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CAN DYNAMIC STRESS CHANGES TRIGGER AFTERSHOCKS? 
 
 

The modeling of earthquake triggering requires to adequatley compute the 
induced stress field as well as to account for the fault constitutive properties. The basic 
assumption that motivates earthquake-triggering studies through stress transfer is that 
coseismic stress changes can perturb the mechanical conditions of the neighboring 
faults. We use the rate- and state- dependent laws and a spring-slider dynamic system 
to model the fault response, including inertia, to induced stress perturbations.  

In this framework, the fault mechanical conditions are specified by the 
parameters characterizing the dynamic state of the system at the time of application of 
the induced load. The stress transferred by the earthquakes occurred nearby can 
modify the fault mechanical conditions and this is sufficient to change the time of 
subsequent failures. Our results show that this effect is typical of permanent static 
stress changes. Static stress changes can, in fact, produce a broad interval of triggering 
delays, so that they are suitable to model the rate of aftershock production. On the 
contrary, dynamic transient stress perturbations are unable to significantly change the 
mechanical conditions of neighbouring faults, unless they can produce nearly 
instantaneous triggering (a very triggering delay). As a consequence, dynamic stress 
perturbations are unable to significantly advance earthquakes with respect to the 
unperturbed conditions, or they produce only instantaneous triggering. In the first case 
the dynamic stress perturbations are not relevant for triggering studies, while in the 
second they can be associated only to the short-term aftershock production. 
 
 
 
 


