CHAPTER

Q1

Q.2

Qa3

Q4

#f the norminal shear stress (1) at a section does

nol exceed lhe permissible shear siress (t,).

{a) minimum shear rainforcement is slill
pravided.

{b} shearreinlorcement Is provided 1o resist the
nominal shear stress.

(c) noshear reinforcement is providad.

(d) shear reinlorcement is provided for the
dillerence of the two.

Shear span is delined as lhe zona where
{a) banding moment is zero.”
{t} shearlorceiszero. .

{c) shearlorce is conslant. .

{d) bending momem Is conslanl

Which one of lhe fcllomng sla
{a) Web shear cracks; slart dua to hlgh dlagonar

tension in case of beamswrmmexr websand

high preslressing force e

(b} Shear design for & prastressed concreta
beam is based on e!aslm memy

{c) In the zone where' hand[ng moment is
dominant and shear.is insignificant, cracks
oceural 20° 16 30°.

(d) After diagonal cracking, the.mechanism of
shear lransler in a presiressed concrelé
mermber is very much dillerent from that in
reinforced concrele members. :

Assertion {A) : Shear capacity of aconcrele beam

increases wilh lhe increase in lension

reinlorcement.

Reason (R) - Increase in lension reinforcement

increases aggregale inlerlocking force.

(a} both A and R are (rue and R is the correct
explanation of A

{5} both Aand Rare lrus bul R is nol a correct
explanation of A

i.azr.

Q.5

Q.6

Q.8

. RCC & Prestressed Concrete

{c) Ais true but Ris false
(d) Ais false bul R is trus

The maximum pemnissible shear slress T, .,
givenin 1S : 456 : 2000 is basad on

{a) diagonal tension failure

(b) diagonal compression failure

{c) tlexuraltension failure

(d) flexural compression failure

In case ol deep beam of in this webbed RCC

| mambers the firsl erack tormed Is

due lo compression.
c) ue 10 lension.
{d) shearcrack.” **

'Tha ‘charicés of duagonal tension crack in RCC

.Bxia mprasslon and shear force act
* *isimultancusiys -
»(b) axial tension and shear larce acl
" 'simultdnegusty. .

©° onlyshaarfomeacl

‘-(d) !!sxura! and shear force act.

The codal pravisions recommend minimurn shear

- l'81 nforcermnl inthe form ol slirrups in the beams

L ™0 cater “for any’ ‘lorsion in the beam section,

e |mprove duct‘hly of the cross-sectlion.

Q9

T to improve doel action of longitudinal
tension bars.

Selacl lhe correcl answer using the codes given

belovs

{a) 1. 1andN {b) Nand i

c) Onlyt {d) Onlyll

A reinlorced concrete beam of 10 m effeclive
span and 1 m effeclive deplh is supported on
500 mm x 500 mm columns. It the lotal uniformly
disiributed ‘oad on the beam is 10 MN/m, lhe
design shear force for the beam is



{a) SOMN
{c) 37.5MN

Q 10 Assertion {(A) : Minimum shear reinforcement as
slirrups musl be provided in beams, aven il the
shear slress 1, is less than Ihe shear strength of
concrelet,.

Reason (A) : The handing of beams creales a

tendency in the parlicles 1o slide upon each other

wilh the bearn. This lendency is called shear,

{a) bolh A and R are rue and R is the correcl
explanation of A

{b) both AandR are lrue bul R is nol a correct
explanation ol A

(€} Ais lrue bul R is false

(d) Aisfalse bul Ris lrue

(6} 47.5MN
{d) 43MN

Minimum shear reinforcement in beams is
provided in Ihe form of stirrups

{a) lo resist extra shear force due (o live load.
{b) loresist the effect of shrinkage of concrete,
{c) lo resist principal iension.

(d) loresistshear cracks al lhe bottom of beam,

Q1

-

Q.12 Diaganal {ension reinforcement is provided in a
beam as
() longitudinal bars.
(b) bentup bars.
(¢} helical reinforcement, )
(d} 90° bend al tha bends of main bars.

Q.13 Minimum shear reinforcement is provided to
{(a) resist shear force ai the supporl,
(b} resist shear on account of accidental torsion.
{c) arrest the longiludinal cracks on sip!e laces
due to shrinkage and temperalure variation.
{d) resist shear in concrele developing on
account of non-homageneity of concrele.

