Accepted Manuscript g -

Macroscopically consistent non-local modelling of heterogeneous Computer [y
. methods in
media appliod [

mechanics
and

Frangois Bignonnet, Karam Sab, Luc Dormieux, Sébastien Brisard, engineering

Antoine Bisson

PII: S0045-7825(14)00175-3
DOI: http://dx.doi.org/10.1016/j.cma.2014.05.014
Reference: CMA 10248

To appear in:  Comput. Methods Appl. Mech. Engrg.

Received date: 11 October 2013
Revised date: 25 March 2014
Accepted date: 21 May 2014

Please cite this article as: F. Bignonnet, K. Sab, L. Dormieux, S. Brisard, A. Bisson,
Macroscopically consistent non-local modelling of heterogeneous media, Comput. Methods
Appl. Mech. Engrg. (2014), http://dx.doi.org/10.1016/j.cma.2014.05.014

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.cma.2014.05.014

*Manuscript
Click here to download Manuscript: nonLocalModel.tex Click here to view linked References

OCO~NOOUAWNLE

Macroscopically consistent non-local modelling of

10 :
11 heterogeneous media
12
13 Frangois Bignonnet, Karam Sab*, Luc Dormieux, Sébastien Brisard,
1451' Antoine Bisson
16 Université Paris-Est, Laboratoire Navier (UMR 8205), CNRS, ENPC, IFSTTAR, F-77/55
Marne-la- Vallée, France

17
18
19
20
21
22 Abstract
23
gg Within the framework of the homogenization of heterogeneous media, a non lo-
26 cal model is proposed. A field of non-local filtered stiffness tensor is introduced
27
28 by filtering the solution to the homogenization problem. The filtered stiffness
29 tensor, depending on the filter to heterogeneity size ratio, provides a continu-
30
31 ous transition from the actual micro-scale heterogeneous stiffness field to the
gg macro-scale homogenized stiffness tensor. For any intermediate filter size, the
34 homogenization of the filtered stiffness yields exactly the homogenized stiffness,
gg therefore it is called macroscopically consistent. The non-local stiffness tensor is
37 intrinsically non symmetric, but its spatial fluctuations are smoothed, allowing
38
39 for a less refined discretization in numerical methods. As a by-product, a two
22 step heterogeneous multiscale method is proposed to reduce memory and com-
42 putational time requirements of existing direct schemes while controlling the
ji accuracy of the result. The first step is the estimation of the filtered stiffness at
45 sampling points by means of an oversampling strategy to reduce boundary ef-
46
47 fects. The second step is the numerical homogenization of the obtained sampled
48 filtered stiffness.
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