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Design of RCC Structures

BCV60OI

I./B. Tech. Degree Examination, June/July 2025

Max. Marks 100

I'ime: 3 hrs,

Note: 1. Answer any FIVE full questions, choosing ONE Sull yuestion from each module.

2. Use of 1S456:2000, SP- 16 is permitted
3. M : Marks, L: Bloom's level , C: Course outcomes.

Module - 1

Compare Working Stree method and limit state method of design.

Explain the stress block parameters with a neat sketch and derive the

expression
OR

Explain the terms:

i) under reinforced section
ii) balanced section

ii) Over reinforced section

A simply supported beam has a rectangular section and carries a
uniformly distributed load of 20KN/m over a clear span of Sm. The cross
_ section is 300mm x 650mm and is reinforced with 4 numbers of 20mm
diameter bar. Assume cover = 25mm and bearing = 300mm. Assuming
M20 grade concrete and Fed4l5 steel, compute short and long term
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deflection of the beam.

Module - 2

Q.3

Determine the moment of resistance of T section having the following
section properties: Width of flange = 2500mm, Depth of flange =150mm,
Width of rib = 300mm, Effective depth = 800mm, Arca of steel = 8 bars
of 25 mm diameter. Use M20 concrete and Fe415 HYSD bar.

L3 | CO2

OR

0.4

A doubly reinforced concrete beam having a rectangular section 250mm
width and 540mm overall depth is reinforced with a 2 bars of 12mm
diameter in the compression side and 4bars of 20mm diameter in the
tension side. The effective cover to bars is 40mm. Using M20 grade
concrete and Fedl5 HYSD bars, estimate the flexural strength of the
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section using 15456:2000 code recommendations.

Module -3

0.5

Design a rectangular beam of section 230mm x 600mm of effective span
6m and effect cover for reinforcement = 50mm. lmposed load on the
beam is 40KN/m. Use M20 concrete and Fed 15 steel.
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OR

Q.6

Design a simply supported beam of span Sm carries a characteristic live
load of 12 KN/m. Use M20 grade of concrete and Fe 415 steel.
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Module - 4

Explain one way and two way slab with examples.

04
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0.7

Design a slab over a room of internal dimension 4m x 5m on 230mm
thick brick wall. All edges are simply supported ( corner of the slab are
held down). Use live load IKN/mE, floor finish KN/ m®. Use M20 and
Fe415. Apply check for deflection with the reinforcement details,
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8

Q8

T Tl)csign a dog lé&éd"-

OR

2.8m X S.8m clear. Vertical distance between the floors is 3.6m. width of
flight is 1.25 m. Allow a live load of 3KN/ m®, sketch the reinforcement
details. Use M20 and Fed15. Assume the stairsare supported on 230mm
wall at the end of outer edges of landing slabs.

Module - 5

BCV601

staircase for an oflice building in a room measuring [ 20 | 14 [ €034 !

Q9

Design a square footing for a short axially loaded column of size
300mm x 300mm carrying 600 KN load. Use M20 concrete and Fe415
steel. SBC of soil is 180 KN/ m*. Sketch the details of reinforcement.

SR
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OR

Q.10

Design a isolated footing for a rectangular column of 300mm x 500mm
supporting an axial load of 1000 KN factored. Assume SBC of soil as
IKN/ m®. Use M20 and Fed15. Sketch the reinforcement and perform the
necessary checks

20

AL L A




Mno{(,(/{b -

5.2 a. oking Ghush § ek Geade il

-1

——
—-_

R

/ st G’fnhz_mﬁﬁmi=

| Wkeng (heate_muthod
(Eaﬁco[ on J:n(a;«’ Mﬁt%ﬁy

L5Ceruls rncderiole behove

e(aééira% cenclor Grrm‘azo/mdfﬁ

Uset o (ingle factor of
Gy () appled ety
N rraderial Clepgth-

7). Uel el Cexvice loadk

N Gunerally yecall i &70’
_- Gcﬁm 5, 7207E Crcorrond
& 4 (Cctc ecororrideal )

: § 6erwcc’aéf&9, S

@ e

Tocs -

i lvi). Ga ' fe gf Geaviceab

) Bobec! on aal(,(a/ bel a0y

of mazé%’r'aﬁ ot e af{v'maﬂéf
f/bwakf'/g @omf (Plastic {zza.gé)

) Vesels @m’é'a/ (sadtey 7@6&)@
qpp&’ea/ A both moaterials

Cz_/wyz% & (loadls . |
;','{) UGC( a[,f'DYé céacd KCSC/YI/;'(!, k
Loacl KZaG/ /ad[@af) 4 accoand
c['/:r unaz,z’éaz‘nzﬁ‘fcs.

