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The fracture of heterogeneous materials under a slowly increasing 
external load proceeds in avalanches of local failure events: the cracking of 
a material region can trigger additional failure events due to the 
subsequent redistribution of mechanical load over the intact elements [1]. 
The range of load sharing following local breaking and the degree of 
disorder of the strength of individual elements of the system play a crucial 
role in the evolution of failure avalanches. Here we investigate how the 
network structure of load sharing connections affects the dynamics of 
avalanche propagation [2,3].
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• We determined the value of the 
characteristic exponents  of the system 
as a function of the rewiring probability . 
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• Bursts of a longer duration W have a larger average height and 
average size .

Characteristic exponents

• Starting from a regular square lattice of fibers, networks of load 
sharing connections are generated with the Watts-Strogatz rewiring 
method [5].

 
• An avalanche, triggered by the failure of a 

single fiber, has a size , and a duration .

 

 

 

 

 

 

 

The value of exponent  α starts from 0.68 for p=0 and approaches  1 at 
p=1. the parameter a captures the asymmetry of the scaling curves. 
Due to  the right handed asymmetry, it has a negetive value, starting 
from a = - 0.9  (P = 0) to a =- 0.5 (P = 1).
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