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Chairman’s Foreword

In my role as chairman of the board 
of the ACG it has been my pleasure 
to interact with the ACG staff and 
to observe the important work the 
Centre contributes to the mining 
industry in Australia and around the 
world.

The period to which this report applies 
has seen the mining industry experience  
tough economic conditions. Discretionary  
expenditure and funding for non-critical  
work is tight. Unfortunately, in such  

times, cuts are inevitable; even for work as important as 
research, staff training and professional development — 
areas in which ACG specialises, and from which it receives 
much of its income. It is a measure of ACG’s standing in the 
mining community that a healthy level of support has been 
maintained for its work despite the financial headwinds. I 
think the industry recognises that some of the ACG’s work 
is regarded as not just valuable, but essential. 

No better example of this is industry’s adoption of the 
ACG’s mXrap software application — the product of the 
Mine Seismicity and Rockburst Risk Management Project, 
Phase V, which is close to completion. The need to better 
manage risks related to seismicity in mines has seen mining 
operations across the world support this series of projects 
through the various industry ups and downs since the 
initial project’s inception in 1999 and, more recently, to 
sponsor the mXrap Research Consortium that succeeds 
the earlier projects.

Some fundamental issues facing industry — how to find and 
access new resources; how to mine more efficiently; how 
to ensure the safety of those employed; and how to reduce 
the risks of environmental damage — remain as constants 
whatever the economic climate. There is no suggestion 
that as a result of these tougher times the industry has 
reduced its focus on any of these issues, notwithstanding 
the inevitable sharpening of the focus on cost. 

The ACG’s work has always focussed on the challenges 
associated with mining at depths and in difficult ground; 
on improving the safety of mines; and on reducing 
environmental impacts, so the current industry conditions 
do nothing to diminish the relevance of its projects. The 
ACG’s Ground Support Systems Optimisation Project, 
which commenced in late 2013, is an example; it aims to 
both improve the effectiveness of ground support (thereby 
improving safety) and reduce its cost. 

It is the same for the ACG’s work on professional training 
and development, and for its forums for the exchange of 

knowledge and ideas. It is well established how much the 
right training can benefit an operation, and the same is true 
of the value of a single good idea or practice taken from a 
seminar or training course, perhaps adopted from a mine 
elsewhere.

Furthermore, I am pleased to observe that the ACG has 
maintained its very high standards across all its activities, 
refusing to compromise its reputation for excellence in the 
quality of its events and the preparation of its publications.

The ACG’s events and courses in Australia and elsewhere, 
most recently Canada with the Sixth International 
Conference on Deep and High Stress Mining, attract 
participation from the discipline’s international experts, and 
attendance from many important players in the industry. 
Events run by the ACG are renowned for their practical 
usefulness, underpinned by sound geotechnical science. 
And the ACG’s proceedings, publications and training 
products can be found in the libraries, and on the desks 
and screens of mining people around the world, valued as 
resources of breadth, academic rigour and practical merit.

Regrettably, the ACG lost the participation of Curtin 
University during 2014, but the joint venture arrangement 
between UWA and CSIRO continues to serve the ACG well.

I thank my fellow board members — currently Professor 
John Dell from UWA; Dr Steven Harvey from CSIRO, Mark 
Adams from MMG Limited and Dr Daniel Heal from BHP 
Billiton. Their thoughtful counsel, along with the excellent 
management of the ACG by Professor Yves Potvin and the 
meticulous administration of Christine Neskudla, makes 
the role of chairman an easy one.

Yves and Christine have been supported by a dedicated 
team, and I wish to single out a few whose works I have 
heard commended by others: Professor Phil Dight for his 
energetic and highly regarded contribution to numerous 
geomechanics projects, especially in open pits; Dr Johan 
Wesseloo for his dedication to the ACG’s valuable research 
work; Paul Harris for his excellent work in the success of 
mXrap; and Josephine Ruddle for her untiring efforts to 
market the ACG and its products and events. I also extend 
my thanks to the rest of the ACG team for the way in which 
they have conducted their roles.

Mr Ian Suckling 
chairman

Mr Ian Suckling – chairman
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Director’s Report

The years 2013 and 2014 witnessed 
the mining industry’s transition 
from an expanding to a contracting 
entity. This had an important impact 
on the activities of the Centre and, 
more specifically, on the income 
generated by our activities. The  
operating budget of the Centre,  
which had reached over AUD 2.1 M 
in 2012 and 2013, dropped to 
approximately AUD 1.9 M in 2014; 
resulting in a negative cash flow for 
the two years covered in this report.

Although 2013 and 2014 financials 
were not what we had anticipated, they reflect the new 
reality of the so-called post mining boom era; a reality that 
will require some adjustments in the future. Nevertheless, 
the ACG is well positioned, having experienced almost two 
decades of budget surplus and the leadership team of the 
Centre has been conservative in managing these funds. As 
a result, the Centre remains in a very strong position to 
face possible leaner years ahead.

In 2013, the ACG hosted two very successful international 
conferences; boosting the overall income from education 
activities to over AUD 1.5 M:

•	 Seventh International Symposium on Ground 
Support in Mining and Underground Construction, 
and

•	 International Symposium on Slope Stability in Open 
Pit Mining and Civil Engineering.

In 2014, the income from education activities and events 
dropped to approximately AUD 1.1 M; reflecting a 
diminishing attendance by mining industry professionals. 
Nevertheless, the two conferences hosted in 2014:

•	 11th International Symposium on Mining with 
Backfill, and 

•	 Seventh International Conference on Deep and 
High Stress Mining

were well attended and of very high technical content and 
standard.

2014 was also marked by the end of a significant ACG 
research initiative; with the completion of Phase V of the 
Mine Seismicity and Rockburst Risk Management Project 
(MSRRP). MSRRP Phase I started in 1999 under the 
leadership of Dr Marty Hudyma, who has since become 
an Associate Professor at Laurentian University. This 
landmark project has produced five PhDs and one Masters 

degree, with another Masters and two PhD students 
expected to complete their studies in 2015/2016. MSRRP 
will be replaced in 2015 by the mXrap Consortium, which 
will become the new vehicle to continue development work 
in the field of mine seismicity. The Consortium has already 
generated considerable interest and sufficient funding to 
commence in early 2015.

In November 2013, a new ACG international collaborative 
research project entitled ‘Ground Support Systems 
Optimisation’ (GSSO) commenced. It is significant and 
encouraging that the Centre has been successful in raising 
research funds during this transition period in the mining 
industry. 

With the reduced demand for professional development 
courses and lower attendance at conferences, the ACG is 
required to re-assess its strategy. It is important for the 
future that the ACG manages its costs and reduces its 
reliance on professional development activities for income, 
whilst strengthening its research programme.

Professor  
Yves Potvin 
director

Professor Yves Potvin – director
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Introduction
February 2015 marks the successful completion of 
Phase V of the ACG’s Mine Seismicity and Rockburst 
Risk Management Project, entitled ‘Advancing Rockburst 
Mitigation Techniques in Mines’. This project aimed to 
improve our understanding of seismicity in mines and 
develop improved methods to assess and manage the 
risks associated with mining-induced seismicity.

Phase 5 of the project ran from February 2012 to 
January 2015, with several sub-projects advancing our 
understanding and assessment methods in several areas. 
The first sub-project focussed on the improvement of 
the seismic hazard assessment methods available to the 
sponsoring mines. The second project focussed on the 
improvement of our understanding of the spatio-temporal 
seismic response to blasting. The third component focused 
on the assessment and interpretation of caving seismicity, 
and the fourth on improving our understanding of the 
dynamic loading and support capacity under dynamic 
loading.