@@&#C re7 @nJyrf %0{70/&’2@'
Ceclsonls (irore arvronal ).

V) Rogult o G[en&{é?’, opl’fm‘fzd

Gectton (move econo mtcal)

vi) Dicinc checkl /or’
Cllroedte limit- Glate ﬁ‘a[{bp@e)s

Gevic cabilety (a%([zcé‘on/c;fao@

_3}1\




b—) (S‘LVTGQ L)(ﬂfﬁf (/--)mn,}-”{(“Hﬂ
SAR (‘[/‘r"”mjf t/ff-‘f?;/ (.1/{'r/r', the !"lf//!f‘-//;./_-/’ Arrear

CbreGe - Glatn cunve (}/ concietr 7 compireGGion 7

Wﬁ/ an cgurwnﬂm{ 'Jr‘(‘/nnj(.tfav Glresa Liock o |
C?/”f?{i (ma,é?;G?‘Cs ff f"ééj” ]

O,C},C“ Je i

i | Joiq 2%
; O.3chkb
_ Ol [ ,Ar’_'"/;_ . LN
J - 20.87 ‘f’)ﬁi Bl ok
© e« © & JLL-

b — _

(@) Crob- Gection cunif? ) Gretss oédifa&lémg ) blsain oé(‘i)(méwﬂfm .
0GS ; a2

Gtrdd ook @aramdf 7S,

i) Mastimann comprebive (bess - 0.45/&.
FJC/Q@Z/M/ Comprssive et 0.36/‘.& bzo
) Zoc_'mé(w % pad a/ Zan/ /me - 0.42Nu %Iom ’Hﬂ eﬂfn’/m (onpmfbn %éf.a’

D eviverdion 7/ eopeeskronts
;) GN,OT&GGFVE oyer 70 mnmceé

o) A—yga of CormpItEsion 20Nk D] = b
b)@um&d ’n’d‘aﬂju&m’ Ghess infenGity = o. 4_5/4/((@
C)@Gujgaﬂ}/ KOWPW-;UTV'&%YCL = (A 0‘56//‘:{. é’sm,

i) Lever arm: 7 o6 offetive epth of ~fh bearnz: ol ~0.45%

aDMﬂM of veGiGtance - Ma =CXZ
| MMM(? ‘,%37' (@i M = O-Séléé 5?11_1 /(1/'“ D;C}-lw ‘j

=




S2. q) 1) Ve 'er}_‘}:_/f".ﬂ'f’”’““/ Gectton

‘('D;/m;./?‘on: ]4 (;r.r(i,-;a_n ;.‘_}Arw/ *ffu Ao o/ (fr;'i}-/f {/</rr/ 6 /,
~Ran '”'7?« }_’J('!/(Tl'}‘(/('/ ﬂﬂ""””‘“/

'@/ml/‘im'f T bt (J'H(/ t/i(‘/o[(r !)%ﬂ’ /LU fﬁr?f’;r/(’ /*Vr/rfﬂ,m
Toilitre mod. Duelile Mnﬂz cé/Zr(Jlfon, r‘mrr;'fy, ({-f’vrn?

hJom%) |
- Gynonyrﬂé /@/ﬂl/('{'/ ’T{’Ymé .'-Q;cjiét &-c,/ion, GO/A ()4{{:7/7

19} @a{anczc/ &JG/TOIW ;

e LTl y;do/ et 1A Gteed are reachuc
G;ma!%amaabée -
o Behavior - Th ton C/)'EJZE’ CTc.iﬂuJ aiz 4{@ a’MC/ (am,u e}fnﬂ: qtiw
Ctoel ielols -

