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CHAPTER

QJ Torsion resisling capacity of given BC seclion

: {a) decreases wilh decrease instinup spacing

{b) decreaseswilhincreaseinlongiludinal bars

{c) does not depend upon slirrup and
longitudinal steel.

(d} increases wilh the increase in stirrup and
longiiudinal steel,

.02 Abeam of rectangular cross-seclion (b x d} is

' subjected lo a torque 7, Whal is the maximym

torsional stress induced in the beam (b < dand

«is aconsiant)?
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., Qs An RC sfructural member rectangular in cross-
section of width b and depth Dis subjected loa
combined action of banding moment M and
rorsionalmorrent T. The longitudinal reinforcement
shall be designed lor a moment M, given by
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Common date lor Questions (Q.4 and Q.5)

"A\ the limit state of collapse. a RC beam is subjecied
* 10'a flexural moment of 200kN-m, shear force of 20 ki
» and torque of @ kN-m. The beam is 300 mm wide and
' has a gross depth of 425 mm, wilh an ellaclive caver
of 25mm. Tha equivalent nominal shear siress {1, jas
calculated by using the design code lurns oul 1o'be
fesser than the design shear slrength{t, ) of the concrete.
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Q4

Qs

Q6

Q7

The equivalent sheat force (V,)is
(@) 2ok () 54kN
{c) S0KN -{d) 68KN

The equivalent flexural moment {M,,) lor
desiging tha longiludinal tension steelis

(@) 187kN-m {b) 200kN-m

{©) 20%atm {d) 213kN-m

Primarytgrsion occurs in the case of

{a) 2 simiply supporied, but faterally resirained
b33r subjecled to eccentic loading aleng
1Fe gpan,

(b} thasgge beamof a building Irame.

{c) shaligelastically resirained by edge beams.

{d) a cantitever beam subjected lo uniformly
distributed load along the span.

Match Ligt-l {Reinforcement Type) with List-ll
{Anchorage Requirement) and selectthe correct
answorusing the codes given below the lists:
Listd
A. Fosfing slab tensile reinforcement
B. Cansilever beam, tensile reinforcement
3. L intolhe supportreinforcement
D. Beam, shearstirrup
List-§1
L/ 3into the supporl
. 69 far 135°bend
C. Simply supparted beam, tensile
4. L tromthe column face
Codes:
A
fay 1
by 1
{c) 4
0} 4
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Q.10 The spacing of lransvarse reinforcement g

m Design for Torslon wins b
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HIELEL LN Design for Torsion

Side face reinforcement is provided in a bean
when the depth o wab exceeds :
(a) 300mm (b} 450mm
(c) 500mm (d) 750mm

The lorsional fongitudinal reinforcement in RCG
beams should be placed at
{a) Eachcornerof the beam
(b} Middle of eachlace

(c) Middle of the beam

td) Core of the beam

column is decided by the followin

cansideralions:

{a) Theleasl laicral dimension of Ihe column

{b) Sixteen limes the diameler of the smallest
longiludinal bar in the column

(c) Forly eight times the diameter ol the
transverse reinforcement

{d) All of the above

{a)

Torsional constanl of a rectangular seclion L
widlh band depth d(b < d) may be expresse|
as

J = bd
For T, L and { seclions, torsion conslant
1 3
J= 25'0. g,

=

where b, and @ are the dimensions of each
lhe component reclangtes info which the section
may be divided.

Q.11 A reclangular beam seclion, 350 mm wide and

750 mm deep subjected 10 ullimate twisling
motment of 140 kNm combined with an ullimate
(hogging) bending moment of 200 kNm and
ullimate shear force of 110 kN. Assume M25
concrete, Fe415. The flexural tension (moment)
(equivalent b for design) al top and bollom of
the seclion are; {respeclively)

{a) 409,59 kNm

{b) 459 kiNm and 59 kNm

{c) 459and 65kNm

(c) 409kNm and 65 kNm

Q.12 A ring beam is subjected (o faclored bending

moment, M = 200 kNm torsional banding
moment, T, = 100 kN having widlh equal lo

400 mm and Eq. deplh, d = 650 mm. The value

ol equivalenl shear stress is:
(a) 0.923N/mm? {b) 1.923 N/mm?
{) 1.238Nfmm? (d) 0.239 N/mn?

6.(b) 7.(cy &8.(d) 9.(a}) 10.(d)

Torsional shear stress for rectangular section

L

T ub’d
For T, L and / seclions, torsional shear siress
may be calculated for each component reclangle
by considering them subjecled 1o lorsional

moment
ola,
T=T
' [ZW]



(a)

r
Vo=V, 416y
= 20+16x 8000 =868 KN
300
(d}
(- 2)
Mw = 200+——1—7—
= 213 kN
{b)
See annex-D of IS 456 : 2000
{d)

Requirement of side face reinforcament;
{i) Wnen deplh of beamis greater Ihan 750 mm
and beam is not subjected to lorsion,
(i) When beam is subjected to torsion and
deplh of beam is greater than 450 mm.
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Side Tace roinlorcement shall be provided

@0.1% af web area and dislributed on both
laces.

0.1
AJ,_. = '1—66)(30
Hence oplion (d)is correct.

{a)

Torsional longitudinal reinforcement shall be
placed as close as is practicable 1o the corners
of ihe cross-section and in all cases, these shall
be al least one longiludinal bar in each corner of
the ties. When the cross-sectional diamension of
the member exceeds 450 mm, additional
longitudinal bars shall be provided (o salisfy the
requirements of minimum reinforcement and
spacing.

Hence oplion (a} is ¢otract,

10. {d)
Spacing of (ransverse reinforcement:
(i) Leastlaleral dimension (8or D),
(i) 16 x smallest dia used in longitudinal

reinforcement.

i) 48 x diameler of wansverse rainforcemnant.
{iv) 300 mm,
Hence oplion {d)is correct.

11, (b)
Eltective bending moment due to tarsion are;

__Tu_[ 9)
M=77"3

Equivalent bending moments ior design:
M,= Mt M,
= 2591 200
459 kNm (flaxural tension at 1op)
{59 kNm (flexural 1ensicn al botiom)

12, {b)
As per 154562000,
Equivalent ghear,
167,

Vv, = v, + P

% 100+1,6x%=(100+400):500k1\1

Equivalent shear stress, 7, = £
500 2
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