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Abstract—Structural members being the backbone of every 
construction, will always be looked upon with a scope for 
development in every aspect possible, be it strength, durability, 
material usage etc. With the perspective on improving the equivalent, 
and expository investigation has been taken up for a Prestressed 
concrete beam of I-Section has been analysed for various loading 
criteria. When it comes to economy, I section can be considered an 
advantage as it consumes less materials. Further reduction in the size 
of the bottom flange and its effect on resultant stress has been studied 
without compromising with the ability of the beam in carrying design 
loads. The scope of this research thus focuses on limiting the size of 
the bottom flange of the I-Section without having to permit tensile 
stresses in the bottom flange even at excessive loading condition. 

1. INTRODUCTION 

The permanent stress in the structural element has been 
induced intentionally in a concrete structure, for improving its 
behavior and strength under various service conditions called 
prestress. In reinforced concrete, a composite material with 
combined advantages of concrete and steel. The compressive 
stresses are endured by concrete while tensile stresses are 
entirely taken care of by steel. In prestressed concrete, 
compression is induced prior to external loading. The tensile 
stresses caused by the external load could be counteracted by 
this priorly induced stresses. This compression stress is 
produced by the tensioning of high-strength "tendons" located 
within or adjacent to the concrete volume and is done to 
improve the performance of the concrete in service.   

2. LITERATURE STUDY 

Yoyong Arfiadi and Alfian WirantaZebua(2015),. have 
analysed the cross-section and the prestressing force for an 
optimized PCS section, for a greater economy. For PCS 
members, identifying the section fulfilling the optimum 
criteria is not an easy task. This because there is no corrolation 
between the size of cross-section and prestressing force in the 
structure. The optimization using both sections and 

prestressing force is carried out by real coded genetic 
algorithm. 

Abejide et al. (2014) has presented the probabilistic evaluation 
of the safety of post-tensioned prestressed concrete simply 
supported bridge beams at ultimate limit state in flexure as 
specified in ACI 318 (2002) with due consideration to the 
loadings recommended in BS 5400 (1978), and AASHTO 
(2004), is presented with a review of the relevant design 
process. 

Abhinav S. Kasat et al. (2012) has analyzed the prestressed 
concrete beams by using finite element analysis using ANSYS 
12.1 and they investigated on the study of deformation of the 
structural properties such as deflection, stress distribution 
using a rectangular beam. The beam is modelled as simply 
supported beam and showing the various results on 
experimental study to reduce the strand stress range at such 
critical sections providing to be beneficial to byproduct of 
strengthening and also shows the failure mechanism of a 
prestressed concrete beam is modeled. 

Nimiya Rose Joshuva et al. (2010) have studied the response 
of reinforced and pre-tensioned concrete beams to vertical 
loading using the finite element software package ANSYS 
12.0. On comparing the behavior of the RC beam with that of 
the prestressed concrete beam, the advantage of prestressing 
was verified as the prestressed concrete beam was seen to 
show a higher service load range and higher ultimate load 
capacity. 

Paolo Casadei et al. (2005) have investigated on the flexural 
performance of pre-stressed concrete double T beams 
upgraded in the positive moment region with steel 
reinforcement polymer composing materials and reports on the 
test results to failure of three beams, a control specimen, a 
beam strengthened with one ply of SRP (steel reinforced 
polymer). 
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