«Faslure /waoé vt paix .c%” ééxoé le { Lyittle, !%Ltl ;_Znocp/m/ as a
. U |

. %ﬂoﬂymﬁ [Pl oded Aevrals i) bl éoﬁ‘%?@/anw/

W?/ o’l”aﬂ&/’/j / :
» Vsagt lhied s a Tﬂ/!?tﬂca 70)& //m/ compa y('y Unaépf/oyw’

owinfprcrcd ccchions

85 oirfrcect Coctior
o Defindtior EA Geclion solune. e aww/’ e/ Anbile el
ez ceecds e botance WW o
o Dol ! Dhe con m’wfa /)faclz{ ;/C Maximmm/zﬁoxm}m
Gbatn (Crubhet) befox St Clee! yff,/p/i
o Tailurt n/waé - Britlle (é’ua/c&n cal/a/.zfc/uaaé w:}éazu/ wam‘g}
’ Gyno;—:ymd /Mm{‘?‘/ Syl - C‘?’Wﬂd‘s’b” /éz?/ugz‘; @cﬁ()q
_:_Uﬁéﬁ/fz a{aq:jn -
. Uaoﬁ& J'—;41/oi0&.&( “n oG 17) oé.u, 1[0 Jacté zyf. cma’/zi’fzjﬂ

S P

- °/Deﬁ nebion - H Gection w0l ‘HM el (bl 5n ¢ 0(307'2} |

. UG’a?L T~Qcow ﬂO(O'!{ /-/ov- ({-m(fumj c&ajn f/o p/ru;}'u it fc%érj

G




b.) W = 20 kNfm £ .8 /;('n')}rn (_J.Jf'(//'z" 300mnA

L‘// = (‘(cﬂ’r Cf,r)(‘m ~f /_7(’(‘! "}'r'ny ,,,,;,'p/,/f-w 5.5 rr )
Cro((s Gﬂ(;/’jnr) L - zoorant [ D: ¢ 50nAMm
—Aﬁfr + 4-X 7Tyx20’ . 12D6. Gq n,um"/ num = 2.5 mmA

4
d :fD" Cove ™ f__@_'ﬂ__f-i_é(}? - (’,‘_‘ISf‘Hm
2
Cf‘ﬂmﬁ- ,/Cz/ - 20 Wrum?, Gf—ccﬁ/g—' 42

) Moncend a/ wéfét’amlfé (n).

M= ﬁJ/j!{ = ?0'195/{,&)%\/ ) C?O?_?S:)Lg
8

i:)@ro@ ot (% surbia C%)

.@ WED? g wiss <20 .
22

i) Mecleday yatio () T 5000
: fé = D,XQ_OS Aj/mmz
. /e = 8 T =29

?V).?\?ea/‘ra// cx?uC_OZ‘EP#’ (751)

7 QRO.QI’LWJJ

1})_ Gacéua, man/u,ﬂj a% ?/Lté)’-rzfd Cz;-r)

Loy - bZP wotot (A-2)* =3.08 %207 ram
i<

Vi) E//'a%w, ponint of ineria CZ//)
-T‘//' = puin Cﬁf, 2?3) = 3'03*,?_0";%»1,*

E

eacpfc,yﬂ/;

yiii) 107 —}wm-» o(n/ﬂ(aé'on : Aer A 74,{ X2
el 2@ . 20
['_!*0 (o compression 'x&%?’dﬂw )

2 AGE = 22,04 mm

@;’M&Siélﬁr Céfa‘fﬁo” 0( P TS 45C 5000

.__('—'- - 24.2 1.

25T

] /J/Mﬂ’l?’

0{, /\jrmM i

\&{}_ - 02360 68 s

vii) Glort Fime oé/&oéfon ¢ Dot 500/ - 4. F2nm .

—\d

1




Mnr/rf/f - &
q.s.

b = 2500mnL ('*/ L00pmr, [:u_ﬂ' 00 '/D/ e

4:! L 90 /J/M{/‘VJ?r /f} - 415 W

o.sgﬂf:.é/% = 0.57-/4/ -140(

T =8.FCmns :?’Df (- .zsmam)
%.j!/n, :O»?ESO/:.S’S(;.M * LQ’(MLL

i A
Goé-am G Cwa/ey %r%yaw

M(&:O-ﬁq’%ﬂﬁ! /(‘/“04-2 %»u)
Mo =p &% za EMN.ac

O

WL 2. y /I (1 ;ﬁ;éu&) = 1088 VL) -y .

