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1. As per IS 456 : 2000 the minimum

grade of concrete for reinforced

concrete in mitd exPosue shall be

(a) M25

o) M20

(c) M30

(d) Mls

2, The characteristic comPressive

suength of M30 grade concrete shall

be

(a) 30 N/m2

(b) 30 k}.[/mm2

(c) 30 N/nun2

(d) 3okgla#

2016

DESIGN OF R.C.C. STRUCTURE

III it:
Note :

(i) *lfisf, o,ffrflr+#f{ rdqswt €m6r* t

All Questions are compulsory and each Etcstion is of I mark

(,,) EhI vrrrrailCemreit 6ffii qn* Werq* aqt I

Only English version is valid in case of differerce in both tlu langtnges,

1. IS 456 : 20oo fi sqPn r<fud tiffic

h frq t{ vmott{ * tiffirc or

qrretsdur-
(a) Mzs

(b) M20

(c) M30

(d) M1s

M30 ils 6r Eittrre 6r srtrsrsFro

F#dEasrf,QtrBtdI -

(a) 30 N/m2

(b) 30 ki.l/mm2

(c) 30 N/mm2

(d) 30 kg/cm2
P.T.O.

I

\
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3. qilffit qfrqu Efu frl;r or rTrErfra

t-
(a) grdqffi
o) siqTqffdltT
(c) qcasnftEra
(d) llT(-mqtrffirffi

4. a6n 6r frera Eer f Feorr h frq
$iRmg{frr gqisdrdrt -

(a) 1.15

(b) 1.s0

(c) t.zO

(d) 1.00

s. udaGilrgg*6Eilmmemnqen*'
ft('iirfire f gBrffi sfrTfl of erar
E rf,rt-
(a) f.t
o) 0.67 fck

0.67 fck
(c) TTs-

0.67 fck
(d) F
o d f"t dffire fr grtrf,rnFro HrfiQ+

tl
6. Fe25o ,Is fmrfr gm, 3rr.fi.fi. qra h

frq Farfra srfr trr EFG mr dt-sra
arat -

(a) 0.45 d

(b) 0.6 d
(e) 0.48 d

(d) 0.s3 d
qd a effi at l1l{rfi .mrr$ t r

Q) ?;n3

3. The working stess rnethod is based

on

(a) plastic theory

O) elastic theory

(c) ultimate toad theory

(d) elasto-plastictheory

4. The partial safety factor for steel in
limit state of collapse is

(a) 1.15

o) r.s0

(c) 1.20

(d) 1.00

5. Maximum stress in concrete for the
limit state of collapse in flexure
assumed to be is

(a) f"r
(b) 0.67 fck

0.67 fck
(c) lJ5

0.67 f-"
(d) T
Where, f"* is characteristic strength of
concrete

6. The limiting value of depth of neutral
axis for RCC beam reinforced with
Fe250 grade steel is

(a) 0.45 d

(b) 0.46 d

(c) 0.48 d

(d) o.s3 d

Where d is the effecrive depth of the
beam.
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Itr 3Trdfrffr 3n{.{r.dt Eff,t #
3rmcqt ET rtT fi ors AFu t as" qrlsT

ot fiar irror t ilfi siler EI Htr,dt

t-

9,

(a) H
(c) doa3Tqd

(b) ffitr,arq
(d) s0t'lfiTlfr

€rrnar qernit * 15456:2000 fi AlUn
iiffirc 3rr{rE 6r raF ET ({R 6t ffi
frHt3rfuo,6616tAurGa-

(a) 0.1 mm

(b) 0.3 mm

(c) 0.2 rtm

(d) nu{Ifiilt61infr

ro etar Ers trdil trrd rafua gc

3ndkd dffirs trra il ufuraa tsE

src t orG (f,tno i5I 3rdEIA 6r tfr
sraffstuftoffi61-41qltq-
(a) 7

(c) N
o) 15

(d) 26

10, qErfi F{ffd qra f, tdf{ rqbra dT

3rfu+,-tfi ffi tr{a + 3lfro, n€t

661urrtr-
(a) bD6t 44o

(b) bD".,,lt 6%

(c) bD oT 0.12%

(d) bD ar o.M%

offbED Fat?r: scafrffittist
sFrft r

(3) 2tfr!

