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(¢) Calculate the moment of resistance of a T-beam
as shown in figure. Assuming M20 mix and

Fed15 grade steel.
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Ans. Grade of steel = fe 415
Grade of concrete = M20

B =1200 MM

t= 100 MM

50,

B, = 300 MM
D = 560MM

3 2
= —x(d
A, =3x7 (d)
1 2
,—.3)1-4—;(.25) =1963.49mm’

Assume that the Neutral Axis is whit in the Plange

0.36f,bx =087 A,

X = 0.87 fy Ast
“ " 036 fck b

 0.87x415%1963.49 .
0.36 x 20 x 1200 e mm

T=100mm X <t
Hence our assumption is correct

X, e = 048 d = 268.8 mm

X< X, .. hence it is under reinforced beam

MOR =087 fy A (d-042.X )
=0.87 x 415 ~ 1963.49(560 — (0.42 x 82.05))

=T708918.06 ~ (525.539)
= 372564088.3 = 372.56 x 10°N/mm*
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: = ——x 100
| ARC beam has an effective depth of 500 mm percentage of steel
and a breadth of 350 mm. It contains 4-25 mm

n 2 _ 2
bars calculate the shear reinforcement needed Ant wdx2x(35) = 19005 0ne
for a factor;;lashur fo':ceLof 350 kN for M20 | Astx940_ 196350 _
mix and Fe grade ee‘ = " 350500
Ans. RC. Beam have effective depth = 500mm o = design shear strength
Breadth =350mm X=1.0 f(x) = g.e-z?

. - X =125 f(x) = 0.6
Tension bars = 4.25mm o s
Factored shear force = 350mm .
Grade of concrete = M20 F(x)at x =1.12=0.62 + == ——(1.12-)
Grade of steel = fe250

0.05
=0.62+—(0.12
e 0,25( )

0.006
=062+ —— =0, 024 =0,
05 = 0:62+0.024=0.644

So design strength o, = 0.644N/mm?
= Sc = 112.700kn
Here o>a,
So net shear to be resisted by shear reinforcement
=350 - 112.700 = 237.3kn
Provide 2legged 6mm dia stirrup
Spacing = 0.87fyAw x d
Vus

~ 0.87x2501(2x28)x500

237.3x1000 S

Spacing will be list of
(1) 0.75d = 375mm

o o.s;.::fy _ 087 (2x 28)x 250

= §7mm
0.4*350

(i) 300mm
(iv) 25.66 mm

provide a spacing 25mm
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