Lo N.A ULPG f'n%@f‘ﬂf (.:{at C«J{ZD j’wﬁ' | ;




G

b B0MM, 7 1)+ T4 Omm (1/-0_'-{.5”/('/?!" courry . SO0

%/  Do0lmm? /y - 415 Voo’
A ”'
Be 2 226.29mm? |, ol - 21956. C3nam’

(71;/&2,{ ~0re8 (‘/ 040 A
Esc = 0.0036 /leﬂr ﬁ/)

.= 000292
%mza;r
f_/trc > 363-412 D/ntm"' -437/? B -ﬂ)c/fo ¢ . pog.21 mm”
a.87 7

At - 2025 4amm?
. U,?,G/'f‘. bxu = o-&W/ﬁ—ﬂu/}?

A =907 G8pmt

Fu <Hwlim 1 207 (8 < 2F0mm

G;d-fon 76 u,noé/f‘ W%‘TCIO/

pwontak of se Gtonce - Oa (Aa 4 Co LA:
= 0.36 {eck buxm Cd"CJ,\‘LQ—-Zu) '{'%S
_ 1299.04-6N.nt

cvd*dc ("(—d')




f‘v?m,l/.'i /f

g.o
b=230mm , © - ¢oomm , o -50mm /,.// Crn ol =550mm
ZL - 40 A‘M/m, ,-%/ : POA_,‘/P'W’PF /{fy - 495 Mo Mu ?
D.L 34985 AEp/m
7.4 = 4qo0 EnIm
Total doool () = 434560/m o - 66195 E)/m

Mau = wa./i = 29328 kN.m
g

Viu = wa] = 295.52 FN.m
Se

“Tor %o 415 Soni g romund
Mudepn = 0.133 bofek = 292027 BN.ri
Mo > Mulvn. . Gectron iG a«/owé? Yeentoreeel beant.

-ﬂﬁc =..é,' - 0.090
A

/és -353 4 A’J/mmb /}T?‘om Qg -:16)
ﬁ..(a'/MW{IYM/ = {&f(_ éqts‘c. (d—d’) ('ﬁam-(/ I8 456—&00)
—A&c =G93 02mm2z- @?ow’()/t ACmm {cz‘ 6&7’6

AbGe = 202.06pm

Wa d/ 60T6 :ﬁg = OSSR (::’Enfé
Qe

fP-,owaé, 3 ~6mm # !:af( a comp)’t@idn v'cfﬂ//Wa.M

%M 264 mm

o.aaﬁk bou Jem = 0.53/9‘.-.46-&:

Skt = 2240 Bomm: Af, = 5co.47mm2 Aot - 2990 48
Gl Vi = 196 52 £

Cv —-_% = 2.645 Olom? (DL 1.4




"\ o
\'H‘\ y l\,\ e NP6.C7 e 295 A0 mon
Cha l/a r‘ﬁ__/(n/fm'- P L a.4/

%_, . O .'».'{/'t/ "'-'/ll/ e 224 5 A !
: --,’J;.(,/mm’

Ve 200/ 1sc . 0.453 /.

——

b

[J) 9254 , /J) . = 20.90
A/ nax a/prv

('5)7”0!/ e é(')mx — lence. Cc% C"le(lfrué({ 4‘%4(}/({?){, ;

2-126 ¢ barle

Bmm ;5.'2}.\/(5 @’l‘iOmm C,C_

. | //
‘ 5 - ?.L X

@ bov s [k

P Y




‘_-‘5'(7_’ / { .Ir‘- _l’_ﬂ" )

19 & a5, A q0mm P 46001

. o30mat . A - 5280

b - i/?_rp {o "1/{;,'7)
Gej/ wr_?A{ 9,645 LN /n.&

4D = 24. ¢45 £ 0/nd Jduc 22 Q6 ;‘-,A)Au

Mu = 124 . ‘#s.oaxﬂo‘/\J.mm
3
% = ["Du.l b 5‘7-

o
Mo = 0.9235 ba/?//ak ol = 393 Y0mm
M = _’Z’lﬂ-q'#m‘m '40(7%’ G63. D6t/
TDe o/ barlc =8 Lar( . fst prov =603.48 .

