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Abstract 

                    In the last two decades, the incidence of failures of reinforced concrete widely because of increasing service 

loads and durability problems. Many factors contributed to the deterioration of reinforced concrete strictest and called 

safely. Some of these are cracking due to impact and dynamic loading.  Many investigations have been undertaking in, 

and repair of slabs and beams but only a little research work is available for repairing of columns. This study is aimed 

to observe the behavior of retrofitted reinforced concrete columns with and without carbon fiber reinforced polymer 

laminates under static loading conditions.  The study parameters included first crack load, deflection at first crack 

load, yield load, deflection at yield load, server load, deflection at service load, ultimate load, and deflection at ultimate 

load, deflection ductility, energy ductility, curvature ductility, and cracked width. The associated failure modes for test 

columns were also examined. The performance of virgin Conventional columns and CFRP strengthened reinforced 

concrete columns were compared. An ANSYS based model will be proposed to predict the performance characteristics 

of CFRP laminated with reinforced concrete columns.  
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I.INTRODUCTION 

     Understanding the response of the composite before and after strengthening during loading is crucial to the 

development of an overall and efficient and safe structure. Many methods have been utilized to study the 

response of structural components. Experimental based testing has been widely used as a means to analyze 

individual elements and the effects of concrete strength under loading. While this is a method that produces a 

real-life response, it is extremely time -consuming and the use of materials can be quite costly. The use of finite 

element analysistostudythesecomponentshasalsobeenused. 

By understanding the use of finite element packages, more efficient and better analyses can be made to fully 

understand the response of individual structural components and their contribution to a structure as a whole. 

This thesis is a study of reinforced concrete columns with or without FRPs using finite element analysis to 

understand the response of reinforced concrete column due to concentric and eccentric compression loading. In 

about the number of FRP layers, unwrapped columns, columns wrapped with one layer, two and three layers of 

CFRP were tested. Due to the significant effect of longitudinal fiber in eccentric 

loading, one layer of CFRP straps was applied longitudinally in combination with two layers of CFRP wrapped 
circumferentially. In this thesis, the numerical analysis of the CFRP wrapped RC column is analyzed using the 

software ANSYS. 

II.SCOPE AND OBJECTIVES 

 The Load carrying capacity of RC concrete column with and without wrapping is studied. 

 The Axial load carrying capacity of the RC concrete column with various types of FRP wrapping will be 

calculated using the Finite Element Method.  

 To Investigate the behavior of RC concrete column with FRP (Fiber- Reinforced Polymer) Wrapping using 

Finite Element Modeling. 

 To investigate the behavior of RC Concrete Column without FRP (Fibre-reinforced polymer) using Finite 

Element Modeling.  

 To Compare the Analytical results with theoretical calculation obtained from Indian Standard Code books. 

 

III.THEORETICAL STUDY 

COLUMN DETAILS 

    The length, width and depth (L*b*h) of all columns were kept as 1800*230*230 mm. Each RC concrete column 

was reinforced with four 12-mm diameters for steel bars, diameter steel bars for compression, along with 8-mm-

diameter bars at a spacing of 150 mm center-to-center. The spacing of stirrups and maximum and minimum 

reinforcement ratios are by the provisions of the Indian standard codes. The performance of unwrapped and wrapped 

RC concrete columns was evaluated by considering the specimen the reference. The Theoretical and Analytical results 

of columns specimen at ultimate stage theoretical study have been carried out the axial compression behavior of RC 

concrete columns of square cross-sections the confined externally RC with CFRP sheets, the CFRP fabric layers for 

concrete columns enhanced the axial compressive strength capacity substantially. The strengthed columns exhibit an 

increase in strength for the CFRP wrapped RC concrete column showed an increase in ultimate load compared to the 

unwrapped column.  Improve the stiffness and ultimate load carrying capacity of the columns.  
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ANALYTICAL STUDY AND ANALYTICAL RESULTS 

FINITE ELEMENTS 

     The finite elements adopted by ANSYS were used. Solid 65 were used to model the concrete. The rebar 

capability of this model was not considered. All the reinforcement was modeled using Link 8-3D spar 

element. Solid 65were used for the steel plates at support and under the load. A layered solid element, 

solid 65 was used to model the CFRP composites. 
IV.METHODOLOGY 

Numerical modeling will be carried out using finite element analysis 

 Strengthening of reinforced concrete columns specimens with CFRP laminates. 

 Testing the specimens. 

 Preparation extensive data on the strength and deformation characteristics of the test samples. 

 Analysis of the test results. 

V.ANALYSIS RESULTS AND DISCUSSIONS 

ANALYSIS RESULTS  

 The comparison of the ultimate load of control RC concrete columns and CFRP strengthing columns are 

presented.  

The model of a conventional concrete column for M – 20 concrete for analytical analysis by using ANSYS. 

 

Figure 4.1 Finite Element Model of Conventional Column using ANSYS. 
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The reinforcement details for the conventional concrete column for M – 20 concrete for analytical analysis by 

using ANSYS 

 

Figure 4.2 Finite Element Model of Reinforcements (conventional) using ANSYS. 

The model of a conventional concrete column for wrapped with CFRP   M – 20   single wrap 

concrete for analytical analysis by using ANSYS. 

 

Figure 4.3 Finite Element Model of Column Wrapped 
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The reinforcement details for a conventional concrete column for wrapped with CFRP     M – 20   single wrap 

concrete for analytical analysis by using ANSYS. 

 

Figure4.4 Finite Element Model of Wrap Stress Intensity 

The model a conventional concrete column for wrapped with CFRP     Meshwork concrete for analytical analysis by 

using ANSYS. 

 

 
Figure 4.5 Finite Element Model of Column Mesh Displacement 

 

Meshwork 
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RESULTS AND DISCUSSION 

 Eight columns were theoretically and analytically investigated. The load carrying capacity is carried 

out for square sections are out using various codes. 

  The load –deflections behavior is studied using FEA model under analytical investigation.  

 The performance of unwrapped and wrapped reinforced concrete columns was evaluated by 

considering the unwrapped specimen as a reference. 

 The effect of the Fiber wrap thickness was evaluated by taking the column as a reference, and the 

influence of wrap material corresponding to their thickness was calculated by considering CFRP 

wrapped specimen as a reference.    

 The comparison of the ultimate load of control RC concrete columns and CFRP strengthening 

columns are presented. 

 The performances of unwrapped and wrapped RC concrete columns were evaluated by considering 

the specimen as a reference. 

 

VI.CONCLUSION 

An analytical study has been carried out to study the axial compression behavior of RC concrete 
columns of square cross-sections  confined externally with CFRP sheets, the conclusions  of the tests are noted below,  

 Strengthening techniques can be adopted as a feasible solution for enhancing the compression capacity  
of concrete. 

 CFRP fabric layers for RC concrete columns can enhance the axial compressive capacity strength 
substantially the strengthened columns exhibit an increase in strength for the CFRP wrapped RC concrete 
column showed an increase ultimate load bearing capacity by   40 to 45 % for when compared to the 
conventional column.  

 
 The strength and ductility enhancement analytically predicted showed good agreement. 

 

 The number of fiber layer increasethe  influence on the gain percentage of the ultimate load. 

 Increasing the number of CFRP layers, the load and the performance of the columns increased. 
 

 The CFRP wrapped reinforced concrete column exhibit better performance when compared to conventional 
columns. 
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