In addition to these four research areas, the further development 
of the mXrap software also formed part of this project.

Seismic hazard assessment
The importance of effectively managing the seismic 
hazard, and the need to continually improve our ability to 
assess the hazard in space and time, is well recognised. 
This sub-project focussed on improving the assessment 
of the current seismic hazard in mines, through the 
implementation of a comprehensive probabilistic seismic 
hazard assessment methodology. This work presents 
a major improvement on previous methods of seismic 
hazard assessments in mines. The method is more robust, 
less user-sensitive and can be performed with minimal 
user input. As a result, the hazard assessment can be 
updated in real-time.

Figure 1 shows the results of the seismic hazard  
assessment, with volumes of equal hazard potential shown 
as iso-surfaces and a probabilistic strong ground motion 
hazard map displayed on the mine survey model. Figure 2 
shows the same strong ground motion map, with each 
colour in the map being associated with a probabilistic 
strong ground motion curve of the same colour in the 
accompanying chart.

Mine Seismicity and Rockburst Risk 
Management — Advancing Rockburst 
Mitigation Techniques in Mines

Figure 1 	 Seismic hazard assessment results showing the equal hazard iso-surfaces in space and the probabilistic strong ground motion 
hazard map
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Figure 2 	 Seismic hazard assessment results showing the equi-probability zones on the hazard map and the associated probabilistic strong 
ground motion curves in the chart

The overall seismic hazard assessment method developed 
under this project relies on several components. The 
first being the spatial evaluation of the b-value described 
in Wesseloo (2014). The second being the grid based 
interpretation of seismic data described in Wesseloo et al. 
(2014), and the evaluation of a probabilistic strong ground 
motion map on mine excavations.

A separate, but related, outcome of the grid based 
interpretation of seismic hazard is the spatial evaluation 
of seismic source parameters (Wesseloo et al. 2014), 
which facilitates the assessment of the characteristics 
of different seismic sources. This leads to a better 
understanding of the seismic regime and, therefore, 
better informed decision making.

Figure 3 	 Grid-based evaluation of seismic data showing distinct zones of higher and lower energy index
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The methods developed in this sub-project are 
computationally intensive. Valuable computational 
optimisation development was done to enable the 
calculations to be performed within practical time frames, 
even for very large databases.

Managing seismic hazard following 
blasts
The identification and delineation, and subsequent 
quantification of seismicity following blasting is troubled 
with many difficulties adversely affecting the reliability 
and consistency of results. This impacts negatively on the 
management of short-term elevated hazards after blasts, 
for example, when developing re-entry protocols.

This aspect is addressed in the PhD thesis of Kyle 
Woodward under the supervision of Dr Johan Wesseloo 
and Professor Yves Potvin, due for submission in 
March 2015. This thesis develops a robust method for 
assessing mining-induced seismic responses (e.g. flurries 
of clustered events following blasts) by considering the 
following fundamental aspects:

•	 Identification: where and when responses occur.

•	 Delineation: the spatial and temporal extent of 
responses.

Furthermore, the method addresses the shortcomings 
of existing methods by considering the following 
requirements:

•	 To only use the spatial and temporal 
characteristics of seismicity.

•	 To identify responses superimposed of responses 
in space or time.

•	 The ability to perform for a range of event 
densities.

•	 The practical application to a large dataset with 
minimising subjective decisions.

This method performs well for various applications, and 
outcomes are used for meaningful subsequent analyses 
that would not have been possible with existing methods. 
This subsequent work has direct implications for re-entry 
analysis and the development of re-entry protocols along 
with providing information on the rock mass failure 

process. Further analysis presented within the thesis that 
utilises the outcomes of the method, includes: 

•	 Comprehensive retrospective assessment of 
the relationship between responses and blasts 
(summarised in Woodward & Wesseloo 2014).

•	 Evaluating how the relationship between 
seismicity and blasting evolves over time.

•	 Assessment of the partial and complete seismic 
hazard for individual responses. 

•	 Temporally quantifying:

○○ seismic responses with respect to their 
relationship to blasting;

○○ the evolution of seismic responses as mining 
progresses; and

○○ characterising seismic responses for 
geotechnical domains.
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Figure 4 	 (a) Seismic hazard plot for a highly productive, slowly decaying response; (b) spatial view of events; and (c) frequency magnitude 
plot for all response events
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Assessment and interpretation of 
caving seismicity
Microseismic monitoring in caving mines provides a 
valuable source of information on the development of 
the cave column. Over the years, several methods have 
been proposed for assessing the development of the cave 
column from the seismic data. None of these methods 
have however been verified, and uncertainty exists in the 
interpretation of the results.

The PhD study by Dan Cumming-Potvin aims to verify 
these methods and quantify its reliability. This work is 
undertaken under the supervision of Dr Johan Wesseloo 
and Professor Richard Durham of The University of 
Western Australia, and Professor Dick Stacey from 
the University of the Witwatersrand, and is due for 
completion in April 2016.

Figure 5 	 A cumulative event count over time, following two blasts (a) and a spatial plot of mining excavations and seismicity during this 
period (b). The events for each response are coloured and shaped corresponding to their chronological ID

Figure 6 	 A typical example of how a test sample caves during a 
centrifuge test
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A summary of the literature review was published at the 
Third International Symposium on Block and Sublevel 
Caving in 2014. The literature review concluded that 
it is necessary to independently verify the analysis 
methods which are currently applied to define the 
cave geometry and rock mass damage within the cave 
column (Cumming-Potvin & Wesseloo 2014). This led 
to the development and execution of an exploratory 
laboratory testing programme, which was performed in 
2014 in collaboration with the University of Pretoria’s 
Civil Engineering Department’s Geotechnical Centrifuge 
Laboratory. Several centrifuge tests simulating the 
block caving process were completed and realistic 
cave geometries and mechanisms were achieved. The 
instrumentation programme also proved to be successful.

A photograph of a sample during a test is shown in Figure 6. 
An intensive programme for processing and interpretation 
of the test instrumentation data is underway. This will 
include active and passive tomography and displacement/
strain analysis using particle image velocimetry (PIV).

Although this sub-project is not yet completed, the project 
sponsors will receive the full benefit of the project with 
the completion of Dan Cumming-Potvin’s PhD thesis.

Support capacity
Rockburst damage and the evaluation of the support 
performance under dynamic loading are very complex, 
and currently not well understood. As part of his 
contribution to this topic, Heal (2010) compiled a database 
of rockbursts. This project, which forms part of Wei 
Duan’s Masters’ thesis under the supervision of Dr Johan 
Wesseloo and Professor Yves Potvin, aims at extracting 
further information from this database by an in-depth 
analysis of the database, utilising multi-variate statistics.

This work resulted in an improved understanding of the 
relative significance that each of the basic factors (stress 
factor, support capacity, excavation span, geology factor 
and dynamic loading factor) has on the vulnerability of an 
excavation to experience rockburst damage. This project 
also led to an updated formulation for the assessment of 
the rockburst damage potential.

Figure 5 illustrates the results obtained from this work. 
The figure shows the dependence of the rockburst 
damage potential on the excavation span for given values 
of stress factor, support factor, geology factor and ppv 
factor.

mXrap
The software mXrap (and its predecessor MS-RAP) have 
been an invaluable tool for transferring the technology 
developed during the course of the project to the 
sponsors. Under this phase of the project, mXrap was 
further developed and has matured to the point that 
the project team and sponsors decided to separate the 
further development of the software from future research 
projects.

