Why?

Debonding criteria ?

Chabot & Deep Paper N°186 (Pouteau et al., 2002(Pouteau et al., , 2004) ) Interface stresses (2D strain plane) Why?

n 1,2 (x) = s zz x,h 1 + ( ) = s zz x,h 2 - ( ) Z t 1 1,2 (x) = s xz x,h 1 + ( ) = s xz x,h 2 - ( )
Debonding criteria ?

For homogeneous material ok!

For bi-material, it is worst, l can be a complexe field 
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  et al., 2010. Accelerating and Decelerating Effects of Tramway Loads moving on Bituminous Pavement. M&S, 43:1257-1269 Solution proposed by (Chen, PHD 2016, 2017) 5/23 Debonding (RILEM MCD2016, MCD STAR ChIII: Petit et al. 2018, Chen et al. 2018)  E layer /E CU  (T°C, Load speed)

  layer i in z for  ij Hellinger-Reissner formulation(Reissner, 1950) 
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  Ehrlacher A. 1998, JNC11, Arcachon, 3, 1389-1397 For pavements (Tran et al., RILEM CP2004) (Chabot et al., BLPC2005) etc PHD 2016) (Nasser and Chabot, 2018) 2D Problem  only 1D system to solve with matrix (12,12) Numerically  Newmark method Nasser H., Chabot A., 2018. A Half-analytical Elastic Solution for 2D Analysis of Cracked Pavements. Advances in Engineering Software, 117: 107-Boundary condition on the left and right at the point of crack and so changes are made in the system Layer 2 stresses around this node are zero X The material in the first layer is at more than 30°C at 10 Hz When the material in box is same as in layer, results match. 2 (x) = s 33 x,h 1 + ( ) = s 33 x,h 2 - ( ) M&S design needs: asphalt tRoads  eRoads M4with viscoelasticity model in (Chen,2016), here discontinuities are studied between the CU & material layer A better access to interface stress field plays for a better understanding of the PB  need to use alternative modeling Prospects  Use of M4-5n 3D new development with FreeFem++ code (Nasser et al., 2018)  Partial debonding boundary conditions  Lateral loading study according to (Hammoum et al., 2010)  Thermal gradient effect studies specially for the use of top layers made with CC materials as done by (Chabot et al., 2005) d'interface nuls sur la surface décollée Idem : dédoublement des noeuds sur contour de la surface décollée à l'interface chaussée-sol M4-Boussinesq results (Tran, 2004) Example of a cracked bi-layers pavement with thermic effects in the Layer 2
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