4 X90% /0

T = 0.593 10 lmm*, DL- 0.6297
{Cll./ 7‘(‘,‘(, CL,L&? /)‘{,f/}/oy(‘_(cﬁgh{ ;6 @70!/!;

f{s > 224 .76 /O/n/wt%

(’(’tz’/(’)ﬁq/7['aglo?ou o

," Y /a
(el = 20 plnm ?’/ 419

A ‘Ar iy ?

Ce 20,59 2 m®

oleef

beane 16 Gajﬁ ’)cz’/r/oycmunf

2




f'\a,’f'rér/f -4

Q7 a) Onl hw//r/ Gl ;,) /Hf‘ U‘”J '/f/f?/)

i) One :007- ( (b
A Glab G ml{m/ a ont way
mafny (’avw'm/ fn ont Céf?"r’c'/f'ﬁn ﬂcﬁmf/ry
(’ow&%‘on
5 _’2/ He vatio V Jonqger 6,’9&& () Lo (ﬂom‘rv C./OO/I (%) 76
7" ater han 2 (¢/672) 7( 6 a onv ;,o7 (lods.
fxwﬂpé
¢ Vrraﬂa/af{ (/aé
* Covvidoy lads

Cf/ﬁ'é f.ﬂZm //1! ,ﬂ;n; 7(5
G[M/? /"/f/f“/‘/)()/))l

« Glab ‘méﬁﬁ on two oppo(rivé vaalds . 1

) 7;0 wy éélé

A @G 16 colld o Aoo cony Gob 13har Hhe dood 5
cavried & both oé%’c(t/bﬂ.

thcécé'an 72

;;Z?fm-,r% mﬁo;{ éﬁ:ré,;m (2) to Chortr Cpon (8D 6 el

o7 gl 'é) 2/&/332_)_@36075,00(1)% (/aé

'Z'?ca;npé

'?om« (lab 2 -%we wf% olrection

« Sgrare py néa'a’& quam’ ([@é rpa,w/g

LI



& _"_{_.’f 1.95 2 3 v
| u]:?

T {{n(_:}( Glak

! i ~11 A A
‘(_'1 28 , ('1/‘ 140nuunt (W/ - oOnLnY L2 = JEOnAr

—

ol
c&/}/ = q Jd.NANA

06 Looe] roleidadion » DL = 4 £0IN
Ll w8 EA)R
FE = 4 !;N/f‘ﬂ
Lo = T EWIm L = 20.5 #0[m

@ (Bproéni marrunz( i a/r(c/até'o/’u
Ml—"— (X_',‘x_ Z’\JCLL/Z‘Z . 7 C;{% ‘_()0335 MJZ = _ﬂ.qu K.’AJ/!Y'J

A’% 24y w“'jf * % 20.06%7 M,y,sﬂonﬁ‘é eAlm
M- 02350l cle | ol =75 H6mm

Oép)'ov :70&@?/ Gf’mp% M/%JYCLLCC
M = 0.82Pytl d [ a-farkt) Mola - 38LFLmm*—
{% (ﬂﬁg)! Q m

ﬁ =20mne (8, = 2R0mm_ c%’j = 205?-44%%*

) CAJJ; o dw-‘f oV =0a.F3EN e =0.045 N/M”W"
’C_J,'f = 0.455 7D/mm1— fC’i ;7‘(’)‘/ (De_(;z?n ;’C Gaj&

& &c}./éf o/é/éaé'oﬂ

[,g’..)m ‘[Z}J‘)ﬁo«ff v bex be x’é}f
bl 1.0, é&.’.mx o (%)&c} 7299, %

4

/ % )W% o (4) curtual Gajz







i
§ o

{- F‘:’ AN L ' ,f A - P Fs
i/« " s O [\'f'-'- f\ / '.i.l' [ / ". ; 2 /
Falka | B J 7’ } Py L » (’_[’

{ (‘:‘( /:'l-"'( (_‘Ji;’ il o . /

; & o~
2, , 7 = 250m0m D = PEO A

h: of ol (dab 3y g3 Iwlne  LIE /:_.-/ oy - 127 £0) f
am/ b 2 worcbth ot dancl - 25 37 B0/
;nc/—wro/ by or rxry/uf borizontal (UM = 20 255 )l
annéy é/ab /ru/ L0, ol 2h n/ St d é:,z(/ . 15 72 Mo
/Dfé'gn ronund . FA= RG = 54.¢04AN Muzgze LN M
Muder = 0. 36k b Yelon (ol 092 ;tful;m)r 1519 8 X Q0PN emm 7/ Uz

