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Burridge-Knopoff Model
Block-spring model representing a lateral fault
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Equation of motion:

mij = ke(Tj+1 — 225 + xj-1) — Kkpzj — F(v + z5)

Velocity-dependent frictional force F':

F(z) = Fop(z/0),
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Scaling of Events and Moments

According to Gutenberg and Richter, real earth-
quakes averaged over all faults obey

# of events of size M ~ M~ (1)
with b = 2.

Carlson and Langer (1989) simulated the Burridge-
Knopoff model and found limited scaling re-
gion for nearest-neighbor 1D model (R = 1).

What happens when interactions between blocks
are long-range as in realistic faults?

An event is defined as a group of moving blocks within
the interaction range. The size M of an earthquake is

M = Z(SUj, (2)

where du; is the relative displacement of the jth block
to the substrate.
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Magnitude distribution for N = 1000 with zero-loading
velocity.



Summary

1. The magnitude distribution of events (earthquakes)
for nearest-neighbor interactions is similar to Carl-
son and Langer. Only one scaling region corre-
sponding to localized events is found.

2. Near-mean-field effects are simulated by considering
longer range interactions. Our results suggest the
existence of two scaling regions, corresponding to
different types of events.

3. Preliminary results suggest that as the interaction
range increases, the scaling region corresponding to
microscopic events becomes better defined, while
the scaling region corresponding to localized events
becomes poorly defined.



