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I. INTRODUCTION 
 

Beam stands for a structural member that provides 

supports to bear the transverse load that generally 

builds on the supports at its end. Girder is the part 

and parcel of a beam that provides strong supports 

to one or more smaller beam.Beam is a horizontal 

member of structure carrying transverse loads. it is 

rectangular in cross-section and carry the floor slab 

or roof slab. Beams transfers all the loads including 

its self-weight to the columns or walls.Beams are 

categorized as simple beam, continuous beam and 

semi-continuous beam.RCC beam is subjected to 

bending moments and shear.  

 

Due to the vertical external load, bending 

compresses the top fibers of the beam and elongates 

the bottom fibers. The strength of the RCC beam 

depends upon the composite action of concrete and 

steel.Failure modes in reinforced concrete beams are 

classified into two major types, i.eflexural failure and 

shear failure. The former occurs when the imposed 

load exceeds the flexural capacity of the materials of 

the beam, while the latter occurs due to deficiency in 

shear resistance between different materials of the 

beam. These failure modes are further divided into 

different kinds of failure; the former is categorized  

 

 

 

 

Into tension failure, compression failure, and 

balanced failure whereas shear failure is categorized  

into tension shear failure and compression shear 

failure.  The nature and mechanism of these failure 

modes are different. Some of them are favored in 

terms of design, but there are others that need to be 

avoided in order to prevent severe collapses of 

structures. For instance, the crushing of concrete and 

shear failure modes are undesired since they occur 

suddenly without any warning.Shear compression 

failure begins by initiation and development of 

cracks in the beam cross-section. Then, these cracks 

propagate and penetrate the compression zone of 

the beam, and the final stage of the failure occurs 

when the compressive strength of the concrete is 

exceeded. The crushing of concrete takes place at 

the tip of the diagonal crack in the area around the 

point of load application.  

 

II. LITERATURE REVIEW 
 

Barour et al. (2019) presented a non-linear finite 

element model predicting the response of externally 

strengthened beams under a three-point flexure test. 

The ANSYS software is used for modeling. SOILD65, 

LINK180, SHELL181 and SOLID185 elements are 

used, respectively, to model concrete, steel 

reinforcement, polymer and steel plate support. 
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Mominet al. (2019) presented the behaviour of 

continuous high-performance concrete beams 

under flexure and provide design guidelines to 

predict the failure load and compared the 

experimental values with the analytical and 

theoretical values. It presents the experimental 

results of two reinforced HPC beams with the 

rectangular cross section of 230 mm × 150 mm 

continuous over two spans of 1500 mm 

each.Ardhira et al. (2019) presented bending 

performance of laminated timber by combining them 

with cold formed steel. The composite member is 

derived by attaching several timber laminas to the 

cold formed steel section using screws. 

 

Jagadishet al. (2019) presented non-linear finite 

element analysis carried out to study the behaviour 

of steel fiber reinforced concrete beams. The 

strength of reinforced concrete beam is studied by 

varying the percentage of steel fibers in concrete. 

The ultimate load carrying capacity and deformation 

of the steel fibre reinforced concrete beams are 

investigated. 

 

Hanagi et al. (2018) presented three RCC beams (A1, 

A2 and B1) and an analytical study was done using 

ANSYS 15.0 software and various parameters, such as 

shear span to depth ratio, stirrup configuration, crack 

patterns and load required for first crack initiation. 

The effect of shear configuration is also studied 

where the beam is designed in such a way that right 

and left shear spans were spaced at 100 mm and 200 

mm, respectively. 

 

Kumaret al. (2018) presented a comparative non-

linear FEM analysis of bamboo reinforced concrete 

column and steel RC column of similar dimension. 

This study suggest us that it can be utilized as 

reinforcement in structures having low rise and low 

cost structures because of the fact that it has good 

load carrying capacity as compared to steel RC 

column. 

 

Tulajannanavar et al. (2018) presented the behavior 

of plain and reinforced beams strengthened with 

different FRP laminates such as Carbon Fiber 

Reinforced Polymers (CFRP) and Glass Fiber 

Reinforced Polymers (GFRP), to calculate the load 

required for producing first crack in Reinforced 

Cement Concrete (RCC) beams and comparing it with 

experimentally and analytically, to increase the 

flexural strength of the structural members 

strengthened with different FRPs and to know the 

load carrying capacity and deflection of both Plain 

Cement Concrete (PCC) and RCC beams 

strengthened with GFRP and CFRP. 

 

Manjunathet al. (2018) presented the nonlinear Finite 

Element Modeling (FEM) and analysis of singly 

reinforced and doubly reinforced HSC beams for 

flexural behavior. The FEM tool is used to model RCC 

and calculate the non-linear behavior of the 

structural RCC members.Kumar et al. (2018) 

presented Flexural behaviours of reinforced concrete 

beam using sensors and conventional method. Three 

common Flexural behaviours are examined: (i) 

cracking of concrete (ii) Deflection (iii)Strain). Smart 

materials/sensors are a new development with 

enormous potential for SHM of civil engineering 

structures. 

