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8.3.4. T-Section. The shear stress distribution over a T-section is obtain_egl in the same
manner'as over an I-section. But in this case the position of neutra.1 axis (i. ci.l, position of.c_(}..) P
to be obtained first, as the section is not symmetrical about x-x axis. The shear stress distriby.
tion diagram will also not be symmetrical.

Problem 8.9. The shear force acting on a section of a beam is 50 kN. The section of the
beam is of T-shaped of dimensions 100 mm x 100 mm x 20 mm as sh(;wn zln Fig. 8.12. The
moment of inertia about the horizontal neutral axis is 314.221 x 1 0* mm?. Calculate the sheqyr
stress at the neutral axis and at the junction of the web and the flange.

Y
iﬂk—w(}'mm—bl
32.22
I I =
g £ " G
q
g E { _
[+ 0]
67.78
[ 20 mm
- | 4
(@ Y 3 o llB)
Fig. 8.12

Sol. Given :

Shear force, F =50kN = 50000 N

Moment of inertia about N.A.,
I=314.221 x 10* mm*.

First calculate the position of neutral axis. This can be obtai;ed if we know the position of
C.G. of given T-section. The given section is s

ymmetrical about the axis Y-Y and hence the C.G.
of the section will lie on Y-Y axis. ;

Let ¥* = Distance of the C.G. of the section from the top of the flange.
A yithyy
Then * o 11 2
=T A+ Ay)
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(100 x 20) x 10 + (20 x 80) (20 + %}

(100 x 10) + (10 X 90)
20000 + 96000
= 72000+ 1600 - o222

Hence, neutral axis will be at a distance of 32.22 mm from the top of the flange as shown

in Fig. 8.12 (a).
Shear stress distribution in the flange

Now the shear stress at the top edge of the flange, and bottom of the web is zero.

Shear stress in the flange just at the junction of the flange and web is given by,

T Fx Ay
Ixb
where A =100 x 20 = 2000 mm?
y = Distance of C.G. of the area of flange from N.A.

=32.22 — 2—; = 22.22 mm

b = Width of flange = 100 mm
50000 x 2000 x 22.22
314.221x 10* x 100

= 7.07 N/mm?.

T =

Shear stress distribution in the web

The shear stress in the web just at the junction of the web and flange will suddenly

100
increase from 7.07 N/mm? to 7.07 x E = 35.35 N/mm?, The shear stress will be maximum at

N.A. Hence shear stress at the N.A. is given by
F x Ay
T=
Ixb
where Ay = Moment of the above N.A. about N.A.
— Moment of area of flange about N.A. + Moment of area of web about N.A.

2222

— 920 x 100 x (32.22 — 10) + 20 x (32.22 — 10) x

= 44440 + 4937.28 = 49377.284 mm?
b =20 mm

¢ — 50000 x 49377.284
314.221x 10* x 20

Now the shear stress distribution diagram can be drawn as shown in Fig. 8.12 (b).

= 39.285 N/mm?
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