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Introduction

There are significant challenges facing the Australian mining industry that require coordinated research and dissemination
of experiences. The economics of mining is pushing open pits deeper and deeper. Little is known about the progressive
degradation of slopes resulting from blast damage, mine-induced seismicity and weathering imposed on the geologically complex
environments that host the mineralisation. Empirical relationships exist for characterising the rock mass behaviour which ignore
the structural geological setting and which have not been calibrated against slope performance. The key monitoring techniques
utilise deformation even though this is rarely addressed at design stage, except by using the empirical relationships which don’t
take account of the natural anisotropy of the rock mass.

Current ACG research project
The ACG’s mine seismicity project has been focussed on very deep pits. However, there are not many of these at present
and those that are planned will not reach the proposed 800 m to more 1000 m for 20 to 50 years. While the research is
essential to understand the generation of new structures both in the floor and walls of the pits, it is easier for companies
to defer such research as it won’t impact the current operations in their life time. However, there is a growing list of mines
that are already experiencing stress-induced failure.

Proposed ACG Research projects
Saprolites
Geotechnical investigations to identify the strengths in saprolites experience particular challenges. The in situ material often has a
significant void ratio (0.4 to 1) which can be impacted or reduced significantly during sampling. The consequence is that instead of
the material collapsing during testing and producing low cohesion and friction, the recovered samples dilate producing much higher
cohesion and friction properties. The impact is that many strength parameters used in the design of open pits in saprolites significantly
overstate their strength. This is compounded when the material is partially saturated and which changes during rain events. The result
— slope failure. Other significant influences include the presence and distribution of swelling clays (smectites). The workshop in July
2010 will help structure the ongoing research priorities for mining in saprolites.

STRESS MEASUREMENT
The work on determining in situ stress using deformation rate analysis, seismic velocity, acoustic emission, and the CSIRO HI cell is
continuing with ACG, The University of Western Australia PhD student Ariel Hsieh is making significant progress. This work is being
supported by undertaking testing from mining companies on bore core. An initiative to undertake blind testing on overcore from HI
tests has been well received and will commence shortly. Stress measurement for a proposed deep open pit has been undertaken to
establish whether the current in situ stress is the result of regional/plate tectonics or local tectonics; it was established that local
tectonics was the main influence. This is an important consideration when planning stress modelling and testing should be conducted
as regional influences are often overstated.

Rock bridgES
An essential key to understanding failure mechanisms in open pits is the role of structure continuity and the influence of rock bridges.
The ACG has the capability of examining the role of rock bridges using a biaxial test frame. The facility will be instrumented with
acoustic sensors to study the onset/nucleation of failure in the rock bridge under different levels of confinement. Using the experience
gained from the stress measurement work, the rock anisotropy will be used to determine the influence of the intermediate principal
stress.

Open Pit microseismicity
The use of microseismicity in pits will expand as the cost of the systems reduces. It is the only method for monitoring volumes of rock.
Attention will focus on short-term results to prove up the sensor spacing and reliability. It is proposed to also address the progressive
degradation of the pit walls using seismic tomography to develop an understanding of the role of blasting and cumulative damage and
possible impact of near wall natural seismic events.
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