From February 2015, the further development of mXrap 
will be performed under the umbrella of the mXrap 
Consortium, separate from any mine seismicity research 
projects undertaken at the ACG.

Figure 7 	 Illustration of the result from the statistical analysis of 
the database; showing influence of excavation span on 
the rockburst potential under specific conditions
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Overview of the project
MMG Limited’s (MMG) Century mine is located near Lawn 
Hill in North Queensland, approximately 250 km northwest of 
Mount Isa, close to the Northern Territory border. As mining in 
the southwest corner commenced, the pit wall was affected by 
several multi-batter failures considered to be associated with 
continuous bedding planes. Slope performance and instability 
development during mining operations has been primarily 
managed by surface deformation monitoring (ground-based 
real aperture radar and prisms). Geotechnical investigations and 
numerical modelling have interpreted the displacements as a 
result of a deep seated failure mechanism (Kurukuk & Sweeney 
2012; Sainsbury et al. 2013). However, as the installation of 
subsurface monitoring (inclinometers, extensometers) was not 
possible, no direct information of deformation at depth was 
available.

For this reason, at the end of 2013, an IMS microseismic system 
was deployed behind the pit wall. Even if this technique is 
still experimental, it can provide useful information about the 
shearing/fracturing and stress changes that occur at depth. 
The Century case study therefore offered a great opportunity 
to investigate and evaluate the current state-of-art of different 
monitoring systems in open pit mines. During the first year of 
this project, the focus was on the analysis of the microseismic 
data in order to find evidence that the interpreted deep failure 
was actually taking place. In addition, a trial test using two 
ground-based real aperture radars was carried out to provide a 
higher resolution map of the surface deformation.

Slope Instability Monitoring at MMG 
Century Mine, Queensland

The southwest wall has been developed within the footwall 
sequence and is characterised by three main geotechnical 
domains: lower footwall (LFW), upper footwall (UFW) 
and carbonate breccia domain (CBX) (Figure 1). The LFW 
is dominated by black carbonaceous shales; a tight and 
fair rock mass with distinctive bedding but indistinct 
other structures. In comparison, the UFW comprises 
black laminated shales; a more competent rock mass with 
distinctive laminated bedding (Hendersonhall et al. 2010). 
Both shales exhibit a highly anisotropic behaviour and low 
strength rocks (~30 MPa), and are affected by continuous 
fracturing and occasional bedding shears (Kurukuk & 
Sweeney 2012). The surface layers in the southwest 
corner have been affected by intense fracturing related 
to weathering processes involving the shales. Different 
authors (Taylor & Smith 1986; Walkinshaw & Santi 1996; 
Alonso & Pineda 2006) have outlined how shales are 
subjected to disintegration and strength reduction, caused 
by unloading and the wetting/drying cycle. It was found 
that swelling of clay minerals can rapidly deteriorate rock 
properties, generating severe damage of the rock mass 
near the surface. 

Pandora’s Fault, a deposit-scale major structure, represents 
the boundary between these two domains. Moreover, 
along this fault a massive block of intrusive CBX outcrops. 
The presence of discordant veins of breccia along 
pre-existing fractures/faults is not unusual at Century, 
with widths varying from 0.1 to 34 m (Waltho & Andrews 
1993). Pandora’s Fault is a gently to moderately north 

Figure 1 	 (a) Overview of main geotechnical units and geological structures; (b) plane view of the southwest wall showing the bedding 
orientations and the vectors of movement from the prism monitoring (modified from Kurukuk & Sweeney 2012)
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dipping, east–west striking, normal fault, which displaces 
the orebody into two major blocks. It has been interpreted 
as a scissor fault, with displacement varying along the 
strike from zero at the eastern margin of the deposit 
to over 300 m at the western margin (Broadbent et al. 
2002). However, in the southwest corner, Pandora’s Fault 
suddenly changes orientation, turning from eastwest to 
northwest.  

The area is also characterised by the presence of a set of 
east–west north-dipping sub-vertical structures. Kurukuk 
and Sweeney (2012) demonstrated how one of those 
structures, known as Page Creek Fault, has played a key 
role in the instability of the southwest wall. In fact, it has 
resulted in the formation of a highly sheared and fractured 
block (‘block 1’ in Figure 1), characterised by a rotation 
of discontinuity sets and local daylighting of the bedding 
planes in the pit face. In particular, the wall nearer the pit 
crest has been involved in a wedge/sliding mechanism 
along bedding planes, associated with stress release 
along Page Creek Fault and joint sets. The instability has 
extended to the rest of the wall (‘block 2’ in Figure 1), 
generating further shearing and progressive deformation 
at depth. Parts of these movements have been reduced by 
the presence of the CBX block, acting as a natural buttress 
which is slowly being pushed out in a toppling manner. As 
a precaution, a buttress has been left at the base of the 
slope in order to prevent additional development of the 
instability while mining.

Microseismic data analysis
Several studies have been carried out over the last 
decade to get a better understanding of slope behaviour 
by implementing routine microseismic monitoring in open 
pits (Hudyma et al. 2003; Stacey et al. 2004; Lynch et 
al. 2005; Lynch & Malovichko 2006; Wesseloo & Sweby 
2008; Kagan et al. 2013). This technique has been most 
commonly used in underground mining operations with 
the aim of understanding and managing the rockburst 
hazard (Gibowicz & Keiko 1994; Mendecki 1997). 
However, its application in an open pit environment in 
determining fracturing processes and extents behind 
unstable slopes is still experimental. 

The microseismic array deployed at Century includes 
16 sensors located in the volume of rock behind the 
southwest wall. A combination of five 28 Hz triaxial, 
six 14 Hz uniaxial and three 14 Hz triaxial geophones 
were placed into four long-inclined (~400 m) boreholes. 
Sensors were installed approximately every 100 m in each 
hole, with two sensors at each depth, for the purpose of 
redundancy. In addition, two 4.5 Hz uniaxial geophones 

were deployed, however, as these could not be installed in 
a hole with an orientation more than 2° from the vertical, 
two short-vertical boreholes (~10 m) were drilled near the 
surface.

From November 2013 to January 2015, more than 1,800 
seismic events were recorded; both behind the pit wall 
and below current mining level, ranging in local magnitude 
from -4.5 to -1.0. More than 80% of the total amount of 
seismic activity was recorded between February and 
April 2014, coinciding with an acceleration of the surface 
displacements and cracking along the crest of the pit wall 
(Figure 2(a), (b), (c)). The analysis of the data has involved 
an assessment of the sensitivity of the system and the 
quality of the data recorded. Moreover, a comparison 
between the seismic activity and main geological 
structures and unit contact has been carried out.  Finally, 
source mechanisms have been investigated, through the 
analysis of the distribution of the ratio of S and P waves 
for each event. 

The results of this research have shown it to be most likely 
that the surface displacements are limited to the first 10–
15 metres, involving a rock mass broken up by weathering 
processes affecting the shales (Figure 2(d)). Location of the 
surface of this deformation related to this shallow failure 
could not be recorded, as such a severely damaged rock 
mass could not easily allow the transmission of seismic 
waves to the sensors. Moreover, even if any signal would 
reach the geophones, the high level of noise/signal would 
have made the accurate picking of P and S waves difficult.

