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The deck of this bridge has 

been designed on the 

basis of its ability to resist 

bending stress. 
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6.4 The Flexure Formula 
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 The cross section of a straight beam remains plane when the beam 

deforms due to bending. This causes tensile stress on one portion of the 

cross section and compressive stress on the other portion. In between 

these portions, there exists the neutral axis which is subjected to zero 

stress. 
 

 • Due to the deformation, the longitudinal strain varies linearly from 

zero at the neutral axis to a maximum at the outer fibers of the beam. 

Provided the material is homogeneous and linear elastic, then the stress 
also varies in a linear fashion over the cross section. 

 

Important Points 
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 The neutral axis passes through the centroid of the cross-sectional area. 

This result is based on the fact that the resultant normal force acting on the 

cross section must be zero. 

 

 

 The flexure formula is based on the requirement that the resultant internal 

moment on the cross section is equal to the moment produced by the 

normal stress distribution about the neutral axis. 

Important Points 
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Procedure for Analysis 

Internal Moment. 
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Section Property. 

Procedure for Analysis 
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Procedure for Analysis 

Normal Stress. 
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Ex1:- 
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Solution 



S
tr

en
g
th

 o
f 

M
at

er
ia

ls
: 

S
ec

o
n
d
 C

la
ss

 
 

1/23/2017 Sultan Noori AL-Gaisi 

15 



S
tr

en
g
th

 o
f 

M
at

er
ia

ls
: 

S
ec

o
n
d
 C

la
ss

 
 

1/23/2017 Sultan Noori AL-Gaisi 

16 



S
tr

en
g
th

 o
f 

M
at

er
ia

ls
: 

S
ec

o
n
d
 C

la
ss

 
 

1/23/2017 Sultan Noori AL-Gaisi 

17 



S
tr

en
g
th

 o
f 

M
at

er
ia

ls
: 

S
ec

o
n
d
 C

la
ss

 
 

1/23/2017 Sultan Noori AL-Gaisi 

18 

Maximum Internal Moment.  

The maximum internal moment in the beam, M = 22.5 kN. m, occurs at the 

center. 
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Section Property.  

By reasons of symmetry, the neutral axis passes through the centroid C at the 

mid height of the beam, Fig. 6–26 b . The area is subdivided into the three 

parts shown, and the moment of inertia of each part is calculated about the 

neutral axis using the parallel-axis theorem. (See Eq. A–5 of Appendix A .) 

Choosing to work in meters, we have 
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