At or near thc supports; the concteto

of srryly eupported beaos may sPlit

at45" angle with horizontal due to

(a) torsion

O) diagonal tension

(c) bending moment

(d) All of the above

As per IS 456 : 2000 under normal

condltions, crack width at the strface

of concrete elemont should not

exceed

(a) 0.1 mm

O) 0.3 mm

(c) 0.2 mm

(d) None of the atrcve

For dssigring singly reinforced

simply supported concrote beam of

span upto 10 m basic value of the

span to effective dePth mdo should

not greatcr than

(a) 7 (b) ls
(c) 20 (d) 26

The maximum area of tension

rpinforcement for singly reinforcpd

beam shall not oxceed

(a) 4% ofbD

O) 6% of bD

(c) 0.12% of bD

(d) O.U% of bD

Where b and D are widttl and overall

d€pth of the beam resPectivelY.

7.

9.

10.
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11. fu* .tm.{tfr, trci h rdrdr qti

Tr{lFa tr * lilFrrr rgm funr u rar

F, EF666Irf,rF -

(a, <tOAggftf,E{fi

(b) €airqra

(c) srfr tr{a

(d) qHtrf,fraena

frilfr fr futr f €I-qra h qfiE 6r

1*'rfi ffi frE t 3rtu6 a$t rit-fi
ilGq
(a) bw+b

(b) u*+|(L,+Lr)

t.t |(L,+rr)-bw
(d) b-bw
oduwtqftffi,L,frhtrrfih
ffi rrm fi grsa qra} t fu +ou

(RqitarnbqilE drarffiq,dtrrf
tt

Gr{ fr srilErleilr {w rTffi qI lh,

f * (thntsftra6t616y

(a) 3dqr300mm

o) 7d

(c) {QQ mm

(d) 5d
ffi '6' d( qft u!{rfi.rwrS t r

13.

(4) ?'n3

11, The beam in which tho steel

reinforceDent is placed in the tension

as well as compression zone is called '
as

(a) 
,singly rcinforced beam

O) continuousbeam

(c) cantilever beam

(d) doubly reinforced beam

In no case the effective width of
flange ofa T-beam should trot exceed

(a) bw+b

O) u*+t(L1 +Lr)

1(c) i/I1* rz) - uw

(d) b-bw

Whcrc bw is breadth of the web, L,

and h are the clear distances to the

adjacent beams on either side and b is
the actual width of the flange.

Ihe horizontal distance betrreen
parallel main reinforcement bars of
slab shall not be more than

(a) 3d or 300 mm

o) 7d

(c) 4{D mm

(d) sd

lVhe,rre d is the offective d€pth of slab.

12.

13.
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14. qfi # trr JrEoEr z t qre t aI

Tfirt -

(a) trfrqrdq

(b) qofitqrffi{

(c) srar@frrgFfrq

(d) q+csffi

15. +ilm fr rcra ttgl EI rrfurra zqrs d

roarE-

(a) gry
o) eP

:'
(o sP
(d)eP

16. m4 qilo tr qtm srdra efi aortl

nrfif-

(a) ffifrqrrgltf

O) Gurefrtr$rf

(c) dtorsfitrerf

'(d) frffifrEilf

^

(o ?,Ns

14. If the *Oo 
- 

is less 'htn 2,

then slab is

. (a) two-way slab

O) one-way slab

(c) cantilevor slab

(d) flat slab

15. Maximum diametQr of the reinforcing

bars in slab may be equal to

total thickness of slab(arT

- otal thickness of slab(brT

otat thickness of slab(crT

total @kness of slab(orT

16. In one way slab maln reinforcement

bars arc provided along

(a) both the directions

O) lgnger span direction

(c) shorter span direction

(d) any direction

P.T.O.