Q.14 Assertion (A) : Minimum shear reinfarcement in
ail shallow beam is provided when shear siress
exceeds 0.5 t (where t_1s design shear stress).
Reason {R) : Minimum shar rainforcement
prevents formation of inchned cracks and avoids
abrup! lailures and inloduces ductility in shear.

(@) both A and R are rue and A is the correct
explanation of A

(b) bolh A and Rare true bul Ris nat a correct
explanalion of A

(c} AislruebulRis false

(d) Ais (alse but Ris true

Q.15 Shear stranglh of concrete in a reinlorced
concrele beam is a function of which of the
foliowing?

1. Compressive sirength of concreta.

Il. Percemage of shear reinforcemant.

1l. Percentage of longitudinal reinforcement in
lension in lhe seclion,

IV, Percentage total longiludinal reinforcement
in the seclion.

Select correcl answor using the codes given

below:

(@ Llandlvy

{b) LOandIml

{c) Onlytandin

(G) OnlylangIv

Q.16 Whal is the adoptable maximum spacing
belween verlical stirrups in an RCC beam of
rectangular cross seclion having an eﬂecuve

depth of 300 mm?
(a) 300mm {b) 275mm
{c} 250mm {d} 225mm

Q.17 Consider the following slelements dealing with
flexural reinforcement to be terminaled in the
1ension zone;

. The shear al the cut-off point not 10 exceed
two-third of the otherwise permitted value.
ll.  Shear reinforcement s provided afong each
lerminatedbar overlapping three fourth of the
appropriate dislance from the cut-ofl point.
"I For 36 mm and smaller bars, Ihe continuing
bars shall provide double Llhe area re¢juired
for flexure at ihe culoll and shaar does not
. exceed Three-fourth of the permilled value.
Which of these statement/s isfare correc(?
(@ 1, iandimn (b) Tand Ilanly
{c} Nand lonly (&) Nionty

Common Dala for Q.18 and Q.18
Areinlorced concrete bearn of reclangular cross seciion
ol breadlh 230 mn and effective depth 400 mm is

subjected o a maximum factored shear force of 120
kN. The gradas of concrete, main sieel and slifrup steel
are M20, Fe 415 and Fe 250 respeclively. For the area
of main stee! provided, (he design shear slrenglht as
per 1S:456-2000 is 0.48 N/mm?. The beamis designed
for collapse limit siate,

Q.18 The spacing {mm) ol 2-legged B mm slirrups lo
be provided is
(a} 40 by 115
(c) 250 {d) 400

Q.18 In agdition, the beam is subjocted (o a lorque
whose factored value is 10.9 kNm. The slirups
have 1o be provided to carry a shear force (kN)

equal o
(a) 5042 {b} 130.56
(c} 151.67 {d) 200.23

Q.20 The state of lwo dimensional stress acting in 2
cancrete lamina consisls of direct tensile stress
.= 1.5 Nfmm? and shear siress 7 = 1,2 Nfmm?
which causes cracking of concrete. Then the
lensile sirength of the concrete {in Nfmm?)is
{a) 1,50 (o) 208
{c} 247 {d) 228

Q.21 The shape of the shear slress diagram in a
reclangular RCC beamis
{a) rectangular.
(b} parabolic.
{c) parabolic above neulral axis and rectangufar
below neulral axis.
(d} nene of the above.

Q.22 The maximum value of permissible shear siress
inconcrote far M20 grade of concrete with 0,6%
tension steel as per IS 456-2000, is
{a) 0.44 Nfmm? {b) 0.561N/mm?

{cy 0.57 Nfmm? (d} 0.22N/mm?

Q.23 For M20 grade of concrete, the maximum shear
stress shall not exceed
{a) 1.6Nfmm?
(€} 2.8 Nfmm?

{b) 1.9N/mm?
(d) 2.2 Nfmm?

Q.24 Minimum shear reinforcement is provided when
(a} nominal shear stress isfess than permissible
shear siress.

{b} nominal shear siress is more than pemissible
shear siress.

(¢} nominalshear siress exceeds half the value
of permissible shear stress.

{d) none of the above.