The majority of the seismic activity is located at the 
back of the CBX block. Here, in response to the shallow 
failure, an active passive wedge mechanism has been 
developed, causing shearing and toppling/rotation of the 
block. The rest of the seismic events recorded are mainly 
concentrated along Page Creek Fault. Those are not 
directly related to the instability of the slope, but instead 
are probably due to extensional fracturing caused by the 
redistribution of mining induced stress.
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Full pseudo 3D displacement map
Traditionally, surface movements have been monitored 
using prism data. This offers the advantage to have a 
wide coverage of the pit slope and provides information 
about the magnitude and direction of the movements. 
However, the technique is limited by the fact that prism 
data are point measurements and they may be widely 
spaced (more than 20 m). Additionally, targets can be 
damaged or lost and it may be difficult to have access 
to the surface and replace them. For these reasons, 
radar monitoring is becoming increasingly popular in the 
industry. Radar allows the obtaining of a full coverage of 
the particular critical areas, nearly real-time acquisition 
and high precision. However, a limitation is that radar 
can only measure the variation of the distance towards 
it (line-of-sight). This implies that no information can be 

obtained regarding the vector of the movements and, in 
the case of complex multi-direction instabilities, may lead 
to an underestimation of the displacements. 

For this reason, an innovative experiment has been carried 
out to develop a pseudo 3D displacement map using two 
ground-based radars recording simultaneously (Severin 
et al. 2014). In October 2014, a similar research project 
was conducted at MMG’s Century mine, Queensland. The 
southwest corner is currently monitored by a network of 
80 geodetic prisms and one ground-based real aperture 
radar. However, on the top part of the wall, most of the 
prisms have been lost and the direction of the movement 
can only be determined by the instruments placed at the 
crest of the pit. 

The proposed method involved the matching of the grids 
from the two radar units and an integration of the results 

Figure 2	 Seismic events recorded along Page Creek Fault (a, b) and behind the CBX block (c); geotechnical interpretation of the results (d)
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with the prism network data. The results have outlined 
how better results can be achieved compared with the 
previous work, even if there are still inaccuracies in areas 
with poor reflectivity of the signal. The displacement map 
has helped to obtain a much clearer image of the slope, 
and to better understand the complex kinematics of the 
southwest wall instability (Figure 3).
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| the ACG’s Geomechanics  
training and education 

platform
provides a solid base for the  

transfer of technological 
developments and 

Practices based on knowledge gathered 

from local and international sources

During 2013 and 2014, the ACG’s further education and 
training programme attracted a substantial number of 
mining professionals. As a leading provider of specialist and 
advanced training and education for mining personnel and 
geotechnical practitioners in mining and environmental 
geomechanics, the ACG successfully supported industry 
to reach their business and training objectives.

2013 EVENTS
EIGG Environmental Geochemistry of Mine Site 
Pollution – an Introduction, Seminar
Perth, Western Australia, 18–19 March 2013

Total Tailings Management Seminar
Perth, Western Australia, 20–21 March 2013

Advanced Tailings Management Seminar
Perth, Western Australia, 22 March 2013

Mine Rehabilitation and Closure Seminar 
Perth, Western Australia, 1–2 May 2013

Building Partnerships for Effective Mine Closure 
Half Day Workshop
Perth, Western Australia, 3 May 2013

Setting Objectives and Completion Criteria  
Half Day Workshop
Perth, Western Australia, 3 May 2013

Advanced Application of Seismology in Mines 
Short Course
Perth, Western Australia, 7–10 May 2013

Shotcrete Design and Performance Workshop 
Perth, Western Australia, 12 May 2013

Seventh International Symposium on Ground 
Support in Mining and Underground Construction
Perth, Western Australia, 13–15 May 2013

Ground Support Technology – a WASM/CRC 
Mining Workshop 
Perth, Western Australia, 16–17 May 2013

Geomechanics Education
and Training Courses

MS-RAP User Training Course
Perth, Western Australia, 22–24 July 2013

Mine Backfill Seminar
Perth, Western Australia, 31 July–1 August 2013

Instrumentation and Slope Monitoring Workshop 
Brisbane, Queensland, 23 September 2013

Slope Analysis and Design in Anisotropic Materials 
Workshop 
Brisbane, Queensland, 24 September 2013

International Symposium on Slope Stability in  
Open Pit Mining and Civil Engineering
Brisbane, Queensland, 25–27 September 2013

The Business Case for Risk-based Slope Stability 
Design Workshop
Brisbane, Queensland, 28 September 2013

Blasting for Stable Slopes Short Course
Perth, Western Australia, 4–6 November 2013

2014 EVENTS
Are your Ground Support Costs too High 
Workshop? 
Adelaide, South Australia, 23 March 2014

Introduction to Environmental Geochemistry of 
Mine Site Pollution Short Course 
Perth, Western Australia, 26–27 March 2014

Best Practices in Mine Backfill Technologies 
Workshop 
Perth, Western Australia, 19 May 2014

11th International Symposium on Mining with 
Backfill 
Perth, Western Australia, 20–22 May 2014

Stress Measurement and Stress Modelling – 
Implications for Extraction Workshop 
Santiago, Chile, 4 June 2014

mXrap User Training Course
Perth, Western Australia, 1–3 July 2014

Practical Rock Mechanics in Mining (Introduction) 
Short Course 
Perth, Western Australia, 28–29 July 2014

Ground Support in Open Pit and Underground 
Mines (Introduction) Short Course
Perth, Western Australia, 30 July 2014–1 August 2014
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The ACG has more than 14 years of experience in hosting 
international mining events throughout Australia that 
have regularly attracted between 100 and 350 local and  
international mining professionals. Our dedicated team 
of event organisers is skilled and trained to manage and 
coordinate all aspects of international events including: 

Associated International 
Events

Open Pit Geotechnical Analysis and Design  
Short Course 
Perth, Western Australia, 26–28 August 2014

Mine Dewatering and Mine Waste Management 
Short Course
Perth, Western Australia, 29 August 2014

Practical Rock Mechanics in Underground Mines 
Short Course
Sudbury, Canada, 13–14 September 2014

Applications of Seismic Monitoring in Mines  
Short Course 
Sudbury, Canada, 13 September 2014

Getting the Most from a Seismic System Workshop 
Sudbury, Canada, 14 September 2014

Ground Support Subjected to Dynamic Loading 
Workshop 
Sudbury, Canada, 15 September 2014

Seventh International Conference on Deep and  
High Stress Mining 
Sudbury, Canada, 16–18 September 2014

Practical Calibration of Numerical Models for 
Meaningful Predictions of Ground Behaviour  
Short Course 
Sudbury, Canada, 19 September 2014

Design of Cover Systems for Rehabilitation and 
Closure Workshop 
South Africa, 29 September 2014

Blasting for Stable Slopes Short Course
Perth, Western Australia, 3–5 November 2014

Unsaturated Soil Mechanics for Mining Seminar 
Perth, Western Australia, 1–2 December 2014

Unsaturated Soil Laboratory Testing Workshop 
Perth, Western Australia, 3 December 2014

18th International Seminar on Paste and 
Thickened Tailings
Cairns, Queensland, 5–7 May 2015

Following on from previous seminars held in Chile, Ireland, 
Botswana, Canada, South Africa and Brazil, the ACG is 
delighted to host Paste 2015 in Cairns.

www.paste2015.com

Ninth International Symposium in Field 
Measurements in Geomechanics
Sydney, New South Wales, 9–11 September 2015

FMGM 2015 will explore the various topics related to 
field instrumentation, monitoring and associated project 
management.

www.fmgm2015.com

1st International Seminar on Design Methods  
in Underground Mining
Perth, Western Australia, 17–19 November 2015

This seminar will focus on both the numerical and empirical 
methods used for the design of underground metalliferous 
mines.

www.dmug2015.com

ON THE HORIZON

2014 EVENTS continued delegate registration, marketing and promotion, abstract 
and paper generation, venue coordination, sponsorship, 
committee, programme development etc.

