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CHAPTER )

Q.1

Q.2

Q3

Qs

Qe

Consider the following statements;

1. Flexural strength of concrete is
0.7 Nimm?

2. Thecreep coeflicien! at 7 days of loading is
' 18
3. Modulus of elasticity of concrete can be

expressed as 5000, Nimm?,

Which of these slalement/s is/are correct?
(a} Both1and3 {b) Both2and3
{c} Both1and2 (d) 1,2and 3

In case of simply supported beam, the clear
disfance balween lateral reslralnts shall not
exceed

@ eoborzso%3 © somﬁ
{c) 25bor250§ () %borw()l—j—

The lap tength in compression shall nol be less
than

{a) 24¢
(r.‘)A 24

(6) 30¢
(d) 12¢

The straight fenglh of lap shall not be less than
{a) 15¢or200mm {b) 2460r240mm
(€} 15%0r240mm (d) 3060r200mm

The distance between expansion joinls shall not
be exceed
(a) 45m
€} 35m

{b) 60m
@ 15m

The area of tha siress block in stress-sirain curve
for concrele is equal lo
(@ 0361, «,

{c) 0.424,)

() 04461, x

vty

{d) none of tha above
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Qs

Qs

The depth ol the centre of compressive force from

tha extrema compression fibre is
{a) 0.42x, (b) D.dd6x,
{c) 0.87x, ) 0.15x, ©

The minimum area of tension reinforcement ina
beam shall nol be less than

0 0.85bd
@ (o} 3 :
0 4;’ 04bd
© 55 5

Infimitstate design, the imiting valug of the depth
of the neulral axis when Fa 415 steel is used, is
(a) 0.48d {by 0.53d

{c) 0.46d (d) 0.446d

Q.10 In the fimil siate deslign, the maximum limil on

the redistribulion of moments in statically
indelerminale beams is

@ 15% {b) 25%
{c) 0% (d) 10%
Q.11 Match List-1 with List-ll and select the correct
" answer;
Listl

A. Minimum percentage ol tensionreinforcement
of RC beam

B. Minirum percentage of shear reinforcemant
of AC beam

C. Maximum aliowable percentage of tensian
reinforcement of RC beam

D. Maximum allowable percentage of
comprassionreinfoccement of RC beam .
List-1l

1. 4

2. B5#,

3. W08/ d



«.Codes:
LA
@) 2

) 2
et
(d} 3
G:12 A240mm x 500 men sectangular section of M25
grade concrele is subjected to flaxure. The

N W w-m
B o 2]
BV N I~ ]

cracking moment {M, y wilt be
{a) 3.5kN-m (b} 70%N-m
{c} 7.0kN-m ) 35kN-m

Q 13 A rectangular beam 200 mm wide and 300 mm
" deep is reinforced with A, = 800 mm?, The
materials are Maogradeconcte(e and mild stee!
reinforcement of Fe250. Find out the correct
statement about the beam.
(a) z,= 121 mmand beam s over reinforced
{b} x,= 200 mm and beamis over reinforced
{©) x,= 121 mmand beam is under reinforced
{d} none ol the above

Q.14 The effective depth of a singly reinforced
rectangular beam is 36 cm. The seclion is over
reinforced and the nautral axis is 12 cm below
the lop, If Ihe maximum siress attained by
concrele is 50 kgfcrn? and the medular ralio is
18, then the siress develaped in steel would be
{a) 1800kg/em?

(b} 1600kg/em?
{c) 1359kgfem?
{d) 1300kgfem?

Q.15 Areinlorced concrete beam is subjecied to the
following bending moments:
Dead load 20 kNm
Live load 30 kNm

. Seismicload 10kNm

The design bending moment for limil state of
collapseis
{a) 60kNm
{c} 72kNm

Q.‘IS A simply supported AG beam having clear span
5 m and support width 300 mm has the cross-
seclion as shownin figure belov.

