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



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
==≡η (9)

where �max� refers to the reaching of the maximum stress
(that we chose as the critical condition). From Eq. (9) the
experimental values of ,tβ  describing the time scaling of
the energy dissipated or released can be deduced (according
to the fractal theory, it is expected not to be not strongly
dependent on test conditions).

As example of experimental space-time effects are given
in Fig. 1. After an initial transient period (0 < maxtt < 0.4)
[14], a true power-law for the time-scaling is observed. From
the best-fitting in the bilogarithmic plane (Fig. 1(b)), for
the tested specimen (d = 59 mm, λ = 1) we obtain the slope

tβ = 2.52. Similar results can be observed for stress and

strain dependencies. The size scaling on maxN  is also repre-
sented as a function of the volume specimen (Fig. 1(a)),
fitted to experimental data. A slope in the log-log plane bet-
ween 32  and 1 (experimentally close to 0.77) emphasizes
that the energy dissipation occurs in a fractal domain, inter-
mediate between a surface and a volume (for details see [6,
8]). The tβ  values plotted versus the specimen diameter
are reported in Fig. 2. The observed trend is an increase of
the tβ  values by increasing the specimen diameter. The
experimental time scaling agree with the fractal law of
Eq. (8), giving exponent in the range (0, 3). The experimen-
tal results are summarized in Table 1.

The tested specimens come from two pilasters, monitor-
ed them self utilizing the described AE data acquisition sys-

Fig. 2. Life-time exponent tβ  plotted versus specimen diameter

Fig. 1. Space-time scaling in damage evolution

a b
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