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Abstract— This work presents the results of a study on the 

nonlinear response of Reinforced concrete frame structures. 

A stress-strain curve is developed for concrete subjected to 

Lateral loading. This stress-strain curve shows the modulus 

of elasticity of concrete at different interval of loading, 

which also helps to determine the inelastic strain of concrete 

and also helps in calculate the deflection of the beam. The 

concrete section may contain any general type of steel.  A 

single equation is used for the stress-strain equation. The 

model allows for cyclic loading and includes the effect of 

strain rate. The relationship between the stress and strain 

curve of reinforced sections is a very important parameter 

for nonlinear analysis of RC framed structure. A clear view 

of the strength structure can be obtained from this 

relationship. The moment-curvature relationship would 

enable us to observe the strength reduction beyond the peak 

point and degradation of the flexural rigidity. The present 

study focuses on the modulus of elasticity of rectangular 

beam section. 
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I. INTRODUCTION 

As India ranks second in highest population in the world, the 

demand of construction of the multi-storey buildings has 

increased in available land area to accommodate growing 

population. The structures are to be designed in such a way 

that they should function properly and designed to be 

economical. For carrying and transferring loads, beams are 

the major media. Therefore an appropriate design of beam 

can lead to good serviceability of buildings as well as to 

optimize cost of structure [1].  

The sophisticated reinforced concrete structures are 

used for construction of multistory buildings, long span 

bridges, nuclear containments etc. these structures are 

subjected to variety of loads and may be deformed beyond 

its linearly elastic range, thus non linear analysis becomes 

very important [2].  

Reinforced concrete is heterogeneous composite type 

of materials. It consists of two major components: steel 

reinforcements and concrete (coarse sand, cement and 

gravels). In the present study, stress-strain response of 

concrete with response to young modulus of elasticity is 

utilized. The load was varied throughout to study the effect 

of load on stress- strain of concrete. 

Reinforced concrete, as a composite material, has 

occupied a special place in the modern construction of 

different types of structures due to its several advantages. 

Due to its flexibility in form and superiority in performance, 

it has replaced, to a large extent, the earlier material like 

stone, timber and steel. Further architect’s scope and 

imaginations have widened to a great extent due to its 

mouldability and monolithicity . 

Concrete has very good compressive strength and almost 

negligible tensile strength. Hence steel reinforcement is used 

on the tensile side of concrete. 

II. LITERATURE REVIEW 

Various literature reviewed on nonlinear analysis is 

presented in this section. A review of literature is presented 

in brief summarizing the work done by different scholars 

and researchers on nonlinear analysis of reinforced concrete 

structures.  

M.A. Polak et al. [1] in their study thin and thick shells are 

analyzed by finite element method .they examine the 

element behavior like stress behavior, flexural behavior, and 

out of plane shear behavior. The Behavior of structures is 

highly dependent on geometric nonlinearities, membrane 

actions, and force distribution found to a satisfactory degree. 

Ali H. Adheem (2013) [2] they adduced on reinforced 

concrete beams strengthened in shear with near- surface 

mounted fiber reinforced polymer rods. They analyzed the 

beams with the help of ANSYS software. They found that 

the shear capacity of the strengthened beams is increased or 

decreased by the spacing of the NSM rods and anchoring the 

rods into the flange, or the inclination of the rods from 

vertical to 45 degree. 

 Prerana Nampalli et al. [3] they worked on “linear and non 

linear analysis of reinforced concrete frames with members 

of varying inertia”. They studied on reinforced concrete 

buildings with varying inertia for different storey height. 

They took two cases, one is bare frame analysis and another 

one is frame with infill. They analyzed buildings for very 

severe earthquake load (Zone V). They analyzed buildings 

with various method i.e. pushover analysis, response 

spectrum method. The nonlinear analysis was done to find 

out the capacity spectrum curve, performance levels and 

hinge formation of the considered buildings. For linear 

analysis ETABS 9.7.4 and for non linear analysis SAP2000 

software were used.  

Demeter G. Fertis et al.[4] they studied static analysis of 

non-prismatic member with varying moment of inertia and 

their material were stressed beyond their elastic limit and 

causing modulus of elasticity E varying along with length. 

Equivalent method was used for elastic and inelastic 

analysis of prismatic member. By this method they obtained 

accurate approximate solution that drastically reduced the 

mathematical complexity of the problems. 

III. NON-LINEAR RCC FRAME 

There are two forms of nonlinearity in structural analysis. 

The first is due to non-linear material behavior and is 

usually known as material non-linearity. The second is 

geometric non-linearity which is caused by large 

deformations leading to appreciable changes in the geometry 

of the structure. In a structure, there may be either material 

non-linearity, or geometric non-linearity or both. It is 
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assumed that the material remains within the elastic limit 

and that the deformations developed in the structures are 

small. If stress-strain relationship of the material is non-

linear, the behavior of the structure also becomes non-linear 

[7]. 

IV. METHODOLOGY 

If the structure are not designed properly and not constructs 

with the required quality then they may cause a large 

deflection due to non linearity of the reinforced structures. 

And they may get failure. To find out the nonlinearity of the 

concrete structure are complex but there are such software 

are used to analyze the structure. ANSYS, STAAD PRO and 

ETABS are software used for non linear analysis of the 

structures. 

1) Extensive literature survey by referring books, technical 

papers carried out to understand basic concept of topic. 

2) Selection of type of structures 

3) Modeling of the selected structures 

4) Mathematical work is to be carried out 

5) Interpretation of result and conclusion 

V. CONCLUSION 

Many of the studies have shown nonlinear analysis of the 

various reinforced concrete elements like shells, beams, 

columns, buildings etc. with different nonlinearities such as 

geometric nonlinearity and material nonlinearity. It is 

necessary to analyze the reinforced concrete structure for 

various types of loadings.  
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