflr$r

D "nF.q "ti{

ii) Advantages of Tbeam

ii) dsrfiilsis-t
6. a) Finclthemomentofresistance(lVIu)ofaTbeamwithfollowingdata:

Df = 120mm, bf = 1150mm, bw = 300mm, d = 500mm,

Ast = 2520mm2, fy = 415N/mm2, concrete M20. 10

vo d qEq ftiqrh offi ftq t or sktcT enqrf rytu; sro fi&rlr
Df = 120 ftfr, bf = 1150 ftrfr,, bw = 300 Frfr., d - 500 fr'fr.,

Ast = 2520 m2, fy = 415 q/frfr2, oifte UZO.

b) State the assumptions in limit state method of R.C.C design. 5

Glnrft.{fr B{fiT-f,d{rc fr {nqT Rrfr frfU q q=urreii C q-org}t

c) Describe principles of constructing Earth Quake resistant

buildings. 5

tln=T R\ert qqr\ b FIqfuT €Eifi frl<T-ar mi qufq fiftqt
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7 . a) Design shear reinforcement for a beam of 6m span with load

25kN/m including self weight. Tensile reinforcement of 5 bars of
20mm dia. is provided. Size of beam is 250x600mm effective.

Use LSM, M20 and Fe4i5.
gm. wq b ftiS m-fq q-q-d-{ 31fucnfu-o 6fr\ qq rqn 6 fr. q
qN 25 frq/* ur{ b rq"i il 1rr{ r+ft-d dr elJ q-q-f,{ 6 ug

29 ffi. q1u fr d.rT-{ ,T{ tr qrq ft qrq 250x600 frfr ,rffi
tl {flqFd fiarfr frf}T N{20 s Fe415 oi gqq}T otr

10

10

10

2Vz+2Vz+5=10

b) Design a column with following data:

Factored load = 3200kN, unsuppofied length = 4'0m, Concrete

M20 and steel Fe415.

Vm'lmrrl or erfr-oqq ft=T 3f.ftii h ftT-i fiftqt
yrTfud lTt-{ = 3200 fu.;*. erftrtqo dqr{ = 4.0 fr, oT-fre

M20 s Wcrd Fe415.

8. a) Design asimply supported slab for aroomhaving size 3.1mx8.5m

with supporting wall 270rnm wide, concrete lv{20, Steel Fe415.

Use LSM. Live load=2.5kN/m2.

gm' ort:{T 3.1 fr, x 8.5 fr. il ftil} Tflf, 3TldRf, r&q or
erpr+cq-{ fifr\ q) fu 279 ffi. ,if.S dqTdf q{ 3ildR.d tl
{nqFf, fia{fr ftf}T oT sqq}T znt, o.ifr-c M20 s {srd Fe415 tr
qf, qr{ = Z.S fu.=t/fr2

b) Writenotes on:

i) Equivalent stress diagram

ii) Designconstants

iii) Bondanddevelopmentlength

ftlquTl ftRrlr
i) HTges !-frq-d 3ilts

ii) oTFm-fl-{ Rrqio
iii) cfrf,n Tq ftfllr. aqd

-€r,e{ €'<e-
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