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7 CONCLUSIONS AND RECOMMENDATIONS 

7.1 Conclusions 

Pre-stressed concrete precast members consisting of slabs, beams and columns have 

been presented as an alternative to the insitu cast construction. This is gradually 

becoming a need due to shortage of construction labour. These precast systems also 

allow the construction to be carried out at a rapid rate.  

 

The structural design aspects related to pre-stressed concrete columns have been 

dealt with in detail. Column interaction charts also have been presented.   

 

Another system that can be combined with the precast system is foam concrete based 

panel system. This also can allow rapid construction. In order to assess the structural 

performance, an experimental program was carried out to identify an EPS based 

lightweight concrete mix with a density in the range of 600-700 kg/m
3 

with 50% of 

the EPS content being replaced with mechanically recycled EPS. In addition, testing 

was carried out to identify the strength properties of a wall panel. It is advisable to 

have the cement fibre sheets for the partition panels though foam concrete on its own 

would have sufficient compressive strength. One of the key parameters that are 

important for a wall panel is its elastic modulus in the working stress region. It is 

shown that this value could be in the range of 1 kN/mm
2
 even when the cement fibre 

boards provide an additional stiffness. Hence, these panels can be recommended 

primarily for non-loadbearing partitions.  One encouraging observation was the 

ability of the cement fibre boards to retain the composite action until the ultimate 

loads where the failure was generally due to crushing at the bottom. Even for 

partition walls, certain degree of robustness is needed. It is shown that when foam 

concrete is cast between the cement fibre sheets, the flexural capacity of a panel is 

reasonably high.  

 

With the cement fibre boards and with tongue and groove joint for connections, these 

panels could allow a rapid construction rate. It is possible to finish the walls without 

any plaster. It would need a thin fibre based tape at the joint to provide a neat finish. 
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With the ability to contain up to 50% recycled EPS, the wider usage of this panel 

could have many benefits environmentally.   

7.2 Future studies 

 

 The performance of the wall panels under dynamic loading needs to be 

studied and the results of a full scale model testing can be used to model its 

behaviour for future designs.  

 

 The construction of a two-storey house by incorporating both these systems 

could be studied. However, this would require testing of a real scale model to 

identify the load transferring mechanism between the pre-stressed concrete 

elements and the EPS based lightweight concrete wall panels.  
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Step 2:  

Trial Section sizes were chosen and checked for its adequacy based on the expected 

loadings.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 3: 

The Magnel Diagram was developed based on the inequalities developed for limiting 

the tensile and compressive stresses at the top and bottom most fibres at the mid-

section. (Where the bending moment and hence the bending stresses are greatest) 

Figure A.1.2: Step 2 of beam design 
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Step 4:  

A suitable combination for Pe and e were chosen from the Magnel Diagram and the 

expected tendon profile for this combination was developed in order to determine the 

possibility of maintaining a linear tendon profile.   

 

 

 

 

 

 

 

 

Step 5: 

The requirement of pre-stressed strands was determined for the chosen Pe and e 

value.   
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Step 6: 

The expected short and long term losses were determined to see if the pre-determined 

loss ratio is adequate.  
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A.2 Pre-stressed concrete slab design 

Since these panels are one way spanning slabs, the procedure for beams could be 

followed. However, the effect of the screed concrete must also be taken in to 

consideration. 

 

Step 1: First the allowable stresses for compression and tension under transfer and 

service conditions were determined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 2: 

The expected loading was calculated by incorporating the effect of the screed. 
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Step 3: 

The Magnel Diagram was developed based on the inequalities developed for limiting 

the tensile and compressive stresses at the top and bottom most fibres at the mid-

section. (Where the bending moment and hence the bending stresses are greatest) 
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Step 5: 

The requirement of pre-stressed strands was determined for the chosen Pi and e 

value. 
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