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phenomenological damage . x. ... _,~...., ... ,, • ..... ............... ,...,..., 

as a degradation of the elastic ..., ...... ,, ..... L .. ,..,..,..., 

1992). The unrealistic features 
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current. Several computations with different 
analysed in a statistical fashion. 

a lattice of size (32 x 32). 

0.10 0.15 0.20 0.25 

.._.A . ...,..., .... ,. response of the discrete system. 

discrete model 
discrete model at any state of damage are, in 

connected to the local distribution of current 
characterising the distribution itself, 
..,...,, ........ ""'"''"" with the analysis of the moments 

moment of order m is as: 

=2G 

(2) 

to moment of order to 
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a series development. 
moment 

first order moment 
second order moment 

(3) 

resistance here) V 
.................... ,..,.equal to one our case. 



Note that the fourth order moment is a measure 
conductance. 
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3: Evolution of the first 
as a function of 

It is natural to investigate 
variable which characterises ,...,...,,. .. ,..,r>T 

continuum sense, that is a ,......,:,._, .. .., ......... .,_._ .......... 
stiffness. If the number 

Existence a 
Assume that there is a length ................ ...., .... ~ .... 
size of the representative 

current 

construction, this length is smaller or equal to the size of the .......................... . 
quantity is a correlation length a statistical sense. Above 
material can be regarded as homogeneous, i.e. without correlation. 
local response of each bond the discrete model is not independent 
cells in the lattice bellow this such cells, the response cannot 
regarded as that of an homogeneous continuum. In order to ~,~,, .... ~ .. L 

existence of a correlation length as the number of broken 
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distribution over This analysis is 
,.... ... u, ...... .11. ... ....,.., between two bonds in lattice 

during the loading according to 
""JI."'" .......... ..., ..... between to neighbouring 

on each column cell, and 
......... ,,,.jio., ..... .., .. v .............. jio., horizontal bonds is 0.5 because 
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distribution of horizontal distance. 

systems size 16xl6 the histograms the 
4~~·44~-~~ distance between two consecutive broken bonds 

at beginning of damage (20 broken bonds), near the 
bonds) near failure ( 100 broken bonds). the 
.._, ............ 'LJ, .... length, these histograms should be a set of 

means the next broken bond can found 
lattice. These histograms can be approximated at least 

4~~·~A~4A of the broken links is assumed to follow a 
distance up to the unknown distance ~ and 

length ~ corresponds then exactly to 

(4) 

av-r'"""'"r r is 0.67 for the normalised distributions shown 
""""" ............. ...,...., ~ is the length at which the distribution 

diffuse damage (constant distribution) to a progressive 
damage. Hence, it can be considered as a measure of the 

damage localises. The first order moment of 
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distribution h( d) can be obtained ...... ~_. ..... ..., ... 
( 4) in the expression of the first order moment yields an 

only remaining unknown is the correlation ............. ;;;;...,, ... 
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Fig. 5 : ........... ..., ........ ,,,.. ... , correlation ... ..., .......... ,., ...... vs ....... u ..... ..., . ...," 

Figure 5 shows evolution 
increasing damage. 

3 Damage continua 

characteristics should be kept mind 
model for materials: growing 
captured variation of secant stiffness 
internal length be present 
damage models have been proposed this 
Pijaudier-Cabot 1987, Fremond and Nedjar 1993). We 
here on an extension of the model devised 
voids due to Cowin and Nunziato 983 ). 

models introduces two 
and volume -.- ..... ,.,.,,-,,,,.,,, 

variable possesses 
body forces): 

Pii· (x t) = <J .. · 
l ' l} ,) 

pk(/;= + g 

where is the 
density of the 

component of displacement, p is 
h1 is the stress 
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current mass 
k is 
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.., ...... .., ............. depend on reference (i.e . 
...., ............... ,.,, fraction. Therefore the influence 

to represent growth cracking, can be 
parameters as functions an ............... AO ... .. 

denoted as new free "" ...... ,,.~,...., 

+ f3 +-
2 

(9) 

damage on the coefficients is .., ..... , ........... .. 
models 1992). For 

the other 1l"Y\ nt-a .... 

damage in the present 
of damage is similar to the usual evolution law. We 

.... ,..., ................. JL .... function and an associated evolution law: 
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Substitution 
governing the 

a<fa,xxx + 

=8 

+ 

)2 + =0 

-; =0 

same sign. 
positive. The meaning of this assumption can 
considering cases damage is constant and 

.... ....., ..... ...., ...... is homogeneous. Eqs. (5-b,6,7) yield: 

th- /3c -o/ - --c,kk - -; ; v 
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same 
as non 

989) Scaling 

materials 
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