A
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17. Er;lr 6t s$nfi FJ{r$ frs nr fr*r
6rdlE

(a) IirfrirTErfiR

O) ssfilordtuetrflor

(c) HtrflgEfr

(d) frrl6tsNEsErdrtsmn

18. €F+r 6t 3rEttd ESt fi frq armE

3nrErsrElaTE-

(a) 20 mm

O) 25 mm

(c) 40 mm

(d) 50 mm

19. ffilsa fr ilE itzqI$ 6r ETftrfi ara

EFdrt -

(a) 1s O

o) %q

(c) 30 0

(d) 2s o

o AY 0 *E ffi o rt qri TItr{ 6I qr€

tl

,r

(o 2n?

17. The effpctive lengfh of a colurnn

depend upon

(a) the type of column.

(b) ttre lateral dipensions of the

, column.

(c) the shape of thp column.

(d) the EDe of end restrairtts.

18. The noqinal cover to the longimdinal

bars of a column is

(a) 20 mm

O) 25 mm

(c) 40 rnm

(d) 50 mm

19. ffts minimum value of the lap length

in compression is

(a) ls O

O) %O

(c) 30 0

(d) 25 Q

Where the Q is thp diameter of bars to

be lapped

A
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20. 15456:2000 h sr{sn Sfdu rffieoa
* Ta-t 6f,f, fdqffi fi frq ffio,
6rd6I(tlFfdIt.
(a) ErtrfroftRFteta
(b) qrssTfrrrttd
(c) 16sfis66tolz
(d) sotm*t6t$;r€t
qdf o Tfrm dq fr1 ry'r*r$ t t

21. air snn.dr.fr. irrf,f,, o) 85oKN

uffif o(ar t, fi frq 190 kl'{/m2

E{hd QIRuT Erlril arfr 6r or 5€u

31fficr 6Ta fi fu EAE 5I
grr?rqwrtl-{Hddnr- '

(a) 4.92n?
(c) 7.38 n?

O) 2.47 t*
(d) 6.7t #

22. rrffotna 6I dlsffi 3r.r€qT m il
ftGqr dfd EnT uoton qf8o fr
o wr$ 65 orA fi frq friFno 6rc E{

3ltr6?rfi $T+q -54 sfdrf, iFI aET

ilf;H uEfuK€E f mdarrorraEtr

r€tt "

[*\(a) 0.25\f
(b) 0.16\E
(c) 0.25 \Ek
(d) 0.16\m
t{ t ?iffis fr {rdffi flftrnrfifio

qrfiedf,uqqT srattt

I

(7) 22fr3

As per IS 456 ; 2000, the distaoce of

the critical section for one-w4y shear

failrre is equal to

(a) zero from the PeriPherY of the

column.

O) d from column face.

(c) d/2 from column face.

(d) None of the above.

Where d is the effective dePth of the

footing slab.

A footing is to be designed for an

RCC column carries a load of 850

kI.I. The safe bearing capacrty of soil

is 190 kN/m2. The area required for

the footing shall tr
(a) 4.eZ #
(c) 7s8rp

O) 2.47 t*
(d) 6.71tr2

When shear reinforcepent is not

provided in the footing, the maximum

permissible shear sfiess at the critical

section for determining the depth of a

square footrng bY two'waY shear in

limit starc method of design is taken

as

(a) 0.25

(b) 0.16\Ek

(c) 0.25 ff"k
(d) 0.16\m
Where fpr is comPressive

oharacteristic streaglh of conctete and

the value of \ is 1.

2r.

P.T.O.

It.r-
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23. Efro u) q6' €t Fr#r fi frq rdrfr
u rfit q,rdrilt

(a) oBmt

O) TcrS

(c) Tigfi

(d) fuerfra

2,4. qcr m) dtru 3mmr rra mrf tsE

frFaAER{dret -

(a) freilE o{lqr
O) sfrqrrofrE
(c) il€frqr
(d) qmfiilrtr

2s. sP_demm ffqrr fi Frrrr fi rd d
rffi6-
(a) srcifrsfffid
tb) rrdfigfrg(fra
(c) rffifrsfrgrftt-r

(d) sutto'spfi

26. s-frrrnm {rqr fr €hn Hq * sffia 6r

$rEqr6dr6nilH-

(a) afrilhfrf
(b) eqhfif
(c) rotlhfifr
(d) so0ir'#tmt$n€t

?,ml

23. The footing which is provided under

a single column is called as

(a) strip

O) mat

(c) combined

(d) isolated

74. The wall meant to support soil

horizontally is called 
"

(a) panition

(b) retaining wall ".

