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Abstract

Falling weight deflectometer (FWD) as well as the cores extracted from the concrete road slab
were tested in the early days on plain cement concrete pavements which were laid in the Mumbai
city. Before crushing the concrete cores the test of ultra sonic pulse velocity (UPV) was carried
out. It was observed from the tests carried out that the deflections were within the limits set up by
Indian codes as well as research carried out in other parts of world. Apart from it the concrete
pavement model is also necessary to check the stresses and strain. The different components of
stress and strain are observed through the graphics of software. The present paper consists of the
stress, strain and deformation of the model after vehicular loads.
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1. Introduction

Concrete pavements are the first choice in the areas which are prone to flood, even when the soil has low
bearing capacity, when aggregates are of bad quality or of no standard sizes, or there is a issue of bad drainage in
the area [17]. The Mumbai city of Maharashtra, India actually situated at sea level, the rainfall is also very heavy
about 2000 mm during the monsoon seasons i.e. in the months of June to September, there is not proper provision
to drain the water [27. Cities like Mumbai which are the major commercial parts of India, need to cater the very
heavy [37. The single axle load in India is about 10.2 tonnes, but the common and improper practice to overload to
20 tonnes is generally found [47]. Therefore the bituminous pavement deteriorates very easily as the potholes and
cracks are formed on the roads. The reason behind replacing the bituminous roads with concrete roads are the
common practice found in the majority part of Priya [57].

The mechanistic empirical models are generated to find the true behavior of the concrete road model through
the numerical models which are subjected to vehicular loads are generated in the design [67]. The two dimensional
finite element model which is axisymmetric is the mechanistic part generally developed through these software
[77]. The mechanistic models are needed to know the dynamic stress and strain displacement response of the
concrete pavement for any given traffic data consisting of traffic load and pavement layer properties [87].

2. Methodology

The concrete model using finite element software i.e. ANSYS is carried out. The figures and tables show the
respective parameters of the concrete modeling using ANSYS. The analysis of model road patch is carried out, the
results are also tabulated and figures are also used for describing it.

Figure-1. Model of Concrete road in ANSYS workbench
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Figure-2. Maximum Principal stress
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Figure-3. Middle Principal Stress
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Figure-4. Minimum Principal Stress
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Figure-6. Stress Intensity of model
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Figure-7. Normal Stress of model

2.000 (m)

Figure-8. Shear Stress of model
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Figure-9. Equivalent Elastic strain
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Figure-10. Maximum Principal Elastic Strain
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Figure-11. Middle Principal Strain
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Figure-12. Minimum Principal Elastic Strain
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Figure-13. Total Deformation of model
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Figure-14. Directional Deformation
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Figure-15. Safety Factor of model

3. Conclusion
From the above figures following conclusions are made:

The maximum principal stresses on the model are uniformly distributed.

The middle principal stresses are also uniformly distributed

The minimum principal stresses are more on the surface of the model.

Equivalent stress (von-mises) has very less intensity

The normal stress is also distributed all across the model

Shear stress is having negative intensity

Middle, Maximum principal elastic strain and Equivalent elastic strain has less intensity

The total deformation is maximum at the left edge of the model while it is minimum at right lower edge.
The directional deformation is minimum at the left edge and maximum at the right edge.

The safety factor is maximum.
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