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AE measurements in deep South African gold mines: Phase Il - monitoring of rock mass
damage by underground cavities and prediction of rockbursts
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A dense, 3-dimensional array of AE sensors with about 100-m spread was deployed in
the rock mass near a mining stope at about 1-km depth in a South African gold mine. The area contained mu
Itiple geological faults. A huge number of microfractures were occurring almost exclusively either in the
great proximity of fracture planes of geological faults or in the zone of high-differential stress ahead o
f the mining front. Relative abundance of small events was to a similar extent to natural earthquakes in t
he latter, but was extreme in the former. It has turned out that the latter population consists of several
, discrete, large-scale (a few tens of meters), tabular clusters of a few meters thickness. Laboratory tes
ts of rock samples from the mine showed that weak foliation affects the microfractures. Also, complexities
of microfracture activity and the eventual through-going fracture were both shown to be affected by the o
rientation of the foliation with respect to the principal stress axis.
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