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Design of Prestress Members 
 

As in reinforced concrete problems, in prestressed concrete can be separated 

generally as analysis problems or design problems. 

 

Flexural design based on concrete stress limit:  
OR (allowable stress design method): 
 

If the dimensions of a concrete section, the amount of prestress area Aps, the 

prestress force Pi or Pe and eccentricity location e are to be found; the 

problems must be design according to the allowable stresses of ACI with many 

interrelated variables. 
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a- Beam with variable eccentricity: 

For a typical class U or T beam in which tendon eccentricity permitted to vary 

along span flexural stress distribution in the concrete at the maximum 

moment section are shown in Figure (4-1). 

Summarizing the design process to determine the best cross section and the 

required prestress force and eccentricity based on stress limitations. 

The requirement for the section moduli 𝑆1 and 𝑆2 with respect to the top and 

bottom surfaces respectively is: 
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 b- Beam with constant eccentricity: 
The design method presented in the previous section was based on stress 
conditions at the maximum moment section of a beam with the maximum 
value of moment (𝑀g). If 𝑃𝑖 and 𝑒 were to held constant along the span, 
the eccentricity is controlled by conditions at the supports, 
 where 𝑀g=𝑍𝑒𝑟𝑜. The requirements on the section moduli are that: 
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Step of design procedure: 
 

a- Assume a concrete section 

b- Calculate the required prestresses force and eccentricity. 

For that will be the controlling load stage 

c- Check the stresses at all stage 

d- Check the flexural strength 

The trial section is then evicted if necessary. 


