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depth of rectangular stress block ; shear span

cover to the tudinal bar, measured from the
bottonm face of Mwmcthnfthem

cover to the longitudinal bar, measured from the
mtvnmmrmormﬂamtothemtn
of the bar

the stirrup, measured from the nearest

mmummummmmsef
the vertical leg of the stirrup

mtothomnnp! from the bottom
‘mdm ..mlinadths
. leg of the stirrup

length of the shorter side of a rectangular section

length of the shorter side of the web of L=y
T« or I-sections

length of the shorter side of the overhanging
flange of I=,T~ or I-sections

length of the shorter side a component rectangle
forming flanged sections

length of the shorter side of the conerete core

total width of the flange of lL~,1- or Ie-sectlons

lmofthmmmafthammmon
11m1mseranum1nm1m

lngthotthc of the neutral axis on
111:&13;1 of a member in Failure

diameter of a circular section

effective depth
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distance between centres of top and bottom

length of the longer side of the concrete core
depth of compressed concrete

depth of non-compressed concrete

wmtﬂcit of the applied load, measured from
the centre of the web of a ed section

length of the longer side of a rectangular section

length of the longer side of the web of I-, T=-
or I-sections

1en¢tho£tholm¢rsidoo£thewmm
flange of L=y T« and I-sections

of the longer side of a component
me forming a flanged section

internal lever am
gum of the perimeters of all tension bars
perimeter of a section

WM%W&M&GWWUJM
centres of longitudinal corner bars

distance from the hinge to the critieal bar
spacing of stirrups

of transverse reinforeing bars near the
width 'b?

m transverse reinforcing bars near the
depth 'a*

.'l.nﬁ. the ahorter leg of a stirrup, measured

Wﬂ leg of a stirrup, measured
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m th_ oio th: compression zone in Failure

m‘otmmﬂaummmmme

area of cross-section

area of concrete core

total area of longitudinal steel

‘effective' area of total longitudinal steel in

area enclosed by the line joining the ceatres of

crossesectional area of one leg of stirrup
teffective! area of transverse steel in torsion
area of longltudinal tension steel

area of longitudinal compression steel
eross-sectional area of spiral reinforcement
area of top longitudinal steel

area of bottom longitudinal steel

minimum area of transverse steel reguired to
sustain torsional strength of plain conerecte

tavailable' tah;i. longitudinal steel area for
resisting torsion "

'available' transverse steel area for resisting
torsion

area of total tudinal steel for balanced
condition in on
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area of transverse steel for balanced condition
in torsion

applied bending moment
ultimate bending moment
pure bending capacity

torsional capacity ; applied torque

elastic torsional strength of plain concrete
allowable twisting moment

allowable torsional resistance of concrete
allowable torsional resistance of reinforcement
ultimate torsional capacity

ultimate torsional capaclity of plain concrete
ultimate torque in pure torsion

contribution of concrete to wltimate torsional
resistance

contribution of reinforcing steel to ultimate

torque at first diagonal cracking
mmumo torque ! ultimate torque

to Mode 1
Muﬁutatommror %;
eorreapmd:lns
wmg

calewlated wltimate torque for '< %;

ultimate torque corresponding to Mode 3 fallure
- Xiv —



“

cb

v
uc

uwltimate torque in pure torsion
average ultimate torque in case of varying
torque

torsional strength of the web of plain concrete

torsional strength of the overhanging flange of
plain concrete

ultimate torgque corresponding to balanced
condi tion

applied shear force j; shear capacity
ultimate shear strength

shear strength at diagonal cracking under
combined handin:'and shear

shear capacity in absence of torsicn

shear force corresponding to the fully plastic
mement in absence of torsion

aw:z:gn nlﬁllate shear force in case of

maximum torsional shear stress
ultimate torsional shear stress
transverse shear stress
ultimate transverse shear stress

wltimate transverse shear stress in combined
bending and shear

ssible ultimate transverse shear stress
concrete



compressive stress of conerete cylinder
tensile strength of concrete

splitting tensile strength of concrete
modulus of rupture of conerete

tensile stress in spirals

tensile stress in stirrups

yield stress of stirrups

yield stress of longitudinal steel

stress in longitudinal tension steel
streses in longitudinal compression steel
yield stress of longitudinal tension steel
yield stress of longitudinal compression steel
stress in bottom longitudinal steel

stress in top longitudinal steel

vield stress in bottom longltudinal steel
yield stress in top longitudinal steel
normal stress due to bending

angle of twist per unit length
angle of twist per unit length at elastic torque
angle of twist per unit length at ultimate torque

angle of twist per unit length of plain concrete
mmauu-ﬁ.tm.

angle of twist per unit length at diagonal
cracking

total angle of twist
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O(w =
O(F =
m =
-h =
n’ =
p =
Pt =
pto =
Py =
o *
n =
Kt =
‘NJ =
e
Kpep =
Koo =
Kevp =

of torsional
value of « for the web of a flanged sectlon

value of « for the overhanging flange of a
flanged section

ratio of longitudinal steel to transverse steel
by volume

value of m <for balanced condition

ratio of longitudinsl steel foree to transverse
steel force

steel ratio = Ay / bd
ratio of total steel to concrete by volume

mmsmt:awmtbymmaoi
conecrete, sustaln torque capaci
oF Thutn’ ooty 4

e
total steel as per cent by volume of concrete
for balanced condition

IS T 0 e e af
strength

torsional stiffness

initial torsional stiffness
torsional stiffness after cracking

secant torsional stiffness just before craclking

factor depending on h/b ratio for determination
strength

initial torsionel stiffness based on average torgu

secant torsional stiffness of plain concrete at
failure torgue
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%ﬁmmmd m’ for
modulus of elasticity
e
Poisson's ratic
ratio of torque to bending moment, T / M
21/ W™
mament of inertia

rmwwsm 2/ b ratio for determina-
tion of torsional ctiffnecss

stirrup parameter “"1W/'

value of X corres ng to minimum steel

value of X corresponding to balanced condition
value of J‘Lj4 considering web only

If not otherwise specified, the various dimensional units
will be as follows :

FPS system MES system
dimensions inch centimetre

pound kilogram

inchepounc kilogram-centimetre