The ACG also has a dedicated publications team that 
produces peer-reviewed proceedings for our symposia and 
conferences. This work is undertaken in-house where we can 
ensure that the high standard of the publication is maintained. 
Our team works in close collaboration with the proceedings 
editors, organising committees, paper authors and reviewers, 
and printers. 

Our team has been instrumental in initiating many highly 
acclaimed series of international mining conferences, symposia 
and seminars that are held either annually or regularly 
throughout the world. In close collaboration with leading 
mining universities such as The University of Witwatersrand, 
South Africa; Cranfield University, UK; Universidade Federal 
de Minas Gerais, Brazil; and The University of British Columbia, 
Canada, the ACG is pleased to have been the founding body 
and/or key collaborator for the following event series:

•	 Ninth International Conference on Mine Closure, 2014

•	 Eighth International Conference on Mine Closure, 2013

•	 16th International Seminar on Paste and Thickened 
Tailings, 2013

•	 17th International Seminar on Paste and Thickened 
Tailings, 2014
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statement of financial position as at 31 December 2014

2014 

A$

2013 

A$

2012 

A$

Cash 1,623,102 1,677,320 1,714,059

Receivables 0 0 0

Total current assets 1,623,102 1,677,320 1,714,059

Plant and equipment 25,262 38,839 52,417

Total non-current assets 25,262 38,839 52,417

Total assets 1,648,364 1,716,159 1,766,476

Creditors and borrowings 0 0 0

Provisions (leave liabilities) 270,895 241,563 238,742

Total current liabilities 270,895 241,563 238,742

Net assets 1,377,469 1,474,596 1,527,734

Shareholder’s equity

Partner contributions 243,980 243,980 243,980

Retained profits/acc (losses) 1,133,489 1,230,616 1,283,754

Total shareholder’s equity 1,377,469 1,474,596 1,527,734

The balance sheet should be read in conjunction with the accompanying notes.

Financial Statement
2013–2014
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income statement for the Year Ended 31 December 2014 

2014 

A$

2013 

A$

2012 

A$

Income

Affiliate membership fees 75,000 90,000 110,000
Project administration 81,556 71,239 52,753
Project income – staff time 235,800 210,176 117,933
Project income – reimbursements 60,452 6,574 15,588
Event fees and sponsorships 1,095,218 1,500,456 1,510,536
Publications and training materials 74,539 97,712 141,740
Publications sponsorships 99,444 65,044 50,884
Interest 15,451 16,192 22,523
UWA student and research allocation 43,000 47,880 47,880
Industry funded special projects 143,032 57,013 38,040
Total income 1,923,492 2,162,286 2,107,877

Expenses

Personnel 1,246,808 1,283,975 1,160,433
Personnel – relocation expenses 4,500 0 0
Provisions – personnel 29,332 2,821 2,982
Office space incl. furniture and computers 8,782 21,369 10,021
Project and contract related expenses 144,601 97,857 116,882
Events, training and royalties 462,959 630,278 570,295
Travel, conferences and MV allowances 11,631 26,891 25,197
Operating overheads incl. printing 59,883 61,621 60,293
Professional services 20,000 20,000 20,000
Depreciation 15,207 13,578 13,773
Loss on trade-in of vehicle 0 0 13,266
Student related expenses incl. special projects 18,546 57,034 23,987

Total expenses 2,022,249 2,215,424 2,017,129

Net profit (loss) -98,757 -53,138 90,748

Opening retained earnings -97,949 -44,811 -135,559
Closing retained earnings -196,706 -97,949 -44,811

The income statement account should be read in conjunction with the accompanying notes.
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Statement of Cashflows for the Year Ended 31 December 2014 

2014 

A$

2013 

A$

2012 

A$

Cash flow from operating activities

Receipts from customers 1,908,041 2,146,096 2,085,354

Payments to suppliers and employees -1,977,710 -2,199,027 -1,987,109

Interest received 15,451 16,192 22,523

Net cash flows from/(used in) operating activities -54,218 -36,739 120,768

Acquisitions of plant and equipment 0 0 -13,266

Net cash flows from/(used in) investing activities 0 0 -13,266

Cash flows from financing activities 

Net increase/(decrease) in cash held -54,218 -36,739 107,502

Add: Opening cash brought forward 1,677,320 1,714,059 1,606,557

Closing cash carried forward 1,623,102 1,677,320 1,714,059

 
The statement of cash flows should be read in conjunction with the accompanying notes.

Financial Statement
2013–2014
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Notes to and forming part of the financial statements at 31 December 2014

1	 Summary of Significant Accounting Policies
The financial statements have been prepared in accordance with the historical cost convention. Cost in relation to 
assets represents the cash amount paid or the fair value of the asset given in exchange.

The financial statements have been made out in accordance with applicable accounting standards.

The accounting policies adopted are consistent with those of the previous year unless otherwise specified.

(a)	 Depreciation

Depreciation is provided on a straight line basis on all tangible fixed assets, other than freehold land, at rates 
calculated to allocate their cost or valuation less estimated residual value, against the revenue derived over their 
estimated useful lives.

As of 2007, in line with The University of Western Australia’s policies, equipment purchases of less than $5,000 in 
value are no longer recorded as an asset. The at cost plant and equipment value was amended accordingly in 2008.

(b)	 Income Tax

Tax effect accounting procedures are not applied as the Australian Centre for Geomechanics is a tax free research 
and education centre run on a not for profit basis.

(c)	 Income Recognition

Government grants are recorded as income when received.

Membership fees are recognised as income in line with the membership period covered in the subscription.

(d)	 Employee Entitlements

Provision is made for long service leave and annual leave estimated to be payable to employees on the basis of 
statutory and contractual requirements. Vested entitlements are classified as current and non-current liabilities. 

The contributions made to superannuation funds by the entity are charged against profit. 
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Notes to and forming part of the financial statements 
at 31 December 2014 (continued)

2014 

A$

2013 

A$

2012 

A$

2	O perating Profit/(Loss)

a.	 The operating profit/(loss) before income tax is 
arrived at after charging/(crediting) the following 
items

Depreciation – plant and equipment 15,207 13,578 13,773

Provision for employee entitlements 270,895 241,563 238,742

b.	 Included in the operating profit/(loss) are the 
following items of operating revenue

Affiliate membership fees 75,000 90,000 110,000

Industry funding special projects and 
reimbursements

203,484 63,587 53,628

Project administration and staff time 317,356 281,415 170,686

Course fees and sponsorships 1,095,218 1,500,456 1,510,536

Publications and training materials 74,539 97,712 141,740

Interest – other persons/corporations 15,451 16,192 22,523

Publications contracts and sponsorships 99,444 65,044 50,884

UWA student and research allocation 43,000 47,880 47,880

Total revenue 1,923,492 2,162,286 2,107,877

3	 Receivables

Other debtors 0 0 0

Total receivables 0 0 0

4	P lant and Equipment

At cost 136,223 136,223 136,223

Provision for depreciation -110,961 -97,384 -83,806

Total plant and equipment 25,262 38,839 52,417

Financial Statement
2013–2014
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Notes to and forming part of the financial statements 
at 31 December 2014 (continued)

