Longitudinal stresses in Beams
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N M' =(R+y) &z/R
Elongation in the element = N M —NM
=(R+y ) 8z/R - 8z =(y/R) &z
The longitudinal strain of the fiber NM is therefore:
€=[(y/R) 821/ &z =y/R

But o=E € =E y/R

h h
M=[Zobydy =i[}by’dy =%
2 2
From which:

o E M
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The famous equation is :
My
Ix

Problem (John Case &Chilver ):
A steel bar of rectangular cross-section, 10 cm deep and 5 cm wide, is bent
in the planes of the longer sides . Estimate the greatest allowable bending

moment if the bending stresses are not to exceed 150 MN/ m? in tension and

compression. Y
A

10 cm

v
x

5cm

Solution:

The bending moment is applied about the x-axis . The second moment of

area about this axis is:



1
I, = E(O' 05)(0.10)3 = 4.16X10°° m?

The bending stress, at a fiber a distance y from x axis ,is :

Where M is the applied moment. If the greatest stresses are not to exceed 150

MN/m?, we must have:

My ,
o = < 150 MN/m
I,

The greatest bending stresses occur in the extreme fibers where y=5 cm. Then,

_ (150x109)1,

= 12500 Nm.
=7(0.05) m

Now the second moment of area about y axis is :

I, = i(0 10)(0.05)3 = 1.04X10°% m?
y =13 (0 : :

(150x109)1,

< = 6250 Nm.
="0.025) 6250 Nm





