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 A balanced sections is that in which stress in concrete and steel reach their 
permissible value at the same time. This means that stress diagram is as 
shown in Fig. The percentage of steel corresponding to this section is called 
as balanced steel and the neutral axis is called as critical neutral axis nc 

 

 In an under reinforced section, the percentage of steel provided is less than 
that provided in balanced section. So the actual neutral axis will shift 
upwards i.e., nc > n as shown in Fig. 2.6(c). In under reinforced section, the 
stress in steel first reaches it permissible value, while the concrete is under 
stressed. 

 In an over reinforced section the percentage of steel provided is greater 
than the balanced section. So the actual neutral axis shift downward i.e., 
n>nc 
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Three Major Design Philosophies: 
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 Working Stress Method/ Allowable Stress Design 
Working stress method is used for the design of Reinforced concrete, Steel and 

Timber structures. The main assumption in the WSM is that the behaviour of 

structural material is restricted with in linear-elastic region and the safety of it is 

ensured by restricting the stresses coming on the members by working loads. Thus 

the allowable stresses will come in the linear portion (i.e., initial phase) of the 

stress-strain curve. Thus a factor of safety was introduced to the design 

“Factor of safety is the ratio of strength of material to the permissible stress” 

Ultimate Load Method 
This is also known as load factor method or ultimate strength method. In this we 

make use of the nonlinear region of stress strain curves of steel and concrete. The 

safety is ensured by introducing load factor. 

“Load factor is the ratio of ultimate strength to the service loads” 

Limit State Method 
This philosophy is an advancement over the traditional design philosophies. It 

considers the safety at the ultimate load and serviceability at the working load, sort 

of extension of the WSM and ULM. 

“Limit state is the state of impending failure, beyond which a structure ceases to 

perform its intended function satisfactorily, in terms of either safety or serviceability.” 
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