2014 

A$

2013 

A$

2012 

A$

5	 Creditors and Borrowings (current)

Trade creditors and accruals 0 0 0

6	P rovisions (current)

Employee entitlements 270,895 241,563 238,742

7	P artner Contributions

CSIRO opening/closing balance 60,320 60,320 60,320

WA School of Mines opening/closing balance 60,320 60,320 60,320

UWA Geomechanics opening/closing balance 60,520 60,520 60,520

UWA Geology 60,320 60,320 60,320

DMP* (previously DoIR) opening/closing balance 2,500 2,500 2,500
* contribution mainly provided in-kind

Total partner contributions 243,980 243,980 243,980

8	 Statement of Cash Flows

Reconciliation of net profit/(loss) to the net cash 
flow from operations

Net profit/(loss) -98,757 -53,138 90,748

Changes in assets and liabilities

– Other debtors 0 0 0

– Trade creditors and accruals 0 0 0

– Employee entitlements provision 29,332 2,821 2,982

Depreciation 15,207 13,578 13,773

Loss on trade-in of vehicles 0 0 13,266

Net cash flow from operating activities -54,218 -36,739 120,769

We gratefully acknowledge the support of Ms Blanche De Atta – Faculty of Engineering, Computing and Mathematics, 
The University of Western Australia, who provided support in the preparation of the asset register.
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The Australian Centre for Geomechanics provides industry 
with an excellent source of geomechanical knowledge 
through event proceedings, research reports and relevant 
industry publications. In response to industry need for high 
quality, comprehensive and state-of-the-art information, 
the ACG produces peer and technically reviewed event 
proceedings.

Richard Jewell
Books (Editor)

1.	 Jewell, R., Fourie, A., Caldwell, J., Pimenta, J., 
Proceedings of the 16th International Seminar on 
Paste and Thickened Tailings, 17–20 June 2013, Belo 
Horizonte, Brazil, ISBN 978-0-9870937-6-9, 662 p.

2.	 Jewell, R., Fourie, A., Wells, P.S., Zyl, D.V., Proceedings 
of the 17th International Seminar on Paste and 
Thickened Tailings, 8–12 June 2014, Vancouver, 
Canada, ISBN 978-0-9917905-3-1, 680 p.

Yves Potvin
Books (Editor):

1.	 Potvin, Y., Brady, B., Proceedings of the Seventh 
International Symposium on Ground Support in 
Mining and Underground Construction, 13–15 
May 2013, Perth, Western Australia, ISBN 978-0-
9806154-7-0, 682 p.

2.	 Potvin, Y., Grice, T., Proceedings of the 11th 
International Symposium on Mining with Backfill, 
20–22 May 2014, Perth, Western Australia, ISBN 
978-0-9870937-8-3, 518 p.

3.	 Hudyma, M., Potvin, Y., Proceedings of the Seventh 
International Conference on Deep and High Stress 
Mining, 16–18 September 2014, Sudbury, Ontario, 
Canada, ISBN 978-0-9870937-9-0, 827 p.

Book Chapters:

1.	 Brake, R., Cunningham, J., Kerr, P., McCarthy, P., 
McDiarmid, J., Moreby, R., Potvin, Y. and Rose, D., 
Developments in Underground Mining, Australasian 
Mining and Metallurgical Operating Practices, Third 
Edition, Monograph 28, Chapter 3 Developments in 
Mining Processing, February 2013, pp. 81–97.

Journal papers:

1.	 Tarasov, B., Potvin, Y., Universal criteria for rock 
brittleness estimation under triaxial compression, 
International Journal of Rock Mechanics and Mining 
Sciences, Vol. 59, 2013, http://dx.doi.org/10.1016/j.
ijrmms.2012.12.011, pp. 57–69.

2.	 Potvin, Y., Wesseloo, J., Towards an understanding of 
dynamic demand on ground support, Journal of the 
Southern African Institute of Mining and Metallurgy, 
SAIMM, vol. 113, no. 12, December 2013, pp. 913–922.

In Proceedings of conferences, symposia and seminars 
(peer reviewed):

1.	 Potvin, Y., Wesseloo, J., Towards an understanding of 
dynamic demand on ground support, in Proceedings 
of the Seventh International Symposium on Ground 
Support in Mining and Underground Construction, 
13–15 May 2013, Perth, Western Australia, pp. 287–304.

2.	 Potvin, Y., Wesseloo, J., Improving seismic risk 
management in hardrock mines, in Proceedings of 
the Eighth International Symposium on Rockbursts 
and Seismicity in Mines, 1–7 September 2013, Saint 
Petersburg, Russia, pp. 371–386.

3.	 Cumming-Potvin, D., Wesseloo, J., Potvin, Y., Green, 
M., Investigating the potential for locating trapped 
miners using a pre-existing microseismic monitoring 
system, in Proceedings of the Eighth International 
Symposium on Rockbursts and Seismicity in Mines, 
1–7 September 2013, Saint Petersburg, Russia,  
pp. 145–156.

4.	 Sweby, G.P., Dight, P., Potvin, Y., The use of numerical 
models for ground support systems optimisation: 
applications, methods and challenges, in Proceedings 
of the International Discrete Fracture Network 
Engineering Conferences, 19–23 October 2014, 
Vancouver, Canada, paper 234.

In Proceedings of conferences, symposia and seminars 
(not peer reviewed):

1.	 Potvin, Y., The modified stability graph method; more 
than 30 years later, in Proceedings of 1st International 
Conference on Applied Empirical Design Methods in 
Geomechanics, 9–11 June 2014, Lima, Peru.

Publications
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Phil Dight
Books (Editor):

1.	 Dight, P., Proceedings of the International Symposium 
on Slope Stability in Open Pit Mining and Civil 
Engineering, 25–27 September 2013, Brisbane, 
Queensland, ISBN 978-0-9870937-5-2, 1376 p.

Book chapters:

1.	 Dight, P.M., Douglas, B., Henley, K., Lumley, G., 
McAree, P. R., Miller, D., Saydan, S., Topal, E., 
Wesseloo, J., Williams, D.J., Developments in Open 
Cut Mining, Australasian Mining and Metallurgical 
Operating Practices, Third Edition, Monograph 28, 
Chapter 3: Developments in Mining Processing, 
February 2013, pp. 47–80.

Journal papers:

1.	 Hsieh, A., Dight, P.M., Dyskin, A., The influence 
of sample bending on deformation rate analysis 
stress reconstruction, International Journal of Rock 
Mechanics and Mining Science, vol. 64, no. 27, 
December 2013.

2.	 Hsieh, A., Dight, P., Dyskin, A., The increase in Young’s 
modulus of rocks under uniaxial compression, 
International Journal of Rock Mechanics & Mining 
Sciences, vol. 70, 2014, pp. 425–434.

3.	 Hsieh, A., Dight, P., Dyskin, A., Ghost Kaiser effect at 
low stress: the role of the sample ends, International 
Journal of Rock Mechanics and Mining Science, 
vol. 68, 2014, pp. 15–21.

In Proceedings of conferences, symposia and 
seminars 

1.	 Hsieh, A., Dyskin, A., Dight, P., The The tangent 
modulus in rock under uniaxial compression test, 
in Proceedings of the 47th US Rock Mechanics/
Geomechanics Symposium, 23–26 June 2013, San 
Francisco, USA, pp. 2213-2217.