Q.25 The contribution of bent up bars lowards shear
resisiance shall not be more than
{a) 50% ol tolal shear reinforcement.
(b} 40% of tolal shear reinforcement.
{c} 55% allolalshearreinforcement
{d} 30% ol tolal shear reinforcement.

Q.26 The maximum spacing of shear rginforcement
measured along the axis of the member shall not
excesd 0
{a) 0.75d for vertical slirrups.
{b) 0.75d forinclined stirrups.
(¢} 200 mm lor vertical stirrups.
(d} 259 mm for inclined sfirrups,

Q.27 Study the following sialements:
i. Innocase, the spacing of slitrups in abeam

shall exceed 300 mm.
2. Shear reinforcement in the form of stirrups

0458,

¥

slirrup spacing. b is breadth of the beam
and {, is the characierislic slrengm of
s!;rrups ]

3. The characteristic strangth of slirrups shall
notexceed 415 Nfom?2., -

Which of these stalements are correct?

{a) Both 1and 2 {b) Bolh2and 3

{c) Both1and 3 {d) .2and3

Q.28 when shear reinforcementis not providedin flat
slab, the calculated shear stress at the critical
section shall not exceed K1, where K, is
@ (1+) ® (06+p)

) 05+8,) {d) (1.5+D) .
and [i_is the ratio of shont side lofong side of the
column/capital.

Q.29 The ratio of the permissible shear stress in fimit
stale method of design and working siress: .
method of design is

shall not be less than ———*. whera 5, is;



{a) 25:16 (b} 5:4
A {c) 16:25 () 4:5
Q.30 Inaing baamsubjected touniformiy distributed

1. shear force al mid span is zero,

2. shear force at mid span is maximum.
3. torsion al mid span is zero.

4. torsion el mid gpan is maximum,
Whichof these slatements are corect?
{2) 1end3 {b) 1and4

{¢) 2and3 {d) 2and4

Q.31 Assertion {A) : Tensils relnforcemant bars of a
reclangular beam are bentat sullable places.

R ko A TR

Reason (R} : Benl tenslie femﬁamamem barsin
enam

omsmand

i :,_‘

provided local bond £rgs ' :
{a) bothAandR ST aRd

beam bl

1. occursunderlargé béndingmomentandless
shear force.

2. resulls in cracks which are nogmally at 90’
withthe horizontal,™ |,

3. occurs when shedr spars lo @ m?e depah
ralicisless than 1,70, om0 e onzee o

Whichol these statememsare correcﬂ

(a) tand2 (b} tand3

{c) 2and3 ) 1,2and3

Q.33 In a reinlorced conceale retaining wall, 2 shear
" keyis provided. if the
{a} shear stressinthe vertical stem is excessive.
{b) shear lorce in the toe siab is more than thal
in the hesl siab,
{c) retaining wall is not safe against siiding.
(0} retainingwallis not sale againstoveriuming.

Q.34 The disgonal tansion which results in ultimale
fallure dwe lo developrmant of diagonal tenslon
cracks, dependson
{a) sﬁﬁéfspan

{c) wm(a) and (D)

Q.35.The gygnlmum shear reinforcement of simply
supposied beam of affeclive span 8 m and
elfectid depth 450 mm and width 250 mm wilh
shear ghifrup spacing of 145 mm is given as:

(b} eltective dspih
{d) noneglthe above

(@) @ﬁmmz {t} 60.16mm?
{c) 30:28 mnv? (&) 40.26mm?

feler the lepered canlilever beam of widih
b= 308mm and covar 50 mm

75 kKN/m

' Tha'eguivalent nomtnai shear stress at seclion
(1)-—"{’1}&9. e
Sia) OBTSNMmIN? . (b) 1276 N/mm?
(c) mz‘z Nx'mm? (d) 1.867 Nimm?