 

Subramaniet al. (2018) presented designated 

analyses of experimental and analytical end result. 

Their undertaking focuses on reading the impact of 

twist, as a system-stage impact, on the displacement 

and strength demands of the building’s separate 

seismic force resisting system (SFRS) wall 

components. 

 

SHAMSUDINet al. (2018) presentedbehaviour and 

potential of bamboo reinforced composite plate as 

the strengthening material. In this research, there 

were three (3) types of configurations for beams that 

were analysed which are conventional beam, beam 

unstrengthened at flexural and beam with openings. 

The beam was further enhanced with BFRCP to check 

the reliability of BFRCP. 

 

Tjitradiet al. (2017) presented 3D ANSYS FE modeling 

of the failure behavior of structural reinforced 

concrete beam element. The capacity of the bending 

moment, deformation, stress, strain and fracture 

patterns is determined that occurs on a single 

reinforced concrete beams with different types of 

collapsed mechanisms. 

 

Gaidhankaret al. (2017) presented an experimental 

and finite element analysis on flexural behavior of 

ferrocement U-shape channel section reinforced with 

wire mesh with varying number of wire mesh layers. 

Finite element analysis of U-shape ferrocement 

channel were carried out. The finite element analysis 
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(FEA) has been also used to model the ferrocement 

Ushape channel for various span and thickness. 

 

Subramaniet al. (2017) presented experimental study 

is to palmyra palm fibers reinforced concrete 

composites and evaluated the mechanical properties 

such as flexural strength, tensile strength and 

compressive strength of the concrete.Vignesh et al. 

(2017) presented the reasons behind the failure due 

to flexure of an EB-FRP concrete beam by studying 

the various parameters. Deflection control may 

become as important as flexural strength for the 

design of FRPreinforced concrete structures. A 

numerical model is created using FEM software and 

the results are compared with that of the experiment. 

 The study on flexure includes various parameters 

like percentage of increase in strength of the 

member due to the externally bonded Fiber 

reinforced polymer, examining the crack patterns, 

reasons of debonding of the fibre from the structure, 

scaling, convenience of using the fibres, cost 

effectiveness etc.  

 

Subramaniet al. (2016) presented a number of 

representative studies on the use of HPFRCC in 

combination with conventional reinforced concrete 

and prestressed concrete. Examples of applications 

with reinforced concrete include the effect of fiber 

reinforcement on plastic rotation and ductility index.  

 

Pandeyet al. (2015) presented finite element 

simulation of the interaction between a PZT patch 

and a structure utilizing the electromechanical 

impedance (EMI) technique. Simulation of the host 

structure with a piezoelectric patch at a high 

frequency range (up to 1000 kHz) using ANSYS 

version 13, was successfully performed. 

 

Hammad et al. (2015) presented strengthening of RC 

beams with CFRP using non-linear finite element 

models. The research made use of the commercial 

finite element modeling software (ANSYS) to prepare 

the finite element models and to study the influence 

of the important parameters on the overall response 

of strengthened RC beams in shear and flexure, in 

order to achieve the optimum utilization of such 

strengthening technique, in terms of load bearing 

capacity and possible deflection values. 

 

 

 

 

III. PROPOSED METHODOLOGY 
 

The modelled and analysed beam having size 5000 

mm × 300 mm × 350 mm with 3 numbers of 12 mm 

diameter bars as main reinforcement, 2 numbers of 8 

mm diameter as hanger bars and 8 mm diameter at 

100 mm c/c as shear reinforcement has been 

consider for this study. The beam is simply supported 

with hinge at one end and roller at other end. Two 

point loads are applied at one-third of the 

span.Convergence study is performed using plain 

concrete beams in a non-linear analysis. A FEM 

model of the full plain concrete beam is considered 

for the study without steel reinforcement to 

determine the appropriate mesh density.Three plain 

concrete beams of same size and same material 

properties will be modelled in ANSYS 15 with 

increasing number of elements and number of nodes 

using Solid65 concrete elements.  

 

IV. CONCLUSION 
 

Finite element models of ordinarily reinforced 

concrete beams, can be constructed in ANSYS V8.0 

using the dedicated concrete elements will accurately 

captured the nonlinear flexural response of these 

systems up to failure. The dedicated element will 

employ a smeared crack model to allow for concrete 

cracking with the option of modelling the 

reinforcement in a distributed or discrete ways.In 

terms of using finite element models to predict the 

strength of existing beams, the assignment of 

appropriate material properties is critical. ANSYS is 

time saving and cost efficient tool that helps in 

simulation and gives satisfactory results using 

discrete approach. 
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