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Abstract

The project “Observational studies in South African mines to mitigate seismic risks” has established
research sites in three deep gold mines, Cooke 4 Shaft, KDC West and Moab Khotsong. Observations
are focused on three regions: (i) the target fault, where nucleation, triggering and rupture phenomena
are monitored; (ii) the stope, where the quasi-static and dynamic response of the excavation walls and
support elements to mining activity and seismic events are monitored; and (iii) the surface, where the
site response to seismic events is monitored. In this contribution we describe our work inside the
stope, the area where seismic hazard and exposure is greatest. Research activities include laboratory
studies of rock fracturing; detailed geotechnical mapping of faults, joints and mining-induced
fractures; observations of mining practice and support performance; and mapping of rock falls and
gjections. New technologies that are being developed for in-stope monitoring include an electronic
sounding device and thermal camera to map loose hangingwall slabs, a sonic closure meter, a strong
ground motion sensor, and an autonomous robotic platform. The ultimate objectives of this activity
are to improve our understanding of the factors that affect the vulnerability of stopes to seismic
shaking, and to develop a practical system to map the variations in seismic vulnerability and guide
proactive interventions that will reduce the rockburst risk.