’ Q.a? ifaz legged S0 bar of @ mmdiameter is used
as a ghear reinforcernent for a baam of widih
250 fam and depth 340 mm wilh nominal cover
of 40 tmm; the spacing lo salisfy the minimum
sheateinforcement requiterment as per IS : 456.
{a) Z40mm (b} 395mm
{c} 380mm (d} 360mm

C--t ~a

Q.38 Consider amember having cross-seclional area
400 mm? is subjeciod lo axial compression,
P= 150 N. Assurning M30 grade concrele having
shear strength, 1. The designed shear strength
is reprasented to kr, whera kis
{a) 1.056 (®) 1.082
{c) 1.506 {d) 1802

RN i for shor,
1.(@) 2 () 3 (b 4 5 (b
1. {e) 12. (b) 13. (c) 14.(e}) 15. (¢
21.(c) 22 {(b) 23.(c) 24.(a) 25. (a
31.{a) 32. (a) 33.(c) 34.{c) 345 (a

Deslgn for Shear
_— R ’
1. (a)
it 1, < 7, the minimum shear reinforcement in
the form of stirrups shall be provided such that

Ay » 0.4
8s, © 087,

5. (b}
Weknow, 7, .. = 0.6375fT,,. il area of shear

reinforcemant is large failure may occur due 1o,
shear compression [ailure of concrele prior (0|
yielding of steel.

1. (e}
The shear al which the inclined crack in beam
without shear reinforcemant is formed first, is
laken as the shear strenglh of concrete as Lhe
dilference between lhe loads conresponding (0
the first crack and the ullimate tailure is very|
less. Formation of such crack occur when the
principal lensile slress reaches the tensile
sirength ol concrete, At the mid-span of a simply,
supperted beam subjected to uniformly]
distriputed (oad, where shear is small and
bending siress is large, the direction of principal
tensile sress is llal and is neatly equal to (h
flexural tensilo siress. This will cause Ilexur;]
cracks nearly vertical to the axis of the beam,
These are initialed even when 0.51, <1< 1,
Thus minimum reinlorce-ment is needed 10
prevent flexural crack due to principal tensian

16. (d)
Far vertical stirrups:
Ma:umum spacing = 0.75 d
= 0.75 » 300 = 225 mm

6.(c) 7.{(a) 6.(b) 9. (c) 10.(b}

16. {d) 17. (a} 18. (D)
26. {a) 27.(d) 28.(c)

19. {c)} 20. (¢}
29, (a) 4a0. (a)

36, {c} a7.(d) 3B6.(a)

20,

23.

24.

‘25,

28,

{c)

6’
2

a
1
mlq

.y

. 2
- - '.éEJ, (_ﬁ] +1.22 =297 Nimm?

2

T = 062T, = 052420
= 2,77 Nfmm? = 2.8 Mjnun?

{a}

The code requires that shear reinforcement need

net be provided in the following cases:

1. Whete shear force Y, is less than 0.5 times
Ine shear capacity of the seclion and

2. In members of minor slruclural importance
such as lintels elc.

(a)

Tolal shear strenglh = Shear resislance of
elfective concrete area as a (unction of longitudinal
bars + shear resislance al verlical shear stirrups
+ shear resistance of inchined shear stirrups.
Tests have shown \hatinclined bars alone do nol
provide a salisfactory solution and their
contrbution is imited to 50% of net shear strenglh
alter deducting the contnbution ol concrete The
remaining shear resistance is provided by verlical
stirrups.

(c)
ko= 05+p, X1
, . Shorter side
b = longer side



29. (a)
Permissible shear siress:

In limit state method of design t, = 0.25fF,
Inworking svess melhod of design 7, = 0.16,f{

.25
Ralio = —
°= %
35. (a)
As per IS : 456,
Asv(rinirury 0.4
bs,  © 087,
- A _ 04bS, 0.4x250x145
SVimninm =0 87453, D.B7 X415
= 40 B
36. {c)
Bending moment M, alsecbon22 N

- 75125)(-%; 5 "375kN

Shear force, V, at seclion 222" -
= 75x 25= 1875kNm

Eflective deplh al secllon 2:2; "
=450~-50= 400 mm.

o 1
Widih, b=300mm AR
550-200 .
= ————= .‘
tan B 3500 0.10
i(,-%itanﬁ
T, =

bd

_ 10°{187.5- (234.375x 0.1/ 04}

{300 400)
= 1,074 Nfram?
37. (d)

As per IS 456 : 200, for minimum shear
reinlorcement requirement;

Ay , 04

bS, ~ 0.87/,

2x§x(a) o4

= "H0xS5, ° 0BTxdls
= Sy < 363mm

. ncreasad by axral compression factor k.

2
_ Ayl whichever is Tess

1K=

L ‘;,(amsom.s) 1.056
k= 400x30 /=1 '
s :
k= 1086

HEREN