(c) breast wall

(d) boundary wall

25. The condition(s) of stability of a

retaining wall may be

(a) safe againSt overtunfng

O) safe against sliding

(c) safe against subsidence

(d) All of the above

26. In heel slab of an RCC cantilpver
. retaining wall, the reinforcemgnt is

required is

(a) bonom fibres

(b) mid fibres

(c) top fibres

(d) None of the above

(r)

H
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n. sfrqrqfrRfi3mmrilEfreH
-€efiEqr$mr-drffi-dlt I

1(a) iO
1

(b) ;
1(c) 4

1(d) H

zB. qtsfrctrdgslgorart'

(a) rrasfr{f,
(b) sfil-rrrsRrf,

(c) qr{arsfr{fr

(d) otasfr{f,

2s. snr.fi.{t. 3rdmql 61 6mr f qd

sffidffilffi-
(a) wrqf aEEHH t

O) "ryordrYif t

(c) wrqf drtcrit t

(d) FIrEIslfit}et t

30. qftrf,d osfr f $ sfrildt fi 5a

EIfeFIfrt -

(a) Et0fitl 10%

o) qu sill 15%

(c) EI0!{E 18%

(d) aullE s%

A

3

(e)
' 22fr9

Retaining wall's base slat's thickness

in terms of stem'8 height maY be'

I(a) 
10

1o)s
1(c) 4

I
(d) i3

hestressing Can eliminate

(a) Ensile str€sses

O) compressive stress

(c) bearing stresses

(d) shear stnessPs

In compuison to RCC elements, the

presuessed concl€tE elcmeots are

(a) thicker

O) thinner

(c) shorte-r

(d) heavier

The toal losses of presucsscs in pre'

tensioaing syston is about

(a) t0%

(b) ts%

(c) lSqo

(d) s%

P.T.O

i

27.

29.

30.
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eb:
Note:

DESIGN OF R,C.C. STRUCTURE@
ffiftavm,*<dt1
fime allowcd I lhree Houns]

(i) wwwqWt Ttrf d,nr+tqfo#rrrq?Fr+ I
Question No. 1 is compulsorl answ€t anyfivc qrustiowfrom the remaining.

(ii) rdqwq#s# qr,il 6l ffiwmi?7zr6cr a?Fl<r I
Solve all parti of a question consecutively togethcr.

(iii) ydqnw# z+ pe#rnsr#eq t
Stan each que$ion on gfresh page,

(iv) qi+ q,q,eri C emrai* *7 ffi t ,?il+ WEn*ryrq* I
only English version is valid in case of dlffercrce in both the languages.

(v) qdl qtwqqriair6i Mqtqdffi t
Assuw suitable data, wherever necessary.

l. ftHffrdnHT+{fuil{wceki 
:

Answer the following questions briefly :(0 ibmtc+H qiRmg{Hr IFrtfi qf 
"n 

*dT + qiRroqwr 
Turim.t qril edf ftrqrqnrt ?

]mr is-partiat safety factor for concrete taken mone than th, purti.ul safety factorfor steel ?
(ii) r*s { fTfluT uqFrq +t qrqv{s.c{r qil {Tf,r{+ I

lxplain the necessity of distribution reifforcement in slabs,

Differentiatetetween long column and short coluun,(iv) frrftrf, r+rrqft +qrlil omsrg,T *.qrq frfu+ 
-t - ---

ftit down the names of different types of liOit state.(v) T4q tidg+knaq+sqsd+'|
Explain the principle of pre-shessed concrete.