2.	 Dight, P.M., Tarasov, B., Hsieh, A., Dyskin, A., 
Determining stress memory under confinement, in 
Proceedings of the Sixth International Symposium 
on In-Situ Rock Stress, 20–22 August 2013, Sendai, 
Japan, pp. 735–743.

3.	 Hsieh, A., Dight, P.M., Dyskin, A., The Kaiser effect at 
high stress, in Proceedings of the Sixth International 
Symposium on In-Situ Rock Stress, 20–22 August 
2013, Sendai, Japan, pp. 753–763.

4.	 Dight, P.M., Tarasov, B.G., O’Hare, A.W., Determining 
the proneness of Rock to Strainbursts, in Proceedings 
of the Eighth International Symposium on Rockbursts 
and Seismicity in Mines, 1–7 September 2013, Saint 
Petersburg, Russia, pp. 75–82.

5.	 Bennett, A., Arndt, S., Dight, P.M., The Economic 
Advantages of Detailed Geotechnical Assessments 
for Extraction Sequencing, in Proceedings of the 
12th AUSIMM Underground Operators’ Conference, 
24–26 March 2014, Adelaide, South Australia, 
pp. 243–250.

6.	 Dight, P.M., Tarasov, B.G., Hsieh, A., Dyskin, A.V., 
Estimation of in situ stress using the memory 
technique for deep mining, in Proceedings of the 
Seventh International Conference on Deep and High 
Stress Mining, 16–18 September 2014, Sudbury, 
Ontario, Canada, pp. 601–614.	

7.	 Sweby, G.P., Dight, P., Potvin, Y., The use of numerical 
models for Ground Support Systems Optimisation: 
applications, methods and challenges, in Proceedings 
of the International Discrete Fracture Network 
Engineering Conferences, 19–23 October 2014, 
Vancouver, Canada, paper 234.

Ken Mercer
In Proceedings of conferences, symposia and 
seminars (peer reviewed):

1.	 Mercer, K., Biggs, B., Managing organisational 
risk for mine closure, in Proceedings of the Eighth 
International Conference on Mine Closure, 18–20 
September 2013, Cornwall, United Kingdom, pp. 
523–536.

2.	 Tokimoto, S., Mercer, K., Preliminary review of the 
geotechnical characteristics and shear strength 
estimates of small scale anisotropic waveform 
formations of the Pilbara, Western Australia, in 
Proceedings of the International Symposium on Slope 
Stability in Open Pit Mining and Civil Engineering, 
25–27 September 2013, Brisbane, Queensland, 
pp. 337–347.

3.	 Mercer, K., Ongoing research into anisotropic rock 
masses using numerical modelling, in Proceedings of 
the International Symposium on Slope Stability in Open 
Pit Mining and Civil Engineering, 25–27 September 
2013, Brisbane, Queensland, pp. 237–247.
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Johan Wesseloo
Book Chapters: 

1.	 Dight, P.M., Douglas, B., Henley, K., Lumley, G., 
McAree, P.R., Miller, D., Saydan, S., Topal, E., 
Wesseloo, J., Williams, D.J., Developments in Open 
Cut Mining, Australasian Mining and Metallurgical 
Operating Practices, Third Edition, Monograph 28, 
Chapter 3: Developments in Mining Processing, 
February 2013, pp. 47–80.

Journal Papers: 

1.	 Potvin, Y., Wesseloo, J., Towards an understanding 
of dynamic demand on ground support, Journal 
of the Southern African Institute of Mining and 
Metallurgy, SAIMM, vol. 113, no. 12, December 2013, 
pp. 913–922.

2.	 Wesseloo, J., Woodward, K., Pereira, J., Grid-based 
analysis of seismic data, The Journal of The Southern 
African Institute of Mining and Metallurgy, vol. 114, 
October 2014, pp. 815–822.

3.	 Wesseloo, J., Evaluation of the spatial variation of the 
b-value, The Journal of The Southern African Institute 
of Mining and Metallurgy, vol. 114, October 2014, 
pp. 823–828.

In Proceedings of conferences, symposia and 
seminars (peer reviewed):

1.	 Potvin, Y., Wesseloo, J., Towards an understanding of 
dynamic demand on ground support, in Proceedings 
of the Seventh International Symposium on Ground 
Support in Mining and Underground Construction, 
13–15 May 2013, Perth, Western Australia, pp. 287–304.

2.	 Potvin, Y., Wesseloo, J., Improving seismic risk 
management in hardrock mines, in Proceedings of 
the Eighth International Symposium on Rockbursts 
and Seismicity in Mines, 1–7 September 2013, Saint 
Petersburg, Russia, pp. 371–386.

3.	 Wesseloo, J., Towards real–time probabilistic hazard 
assessment of the current hazard state for mines, in 
Proceedings of the Eighth International Symposium on 
Rockbursts and Seismicity in Mines, 1–7 September 
2013, Saint Petersburg, Russia, pp. 307–312.

4.	 Cumming-Potvin, D., Wesseloo, J., Potvin, Y., Green, M., 
Investigating the potential for locating trapped miners 
using a pre–existing microseismic monitoring system, 
in Proceedings of the Eighth International Symposium 
on Rockbursts and Seismicity in Mines, 1–7 September 
2013, Saint Petersburg, Russia, pp. 145–156.

5.	 Woodward, K., Wesseloo, J., An iterative approach 
to the assessment of the spatial and temporal 
relationship between seismic responses and blasting, 
in Proceedings of the Sixth South African Rock 
Engineering Symposium SARES 2014, 12–14 May 
2014, Misty Hills, South Africa, pp. 107–124.

6.	 Cumming-Potvin, D., Wesseloo, J., Assessing the state 
of the rock mass in operating block caving mines: 
a review, in Proceedings of the Third International 
Symposium on Block and Sublevel Caving, 5–6 June 
2014, Santiago, Chile, pp. 118–127.

Ariel Hsieh
Journal papers:

1.	 Hsieh, A., Dight, P., Dyskin, A., The influence of 
sample bending on deformation rate analysis stress 
reconstruction, International Journal of Rock 
Mechanics and Mining Science, vol. 64, no. 27, 
December 2013.

2.	 Hsieh, A., Dight, P., Dyskin, A., The increase in Young’s 
modulus of rocks under uniaxial compression, 
International Journal of Rock Mechanics & Mining 
Sciences, vol. 70, 2014, pp. 425–434.

3.	 Hsieh, A., Dight, P., Dyskin, A., Ghost Kaiser effect at 
low stress: the role of the sample ends, International 
Journal of Rock Mechanics and Mining Science, vol. 68, 
2014, pp 15–21.

In Proceedings of conferences, symposia and 
seminars (peer reviewed):

1.	 Hsieh, A., Dyskin, A., Dight, P., The tangent modulus in 
rock under uniaxial compression test, in Proceedings 
of the 47th US Rock Mechanics/Geomechanics 
Symposium, 23–26 June 2013, San Francisco, USA, 
pp. 2213–2217.

2.	 Dight, P., Tarasov, B., Hsieh, A., Dyskin, A., Determining 
stress memory under confinement, in Proceedings 
of the Sixth International Symposium on In-Situ Rock 
Stress, 20–22 August 2013, Sendai, Japan, pp. 735–743.

