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Torsionin a member depends on way of applicaktion
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q2 Member of Circular Section made up of Linearly Elaskic
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Torsion Formula.
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o Plane sectfan no Iongc-r rermains plane after f‘Wl"SH'ng_ Warpin

of section takes place.
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¢« Tersion Fesmula is no-longer valid.

9.4 ROC Member S‘ubjf—’(f(ﬂd f‘O Tof_g,'an
Due ko warping cf seclon and cracking of concrete,
analysis of RcC mmember of non circular seckion S'Ubjﬁctf'd
i bﬁrdi‘OH becormes complécaded IS456 provides a sirnpliie

d onskew beﬂdmg H’)(f‘or_y) to de_sygn member
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converting Lorsio

9.4.1 Equiv alenht Shear -

V'ue: VL{+ I-GTQ

Now, seclion is designed for Vye 1nstead of Vy.

9.4 2 Equivalf’r}t Momentl:
Tylt+Plp)
1-7

ME:

CaseI: My < My

Mﬁ;: Mu-th]:

Mfl: MU+M£

Mc’z = Mt“MU

CaseI: Mg <My
4 M¢g= 80 kNm A< § G

Mq(.? 100 kN m,j)mu 6—* %D

\—) M[.:SC’LTNGS"/

My 100 kN (qugmg) Myz (00 kN-m (sagqf n9)
Mg = 80 kN*m (529919 ) M. = 8o kN (Hogging)

: ' - ~80=20 kN
Me,=100+89 = I8OkN m (50901N9) Me, = 100 80(_5%10%?];'“?)'



so. design moment s Me, Gn’y, 9-4

Caselr: Mg >Muy

—a M =130kN™

[F Mu = 100% (\“MU*IOOMT\_me\
P My =130k N
Myz= 100 kN M (sagq ing) Mu= 00 kN (5899 1nq)
Mg = 136 kN (3@99‘1'03') M = 130 kN (Hogging)
Me, = Myt Mz 230kNmM . Me, = Mt —My

(saggin
ajﬂdj = 30 leNm KHojgm?)

g0 dt‘Si'ﬂn Mornents aye Mﬁ, § Me, both .

T35 UPS'iSm Steps

Calculale factored Sk, 8M and tarsronal mermcno L

Step 1
Step2.: talculate Mo pim of given section.

Step3: IF My € Ma,lim Lhencalculate  Ast .
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Step4' Calculate equivalent SF and equ:‘vaﬁenfnomma(

shear skress.

o
Ve = Vu +-6 k;q
- Vue

Tye = b

“Take Te Fom Table 19 of IsS45€ Corfé’Spondi{}-?
Fo Ast calculated in step 3.

then ,Pon_g{l-udmal retnforce ment Ls
hear stirrup 15
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provided For My and neminal s

pProvid ed.
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bssv’ B 0.4
v 0.87
Fy

TR Tye # T then ,é‘ongf'tudfna} reinforcerment s

prc)rfd(:‘d for Me, and Me, while shear design s for Vue
Tt means Shear rernfor cement is for (Tye~Tc) bd

¥Note*

- Atleast l-fongrrudc’naj renforcement should be
provided at each cornNers.

- Lomﬂr‘tudfnoﬁ rernforcement should b€ placed ot Farthest
possible distance Prom CG- of section.

SR

- D>450mm, 0.1% g-oF 31'033 web area (S provﬁ:‘fd as
side face reinforcement, eqgually disbribuked on both
Faces with sSpacing neot more than 300 M.

S

Ex (alculate design sheqr farce and bend(ng moement for
overall seckron size 350 X750 mrm which issubjected Fo
Myz 150kNm H03 ing . Ty =100 kN, Vus 100 kN

Ma5, Pe 415, e fhective COVEl 50MM.
-:_—_?

Sbcefg My= 150 kNmM
Tu= 100 kNM
Vu 100 kN

Stepz: My pim= 0138 fekc bd”
~ 5.138% 25x 350 X ( 150-50)"

Muy,2im= 5316795 kN-m.
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_ 0.5x25x850X 100 | 4.6 X150X10°
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Astz= 619g@mm™

M Ve = Vlu‘F 16 ._E(_f_

100 X 10°
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T Yo x10” ¥ -6 X e

Vye = 557F.12 kN

- Vue
Tye = oo
_ BET.A0XIO
R 350x700
Tye = BEY N/imm?2 < T, 5.1 Nfr‘nm’l)
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St : |
S N
bd
- 619.87 160
350xF00
Pe = 025 %

Ste 7, - 036 N/mm? ( Prorm Table 19 Pp=025% G Mas)
. 2

Step6: Sinte Tye> T, 80
Mz Tu (13 O/b)
K

& 1506
-~ looxlo (14 3354

—

B
Mi= 18487 kNm



Srnece M > My

SO

Me, = Mat+Mi= 1504184 87

Meg_: Mt~/\’1(_¢: 184.8F—150

and Section

’'s d(—"sr’gﬂf’d for

]

1
334.87kN'm (Hog9ing)

34.87 kN-m (Sagging)

SF =Vye:= 55 7.1 kN.

woon Chapter 9 Ends Here-.



