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Fiber bundles serve are the easiest model used to
describe the statistical aspects of failure and frac-
ture. For the special case of thermally activated fail-
ure in creep a model based on stationary Gaussian
thermal noise in the form of additional force fluctu-
ations has been introduced by Guarino for the equal
load-sharing force fiber bundle [1]. Roux provided
the exact solution for the average lifetime and the
asymptotics of average and variance in the limit of
many fibers and low temperature for a homogeneous
fiber bundle [2]. However the assumption of a Boltz-
mann like distribution has been analytically difficult
to handle and bears little empirical basis.

A new fiber bundle model based on transition state
theory is established [3]. The failure rate of indi-
vidual fibers is given by an Arrhenius relationship
with an energy barrier linearly lowered by the ap-
plied force. Thermally activated fiber failure is as-
sumed follow the usual Poisson process. for an arbi-
trary number of fibers the lifetime distribution, aver-
age and variance can be solved exactly. The asymp-
totic limit for many fibers reveals a constant aver-
age lifetime and the variance decreasing inversely
proportional to the number of fibers. The exact and
asymptotic expression agree perfectly with simula-
tions. The low temperature limit by Roux shows the
same with respect to the number of fibers, but a dif-
ferent relationship with regards to applied force and
temperature is found [2]. For heterogeneous fiber
bundles, the lifetime distribution is shown to be a
high dimensional integral over a phase type distri-
bution with no elegant closed form expression. For
fiber strengths distributed according to uniform an
exponential distributions, simulations show the life-
time average and variance to behave identically in

the asymptotic limit of many fibers as bundles of the
homogeneous fiber bundle. The lifetime does have a
strong dependence on the details of the fiber thresh-
old distribution. Preliminary results with regards to
the asymptotic avalanche distribution will be pre-
sented which suggest a power law scaling of expo-
nent 1.5 as has been derived by Hemmer for the qua-
sistatic case [4].
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