(b} 75kNm
{d) BOkNm

400 mm (Effoctiva)

(&) 5400mm
(d) 5950mm

{a) 5300mm
() 5208rmm

Q.17 Which eng of the (oliowing statements aboul the
perce nl;gﬁoi lensils steel required to produce a
balanceguam!ofced concrele secho-n iscarrect?
The rew@ea percentage of steel
(a) regduces as the yield strength of stesl
incemges

{b) remains unchanged irrespective of the yield
strength of steel

{c) Is the same for a given qualily of sieel
iresgective ol whether working stress method
is lolimwed or ulimale load mathod is usod

td} is anly a lunciion of the modulus of elasticity
of steal. '

Q.18 Side laceveinforcement shall be provided in the
beamwhen depthof Ihe wob ina beam exceeds
{a) 750mm o) 450mm
{c) #400mm (d)} 300mm i

Q.19 Asper!$ 456 : 2000, the maximum compressive
stress in concrete for design purpese is
(8} 0371, (b) 4161,
{c) 0446/, {d) 0.67 1,

Q.20 Asimply suppotied beam is required lo carry a
Ipad of 23 kN/m including se!l weight over an
ellective span of 6,0 m. This boam shall be
designed for a lactored bonding momentin timit
stat@ method ok
{a) 103.500kN-m
(¢} 155.250kN-m

{6} 119.025kN-m
(d) 187.273kN-m

021 Bending moment coslficients and shear
coellicients for continuous beams of uniform

cross-seclion as per 1S 456 (lable 12 and 13)
may be used only when spans do nol dilferwith
respect lo the longesl span by

(a) 20% ) 0%
© 12% (d) 15%

Q.22 Combination of partial [actor of safety for loads
under limit state of collapse and serviceability
will ba:

{a) 1.5(DL +LL)or 1.5(0L + WL)or
1.2(DL+LL + WL)and OL + 0.8 (LL + WL}
{b) 1.5{(0L + L) and DL + 0.8 {LL +WL)
{c) 1.5(DL+LLyor 1.5(0L +WL)or 1.2 (DL +
LL+WL) ang (DL + LL) or 1(DL + WL)
or DL + 0.8(LL + WL)
{d) 1.2(DL+LL+WL)and (0L +LL)
or 1{DL + WL) or DL + 0.8(LL + WL)

.23 Which of the following statement is correct?

concrete.

(b) M2 is mdapendem of grade of steel bu

changes with grade of concrete.

X,
{) Y ehanges with grade of concrete ang

sleel.

m}\nalyslsand Deslgn by Limit Sta e-Method

1.{a) 2 (a} 3.(a) 4.(a) 5 ()
11, {b) 12. (d) 13. {) 1a.{c) 15. {p)
21. (d} 22. {c) 23. (d} 24. {b) 25. (1)

I
d —“—5"5 is independant of grade of concrate

and changes with grade of steel.

Q.24 A simply supported reclangular beam (300 x
600 mm) having eltective depth 550 mm
is reinfarcad with (4 - 20¢ + 2 - 16%) bars.
Uy = 415 Nfmm?, !ck = 20 Nfmm?) Asl =
1658 mm2. The moment of resistance of the

seclion is:
(@ 200&KNm (b) 250%Nm
(c) 150kNm (d) 300kNm

0.25 The limiling {maximumy value of neutral axis depth
“gorresponding tograds of sleel, fo= = 550 Nfmm?
. and £,=2,1x 105 N/mm? is gwen by
. {a) 04580' {b) 04560
() 0A52d” (d) 0.450d

Q.26 Considera rectanguiar beam aof section 250mm
- width and ‘effective depth as 350 mm having

. tenslon stee] as 1500 mimZ, As per 1S:456 lhe

" maximum straln in concrale should be limilad to
0.0035. Assumning /., = 30 MPa and Fe 250 steet,

ihg (orea acling on compression failura zone of

" section’s: .
{a) 324kN {b) 434kN
(c) 284kM {d) 384kN

6 () 7. (@) 8. (b) 9. (a) 10.{0)
6. (b) 17.(a) 18.(8) 19.(c) 20.(c)
26. (a) '




Analysfs ‘and Deslghn by Limit’ Stade Wethod:

1. {a)
Creep coelficient
al 7 days = 2.2
at 28 days = 16
2. (a)

According 1o clausa 23.3 of (S 456 - 2000. A
simply supported or conlinuous beam shall be
s0 propontioned Lhal the clear distance between
thae lateral restraints doas not exceed 60 b or 250
Bfdwhichever is less.