3.	 Hsieh, A., Dight, P., Dyskin, A., The Kaiser effect at 
high stress, in Proceedings of the Sixth International 
Symposium on In-Situ Rock Stress, 20–22 August 
2013, Sendai, Japan, pp. 753–763.
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4.	 Dight, P.M., Tarasov, B.G., Hsieh, A., Dyskin, A.V., 
Estimation of in situ stress using the memory 
technique for deep mining, in Proceedings of the 
Seventh International Conference on Deep and High 
Stress Mining, 16–18 September 2014, Sudbury, 
Ontario, Canada, pp. 601–614.	

Gordon Sweby
In Proceedings of conferences, symposia and 
seminars (peer reviewed):

1.	 Sweby, G.P., Dight, P., Potvin, Y., The use of numerical 
models for Ground Support Systems Optimisation: 
applications, methods and challenges, in Proceedings 
of the International Discrete Fracture Network 
Engineering Conferences, 19–23 October 2014, 
Vancouver, Canada, paper 234.

Daniel Cumming-Potvin
In Proceedings of conferences, symposia and 
seminars (peer reviewed):

1.	 Cumming-Potvin, D., Wesseloo, J., Potvin, Y., Green, 
M., Investigating the potential for locating trapped 
miners using a pre-existing microseismic monitoring 
system, in Proceedings of the Eighth International 
Symposium on Rockbursts and Seismicity in Mines, 
1–7 September 2013, Saint Petersburg, Russia, 
pp. 145–156.

2.	 Cumming-Potvin, D., Wesseloo, J., Assessing the state 
of the rock mass in operating block caving mines: a 
review, in the Proceedings of the Third International 
Symposium on Block and Sublevel Caving, 5–6 June 
2014, Santiago, Chile, pp. 118–127.

3.	 Cumming-Potvin, D., Hills, P.B., Use of a pre-existing 
microseismic monitoring system to direct trapped 
miners (with reflections on Beaconsfield 2006), in 
Proceedings of the 12th AUSIMM Underground 
Operators’ Conference, 24–26 March 2014, Adelaide, 
South Australia, pp. 143–149.

Kyle Woodward
Journal Papers: 

1.	 Wesseloo, J., Woodward, K., Pereira, J., Grid-based 
analysis of seismic data, The Journal of The Southern 
African Institute of Mining and Metallurgy, vol. 114, 
October 2014, pp. 815–822. 

In Proceedings of conferences, symposia and 
seminars (peer reviewed):

1.	 Woodward, K., Wesseloo, J., An iterative approach 
to the assessment of the spatial and temporal 
relationship between seismic responses and blasting, 
in Proceedings of the Sixth South African Rock 
Engineering Symposium SARES 2014, 12–14 May 
2014, Misty Hills, South Africa, pp. 107–124.

2.	 Wesseloo, J., Woodward, K., Pereira, J., Grid-based 
analysis of seismic data, The Journal of The Southern 
African Institute of Mining and Metallurgy, vol. 114, 
October 2014, pp. 815–822.
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For many mining companies, ACG training products have 
become an integral and essential component of their 
training programmes.

UNDERGROUND MINING GEOMECHANICS
Underground Drilling and Blasting
A safety training DVD for underground metalliferous 
mine workers.

Rockburst – Unleashing Earth’s Energy
A geotechnical hazard awareness training DVD for 
underground mine workers.

Securing the Ground
A training DVD for underground mine workers.

Reading the Ground
A geotechnical hazard awareness training DVD for 
underground metalliferous mine workers.

 
OPEN PIT MINING GEOMECHANICS
Down to Earth
A training DVD for open pit mine workers.

Unearthing Black Gold
A geotechnical hazard awareness training DVD for open 
pit coal mine workers.

 
ENVIRONMENTAL GEOMECHANICS
Tailings – From Concept to Closure
A training DVD for owners of tailings storage facilities.

| collaborating with industry  

to develop state-of-the-art 
training and awareness 

material
 for mine workers

Geomechanics Training
Products

UNDERGROUND MINING GEOMECHANICS

OPEN PIT MINING GEOMECHANICS

ENVIRONMENTAL GEOMECHANICS
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During 2013–2014, the majority of the Australian Centre 
for Geomechanics’ Corporate Affiliate Members remained 
onboard. Corporate affiliate members assist the ACG to 
provide research excellence, training and education in 
the geomechanics disciplines. These memberships are 
fundamental in alerting funding bodies of the need to 
support the Centre. Contributions by affiliates are used 
by the Centre to promote research excellence, education 
and training in geomechanics areas.

The ACG was delighted to have the following Corporate 
Members for 2013–2014.

Corporate Affiliates
AMC Consultants Pty Ltd (2013 only)

AngloGold Ashanti Australia Ltd

ATC Williams Pty Ltd

Barrick Gold (Australia Pacific) Ltd

BHP Billiton Cannington

BHP Billiton Iron Ore

BHP Billiton Nickel West (2013 only)

Coffey International Ltd

Fero Group Pty Ltd

Golder Associates Pty Ltd

IDS Australasia Pty Ltd

Kalgoorlie Consolidated Gold Mines Pty Ltd

MMG Australia Ltd

Newmont Asia Pacific

Pells Sullivan Meynink (joined in 2014)

pitt&sherry (2013 only)

Reutech Mining

Rio Tinto Iron Ore (2013 only)

Sika Australia Pty Ltd

Snowden Group (2013 only)

SRK Consulting Australia

ACG Membership

•	 	copies of bulletins, newsletters and annual 
reports,

•	 	submit technical articles to the ACG newsletter 
(distribution twice yearly: approximately 6,000),

•	 invitations to seminars and technical meetings,

•	 discounted registration fees for ACG short 
courses, seminars, workshops,

•	 discounts on ACG seminar and conference 
proceedings,

•	 discounts on project, research reports and 
training materials,

•	 access to library maintained by the Centre,

•	 preferential access to academic visitors and to 
research personnel associated with the Centre, 
and

•	 preferential access to research equipment and 
technology.

Affiliate Membership Entitlements 
The corporate affiliate membership scheme is designed to provide an effective interface between industry (the end 
user) and the research and training carried out by the Centre.  

Corporate members are entitled to:
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Industry Partners Joint Venture Partners

Industry Board Members JV Partner Representatives

Corporate Affiliate Members CSIRO —
Mineral Resources Flagship

Curtin University 2 —
Western Australian School 

of Mines
Director

Technical Staff

Professional Staff

The University of Western 
Australia —

School of Civil, Environmental 
and Mining Engineering 

Board of Management

Centre Directorate 

Australian Centre for Geomechanics  
Board of Management

The Australian Centre for Geomechanics Board of Management comprises of an independent chairman, director of the 
Centre, and industry and joint venture partner representatives. The Board meets up to four times a year to present 
strategic direction for the Centre, review and approve activities and operations and to provide counsel.

Chair (from industry)

Mr Ian Suckling
Independent Consultant

Centre Director (non-voting)

Professor Yves Potvin
(Australian Centre for 

Geomechanics – The University of 
Western Australia)

Dr Steve Harvey
(CSIRO – Mineral Resources Flagship)

 
Professor Stephen Hall 2

(Curtin University — WA School  
of Mines)

 
Professor John Dell

(The University of Western 
Australia — Faculty of Engineering, 

Computing and Mathematics)

Joint Venture Partner 
Representatives (3)

Mr Mark Adams
(MMG Limited)

 
Mr Richard Butcher

(Barrick Gold of Australia Ltd)

Industry Representatives  
(up to 4)

Management Structure1

1 Period 2013–2014  |  2 Curtin University – Western Australian School of Mines exited the Joint Venture effective 1 July 2014.
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