.QGmmﬁ éﬁ ré ;
G = Qg'qu;«;, men‘[)@ A8 pan ba'ré@. QBOmnL C‘/C

CDblrabedion Gl o fot =o0.227 bd =336 mm2
A = 2337 ,/Prowa[z 20 mm é’aﬁé@ 230/}'?/}")6‘/6

Do S Gectmal elevartion (heted

-zc



Mr\({r .'_A'. 7,

8 9

CP=Gootn, ('fi =20 ;ﬂ/mm? ) ﬁ’f ; 4'.7,9'/1)/Wf/)“

(88¢ =126 £0/m?
ch tot 0/ 4boéfhj e 40y 5// ‘v’ =60k
4 o
—Area 0]/ /Qoévy = 3.66Tmt
6&@ cy'/fooéﬁrﬁ = a3.92 m X 1.92m

C Provice 2 720 %00{7?

@% G 225&./0(/?01 =i0.005 /O/mm‘l

Vi 9uB [@_Q fﬂ 450 (s50-cl)
SPt—o 2/ 80 —0:52 W[ mmz, o= 360mm

Mulb% = 0138 chppﬁ ~65145 - 39 xqpé N.mm

M > (LUB (B’EO =N C 5562 N0 N rm < MLL[&&/\/,
o _

o {or i oo e W,%Wx.
M- .57 fy-Aob o [ QMJ i

bl fek

C[Qa& %;y aaﬂ/ 2 'ij 0.306 /O/mm’—yzj,;q.ag_.;ﬂ/mm?—

(Devdoprmunt .,b:y% ;

s =....g§- = 564 4-mm
4Thd




\Si 2 of {mo -"? ! 1/ f“'ﬁl" X £ ot \
.‘2{ _f = 4.67 [ - 2.0m B-1.9m 'l
& E |
Q, - 269.2 k- 0/w’ |
The ¢ bnes O;/ KN‘ f;”tf €D ) Adex - 4348 V- \
‘M,?j/ 5433 6N ™ Mu= 295.20 EN.m \
MJ:,,—;; o ?._"'\Nw(*/-"/f ol = 280mm | b = flooom fl) = &3 rAn

om L[uu (ﬂf&-‘f(érﬂ 10/ (‘éctba tu QAOW V(]juf !

(X BXD = 8.72%x1.9K0.68m

—ﬂ\:{ afonj JO(BW' GP(UL CJ/LWCJ?EW %y p4s5.29 .Ef\)fm |

Mﬁ oﬂ/ﬂﬂuéd[ L‘flbc‘]

‘_A‘){' = CIGEL,ZS}Smm’ /} e 200mMTN C»/C, le 620mm.

(onwo[n 46 mm baa"é@ goo MM C/C' maln  bat afo@ /O/g&r GPM
B 01047 CA@r&a’ ol:m;{'zon

Mxﬁb =80.80 l;]l)m [%%'S*Qmm’- /% : 5 30mm C{L

Provide Abmm barts @ d00mm clc

Chuck gor one w0y Ghaa = s E-msge ke, V= 29399 40
Tv-0.08 Nimmz, < =0.2¢ Te =7

/Detign @7&,

Teoo y Glaar

Y b o b e (htbr) - 4 08
V= Q,(LxBY Jebs) =969 o k0 fm~ Y =825,9¢ N
Vo » 023774 EN % - .48 0lmm*

Ys > 0.5-+Pe (-ﬁcﬂo.c') L alos |




) B ) \ ~
Le «2feS \/r'(l -1.41¢@ G B i /N 2
() B miGsid(, {_rf\_m‘) i f\-)nn(}nrz { ‘SIU"’"" ,

(G (L,gﬂ‘fjn (%": /mq/f”y pcy (ﬂ'}d'

i.-'»-n_-: e A6mm o (@ 200 mm ((

-

..__....r.'__‘r.___.___

-~

il
&

T ' /ﬂcmmp’QQOOmmc/Q
620 / o e
11 < 1

L 16 mm & 200 mm C./C,

Wmm o
//ig £00mm

cle

L&

r20of




| Groer(w) Zomﬂ’%
)

_ /
e _ o = /o\_,_‘_l /
Nig G
L;mm@'_ga,nmé[