3. (a)
According lo clause 26.2.5.1 of IS 456 : 2000 the
lap lenglh in compression shall be equal tothe
developmenl iength in comprassion but not less

than 24¢.
4. (a)

Thisis as per clause 26.2.5.1 (c) of IS 456 : 2000
8. (b

According to clause 26. 5 1.1 0115 456 : 2000 the
minimurm area of lension relnforcement shall not
be less than that given by

Asl.m'n oo
9. (&)
For Fe250x,,,= 053 d
Fe500x,,, = 046 d
10, {c)

For design based on elastic theory {yorking
stress), maximum redistribution of moment =
15%. In limit slato, maximum radistribution is
30%.
12, (d)
b
M = f;,xT

Where [, = 0.7y,

cr

= 0.7%/25
= 3.5 Nfmm?

13.

14,

16.

o

4
= 3_5)(%..&6@2 N-n‘rn

= 35 % 10° N-mm = 35 kN-m

(e}
. 0. 0870, Ar Ay
El) 360‘*!)
x, = 121 mm
X yin = 0.53d=0.53 (300 - 50)
= 132.5mm
Ve x < X,
= Underrelnforced seclion.
(c}
' 50 kglom”
; -‘ 12em
16em
i
u‘Il
From similar triangles
50 o,v
2 °
= A 75 N/mm?
 Stress developed in sleel
= mo,,
=18 x 75 = 1350 kg/em? .
(b}
Design bending morment
=150L+15LL
. =15x20+15x30
= 75 kN
(8)

As per clause 22.2 ol 15:456-2000, lor simply
supported beam of slab, the eflective span ol a
maember thatis not built integrally with its supports
shall be 1aken as clear span plus the cffeclive

17.

18,

18,

2o,

dapih of slab or beam or cenlre lo cenlre of 23, {d}

supports, whichever is less.
o Etfecliva span =
Mi Clearspan + d
c/c dislance barween supporls

5000 + 400
! 309 300 5300 mm
5 ._._ —_—
2
(a}
For a balanced section

036 f;bx = 087 [ A,

036/, -b-x

= A, = e
= T Toary,

As {, increases A, decreases.

(a)

When subjecied lo lorsion, side face
reinforcement is provided in depth of beam >
450 mm,

{c)

For design purpose, compressive strengih of

concrele shall be assumed 1o 0.67 times /.

Tha partial factor of salsty for concrete is 1.5.
06745,

ParialFOs

os7 r“

Design stress = s=———ru

=0.446 1,
Hence option (¢} is correcl.
(c)
w= 28kNfm
ly=60m
Factoricad = 15xw=15x23
foﬂ
8

345x6”
ﬁqfh‘.’qn = 8
Mgn = 185250 KH-m
Hence option {c)iscorrect.

Mign = M

T 0.0035

g - OB,
+0.0055
£
o "‘“"" =140
2, (b)

= 0.48d = 263.45mm _
_ 087LA, 0.37):41 smass
= 0362 b ~ 0362x20x300
=FTAAMM S X, 0
& thebeamis over-rginforced,
Forx,>x, o, we have,

M, = 0.36(,80° "'g“ (1 0. 42"‘;‘” ]

=0.35me3%¥{550)2)(0.48(1-0.42:¢0.4§3
M, = 250 kNm T

25. (d}
Weknow, x“;“ = 0.0035 7
0.0055 40,871
£
- Tgmar 0.0035
d 550
0.0055+087 %
2110
= fga"i =045
of, Xy rae = 0450
26. (a)
Depth of neutral ax &87!#,,
epth of neutral axis, x, = G 0B
As per 15:456,
Force = Area of stress block
=036/,
0.87x 250x g—-x(d}z !
%= T 036x30%250
_ 0.87x250x 1500
T 0.36x30x250
= 120.16mm o
& F = 0.36 x 30 x 120,166 % 250
= F=32445kN



