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Figure 1 - Pictures of real cracked pavements

The Burmister model (sumister, 1943] is used in the French method of pavement
design (Alizé-Lcpc software). If there are cracks, the design method requires others

mofels.
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Figure 2 - The burmister model

Figure 3 - cracked pavement structure

Simplified modelling of a cracked composite pavement
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Objectives:

Mechanical study of bond between layers of composite
pavements with a new model which has been built for:

- the evaluation of cracked asphalt and/or concrete pavements
- design solutions for rehabilitation

- reflective cracking study

The M4-Boussinesq model [Tran et al., 2004]
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Pavement multi-layers -> M4-5n model

Multi-particle model of multi-layer materials with 5n equilibrium equations
(n: total number of layers)

[Chabot A. 1997] [Chabot, Ehrlacher, 1998]
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Figure 4 - The M4-5n model

The Soil -> Boussinesq model
[Boussinesq, 1890]
- Analytical equations between

external forces and surface
displacement

Figure 5 - Boussinesq model
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Boussinesq's equations for the half space soil

Figure 6 - Simplify modelling

The numerical method used
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For the M4-5n equations -> Newmark
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Difference finite method ?

Linear system - use of Matlab software
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For the Boussinesq equations ->
Half Analytic method

Figure 7 - The M4-B mesh
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Study of adhesion between concrete and asphalt [Pouteau et al., 2004]
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1 0@ / For asphalt pavements .
2 @ For composite pavements made with a concrete layer on a asphalt one because the

restrained shrinkage of the concrete layer leads to vertical cracks
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4 Figure 10 - Continuously Reinforced
_ Concrete Pavement (CRCP) over

asphalt sub-base
Figure 8- Different cases of

pavement bonding
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Figure 12 -
The in situ experiment
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Figure 11 - Fatigue laboratory tests,
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Figure 15 - Interface and bituminous fatigue cracks

Figure 14 - The white topping specimen
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65 KN Vertical joints of plain concrete are
loaded up to a million cycles

The Matlab interface developed [Guillo, 2004]
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Figure 17 - Interface shear stress
Figure 18 - The mesh Figure 19 - Interface normal stress

Conclusions:
To make a proper analysis of crack initiation and propagation in cracked pavement structures, a simplified model (named the multi-particle model of multi-layer materials, M4) linked to the Boussinesq model for the soil
has been developed [Tran et al., 2004].To study the bond of composite pavement structures, an in-situ experiment has been performed using an accelerating pavement loading facility [pouteau et al., 2004]. It shows
different kings of crack propagations: cracks at the interface between the layers and cracks through the materials. With that so-called M4-Boussinesq model, the initial mechanicals fields of that in-situ experiment has
been calculated.

Modelling prospects:

v £, and g,, strain comparisons with the model and the FABAC sensors

C v Fortran or C++ Programming of the M4-Boussinesq model
LCP Lahorafoire Central v Introduce delamination cracks
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