(10)

tsrftrfimdo:70
Madmum Martrs : 70

QxS)
P.T.O.

a

I

203
al

Roll No. ! ......................
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2.'(i) Frqf-dftffi .ffi *'H*-srrqqreftTtq ertqutildqm :

Determine the moment of resistartce of a T-bOam for the foilori'ing data :

' dq*srm+ff = 1620rnm

Effective width of flange = 1620 mm

R+qetffi
Thickrtess of flange

uq+'r6{t
Effective depth

eqtdErt
Web width

*oot ebtqa

Area of steel

= 120 mq

= 120 mm

= 580 tnm

= 5t0 mm

= 300 mm

= 300 mnr

= 25].3mfr

= 25t3rmfr
M-20 fud#eqi Fe415 rdmmsq+rrct I

Use M-20 grade of concfete and Fe"415 steel. (E)

(ii) A'tt rqm.-e*t El tfi qf{fuiftrq} { tq+rr { fuqt qmr t r
In what circumstances doubly reinforced sectiotrs arp Used ? (4)

(Fqffifi rcftrf, qFT ifi frfrtr{ vt< sTffi ffi fril{ sfr*tsi *' ernmw ffiq'
Design a singly reinforced beam including sheat reinforcement on the basis of the

following data:

weffi (Clear span) = $s1

qHRht ff (SuPport width) = 350 mm

qg{rfrd un (Super imposed load) = 10 kl'[/m

M-20 *E lir#e si re-+ t s r&o ot sqqlT q+ |

(12)
Use M-20 grade of concrcte and Fe-415 Steet'

w. Hr + H krsr silaft.s.qrq 6.0 * x 4.5 { t, qrr W 1@ *m qffffif'trfr

"lfrt 
I Es +q *q*r. 4 kl{/m2 tq{ rfu +qlft ++ B+ +H lqdtr t r M-zo *sft

"t 
{;5}.G Fe-415 *oft *ren or w+{ ffi r

Design a simply suppotted slab for a rcom having internal size 6'0 m x 4'5 m' Live

load on this slab is + tN/m2 and all the corners of the olab are free to lift. Use M-20
(12)

Sade of concrete and Fe415 grade of steel'

1500 kli[ er enft-q qR BII + H qrttsr HE Hq ot qft{stqT @ I ffic 1oq

i:ilqq.6q, fu"{ ;ffi EI Eftr q{ttd rI{r-d, {{|q} I M-20 *"ft qil d'ftte gq Fe+ts

i'oi.mqgnsqqrrridffi r

Design a short square cohrmn for carrying lI00 q{3ual load' f,haw the sross section

oi 
"r-'f,rr, 

,Uo*irg irirf"rrement d;t it. Use M-20 grade of concrete and Fe-415
(12)

grade of steel' 
P.T.o.

(11)
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6. qr q"tsr sq * H W'sqm frat * qsiftt gftrr ur qfuffi qfffu+ | wq vr-
12m kll qr q*q qr $r{ 6T Ur t I ilfi RTst 500 mm x 500 mm rrr ErtSR qus t r

q! + uqr qrrf,r 100 kl.r/m2 t r u-zs *rft 6t tmle G re+ts iuft ur qs6 sqfrq {.
dFri r

Dcsi8n an isolated square footing of uniform thickness of a square column. The
column is carrying an axial load of 1200 ki.l and column is squarain cross-section of
size 500 tnm x 500 mm. The safe b"*iog capacity of the soil is 100 ktl/m2. Use M-25
grade of concrete and Fe.4l5 grade of steel. OZ)

7, (i) ffiqrorc+tgrffi Erqut{fu**rruFm*fttH r

Describe the various tlpes of retaining wall with the help of neat skerch. (O
(ii) lFilt +rr6t fFfiHr + qrq Er nqrr+ t r fu qfr rnr.rff t irfi+ |

What do you- understand by the stability of rctaining wall ? Explain wlth the help
of neat skerch. - 

(O

8. (i) {4 ffi trfra*'srq <qr ErFrqI Hft q6qT qffftri 
r

Discuss the adv^antages and disadvantages of pre-sfiessd consrete, (t)
(ii) S ffi ir!#c{-s,q+'r { Ffr #;d r{.* qc qw HT{ ffi { qril{rqce

gffilt I

Explaia the diffcrences in betwem pre.t€trsioning and post-tensioning method to
be used for prc-stes$ed concrete. (4)


