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LCPC project on cracking in Pavement

Reality…

What kind of crack is expected? 

Colibri indicator

Bottom-up cracking?... [Marchand, 1984] [Goacolou, 1989] [Pérez, Balay, Tamagny, 2006] The ways it goes… (crack deviation angle?…) Q1. Which Model? -> Tool for engineers:

-Evaluation of cracked pavements -Design solution for rehabilitation Homogeneous material
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For bi-material, it is worst, l can be a complexe field Numerical solving [Tran, 2004] 5 displacements per layer + 3 interface stresses 

E 1 , n 1 E 2 , n 2
+ + = i 3 1 i , i h , y , x y , x a a s t ( ) ( ) + + = i 33 1 i , i h , y , x y , x s n ( ) ( ) - a - a s = t i 3 i , 1 i h , y , x y , x ( ) ( ) + + s = n i 33 1 i , i h , y , x y , x e i ( ) ( ) ò + -ab ab s = i h i h dz z , y , x y , x N i Layer i-1 i h Layer i+1 Layer i ( ) ( ) ò + -a a s = i h i h dz z , y , x y , x Q 3 i ( ) ( ) ( ) ò + - ab ab s - = i h i h dz z , y , x h z y , x M i i

M4 building method
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t

  Point stress? t Average stress? t Energy release rate -> fatigue…: Paris law?Nous ne pouvons pas afficher l'image.

  Bitumen E. Chailleux, De L. Roche, F. Hammoum, PhD: Maillard, Beghin, Nguyen, ….

  CAP annual meeting -Oct. 12-13 2006, Champaign 20/35 A. Chabot Fatigue damage modelling (Bodin, 2002)(Bodin et al., ASCE/JEM 2004) Scalar damage model Nonlocal integration of the equivalent strain RILEM TC-CAP annual meeting -Oct. 12-13 2006, Champaign 21/35 A. Chabot Application: fatigue cracking experiments Material damage modelling (Bodin et al., Eurobitume2004) (Achimastos, 1998), Courage project (Hornych and Salaska, 1999) QÉtude des effets d'échelle (longueur caractéristique l c ) Application: fatigue cracking experiments (Bodin et al., Eurobitume2004) RILEM TC-CAP annual meeting -Oct. 12-13 2006-particle Model of Multi-layer Materials (M4) (Chabot, 1997) (Chabot & Ehrlacher, 1998) Simplified modelling for interface stress fields in multi-layered structureZ ZØPolynomial approximation per layer i in z for s ij ØHellinger-Reissner formulation(Reissner, 1950) 

t

  Monotonic case (for initiation exemple) [caron et al., 2005]: § Quadratic delamination criterion (QDC) can be used: § Energy release rate t Fatigue case (for propagation) (Pouteau, 2004): § Energy release rate -> Paris law: Nous ne pouvons pas afficher l'image.
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  Pouteau et al., 2004) RILEM TC-CAP annual meeting -Oct. 12-13 2006, Champaign 35/35 A. Chabot # M4-5nB -> C++ Programming (Perez, PhD 2003-2006, Lavigne, PhD 2005-2008) # Introduce damage and delamination cracks # Simulate cracks propagation # water effects # what about visco-elastic behavior?..... al., ASCE 2004] [Pérez et al., ICEFAII 2006] [Tamagny et al., CP2004] F [Chailleux et al., ICAP2006]
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