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ABSTRACT 
  

The analysis of flexible and rigid pavement is a difficult, because of the pavement system is multilayered 

and three dimensional. To provide accurate displacement, strain and Stresses, the system must consider the different 

characteristics of each layers. This paper represent that behavior of the flexible and rigid pavement under transient 

pressure by using finite element analysis.  Both the pavement have been analyzed by taking  section properties of 

length 25m width 7.75m and total thickness for flexible pavement is 0.665m and total thickness for rigid pavement is 

0.6m. In flexible pavement we have taken sub base course, base course and asphalt surface course and for rigid 

pavement base course and concrete layer. After that assigning the suitable material properties and support 

condition analysis is done. This study shows that effect of increase of pressure with time on deflection, stress and 

strain in both rigid and flexible pavement.   

 

Keyword: - Finite element analysis, ANSYS, flexible pavement, rigid pavement, stresses, strain, displacement. 

 
1. INTRODUCTION 

1.1 Flexible pavement:  

Generally flexible pavement consist of four components i) soil subgrade ii) sub-base course iii) base course iv) 

Asphalt surface course. The flexible pavement layer transmit the vertical or compressive stresses to the lower layers 

by grain to grain transfer through the points of contact in the granular structure. A well compacted granular structure 

consisting of strong graded aggregate can transfer the compressive stresses through a wider area and thus forms a 

good flexible pavement layer. 

 

1.2 Rigid pavement:  

Rigid pavements are those which possess note worthy flexural strength or flexural rigidity. The rigid pavement 

consist of three components i) soil subgrade ii) base course iii) cement concrete slab. The rigid pavement has the 

slab action and is capable of transmitting the wheel load stresses through wider area below. 

 

1.3 Objectives: 

I) To compare flexible pavement and rigid pavement under combined bending and shear. 

II) To check total deformation and deformation along Y direction for transient pressure (time dependent).  

III) To check stresses and strain developed in both flexible and rigid pavement. 

 



Vol-3 Issue-3 2017  IJARIIE-ISSN(O)-2395-4396 

5371 www.ijariie.com 1882 

2. METHODOLOGY 

 
2.1 System Development: 

ANSYS is useful to final element simulations for pavement we use SOLID 186 for pavement, CONTA 174 And 

TARGE 173 to define contact between them. Following are the elements are used for the simulation of pavement.  

 

2.2 SOLID186 Element Description: 

SOLID186 is a higher order 3-D 20-node solid element that exhibits quadratic displacement behavior. The element 

is defined by 20 nodes having three degrees of freedom per node: translations in the nodal x, y, and z directions. The 

element supports plasticity, hyper elasticity, creep, stress stiffening, large deflection, and large strain capabilities. It 

also has mixed formulation capability for simulating deformations of nearly incompressible elastoplastic materials, 

and fully incompressible hyper elastic materials. 

 

 

Fig.1 Solid 186 

2.3 CONTA174 and TARGE170: 

The 3-D contact surface elements (CONTA173 and CONTA174) are associated with the 3-D target segment 

elements (TARGE170) via a shared real constant set. ANSYS looks for contact only between surfaces with the same 

real constant set. For either rigid-flexible or flexible-flexible contact, one of the deformable surfaces must be 

represented by a contact surface. 

If more than one target surface will make contact with the same boundary of solid elements, you must define several 

contact elements that share the same geometry but relate to separate targets (targets which have different real 

constant numbers), or you must combine two target surfaces into one (targets that share the same real constant 

numbers). 

Real constant R1 is used only to define the radius if the associated target shape (TARGE170) is a cylinder, cone, or 

sphere. Real constant R2 is used to define the radius of a cone end at the second node. 

  

 

Fig.2 Quanta 174 and target 170 

2.4 Analytical work 
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In this paper we take one problem for work having length 25m, width 7.75m and thickness for flexible pavement is 

0.665m and rigid pavement 0.6m. For flexible pavement gives three layers sub base layer (0.4m), base layer (0.2m) 

and asphalt surface layer (0.065m). Then we give the properties of materials like young’s modulus, poison’s ratio 

and density. Rigid pavement gives two layers base course (0.4m) and concrete slab (0.2m).  

Materials properties used for sub base course are young’s modulus, poison’s ratio and density are 5Mpa, 0.45 and 

2000kg/m
3 

respectively. For base course are young’s modulus, poison’s ratio and density are 350Mpa, 0.2 and 

1800kg/m
3 

respectively. For asphalt surface course are young’s modulus, poison’s ratio and density are 3500Mpa, 

0.3 and 2243kg/m
3 

respectively. For concrete slab are young’s modulus, poison’s ratio and density are 3000Mpa, 

0.18 and 2300kg/m
3 
respectively.           

 
Fig.3 Model of flexible pavement 

 
Fig.4 Model of rigid pavement 

3. RESULT AND DISSCUTION  

 

3.1 Total deformation of flexible and rigid pavement: 

 
Graph 1 - Deformation of flexible and rigid pavement. 
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Fig. 5 Total deformation of flexible pavement. 

 

 

Fig. 6 Total deformation of rigid pavement. 

 

3.2 Stress formation in flexible and rigid pavement: 

 
Graph 2 – Stresses in flexible and rigid pavement. 
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Fig. 7 Stresses in flexible pavement. 

 

 
Fig. 8 Stresses in rigid pavement. 

 

3.3 Strain formation in flexible and rigid pavement: 

 
Graph 3 – Strain in flexible and rigid pavement. 
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Fig. 9 Strain in flexible pavement. 

 

 
Fig. 10 Strain in rigid pavement. 

 

 

4 CONCLUSION: 

1) The deformation in flexible pavement is 50-60% more than rigid pavement due to applied pressure. 

2) When pressure is applied on both the pavement i.e rigid and flexible pavement it has been observed that the 

stresses generated in rigid pavement is 30-35% greater than flexible pavement. 

3) Strain developed in flexible pavement is 50-55% more than rigid pavement due to applied pressure. 

4) From analysis we observed that thickness of flexible and rigid pavement also effect on the stress, strain and 

deformation of pavement. 
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