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ABSTRACT

In this paper the reinforced concrete one way slab is analyzed using finite element analysis ansys 19.The strength
in various aspects such as bending, shear plays critical role during life span of structure.After construction any
changes due to the service requirnments alter the structural parameters of these members. Openings in reinforced
concrete slabs are essential for stairs, elevators or any other services such as air heating, wiring, conditioning
ducts. The presence of the opening in reinforced concrete slabs could result in clear reduction in the slab strength
and rigidity.These needs to be properly analyzed to avoid the failures.The reinforced concrete slab with and
without opening is modelled and analyzed in ansys 19 workbench for normal stress, shear stress and deflection. It
was found the values of normal stress,shear stress,deflection and principal stress are increasing in the case of
slab opening.It was concluded that the any alteration to the structural members result in strength reduction.
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INTRODUCTION

The various reinforced concrete roofing systems are available as per the requirement which includes economy,
aesthetics and other parameters. It includes reinforced concrete one way; beam supported two way and flat slabs
Apart from all the relevant considerations of importance structural stability plays a crucial role in the structural
design of these elements. One of the conventional roofing adopted systems is the inclusion of beams between
columns to support the slab which provides the required structural stability.

Openings in reinforced concrete slabs are essential for stairs, elevators or any other services such as air heating,
wiring, conditioning ducts. The presence of the opening in reinforced concrete slabs could result in clear reduction
in the slab strength and rigidity [1]. The finite element method is a numerical technique of solving differential
equations describing a physical phenomenon. It is a convenient way to find displacements and stresses of
structures at definite physical coordinates called nodes. The structure to be analyzed is discredited into finite
elements connected to each other at their nodes [2]. With the introduction of advanced computers, Finite Element
Analysis became a popular tool to analyze and design complicated structures. The finite element analysis software
ANSYS was employed to model the two-way reinforced concrete slab in order to determine the failure pattern
and load displacement behavior when subjected to different boundary conditions and loading [3]. ANSYS
software allows specifying parameters such as geometry parameters, material properties and boundary conditions.

METHODOLOGY

A reinforced concrete (RC) slab of dimension 4m x 4.5m with thickness of 150 mm is modelled in ansys 19
workbench.The reinforement bar of 10 mm diameter with 150 mm spacing is modelled with fixed support
condition.The force of 200 kN is applied to check the behaviour of RC slab in terms of normal stress, shear stress
and deflection. The first case considered is the RC slab without opening and in the second case a opening of 150
mm is made in the negative moment region of the RC slab.These models were analyzed in ansys 19
workbench.The material properties are described in the analysis part.
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RESULTS
The following results were obtained for the RC slab cases discussed above and found as under.
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Figure 1iGeometry of RC slab with opening
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Figure 2- Normal stress in RC slab
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Figure 3- Shear stress in RC slab
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Figure 4- Total Deformation in RC slab
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Figure 5- Maximum principal stress in RC slab

CONCLUSIONS
The analysis of RC slabs using ansys revealed the following results

The normal stress for the slab without opening near the support is found to be 0.024Mpa and for the slab with
opening is 0.36 Mpa. The increase in the stress shows the reduction in the slab strength due to opening and
carefully to be addressed.

The shear stress for the slab without opening near the support is found to be 0.016 Mpa and for the slab with
opening is 0.043 Mpa. The increase in the shear stress shows the reduction in the slab strength due to opening.

The total deformation for the slab without opening near the support is found to be 0.0073 mm and for the slab
with opening is 0.041 mm. the deflection is increased in the case of opening.

The maximum principal stress is found to be increase in in case of slab with opening.
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