






































Gold Producers 
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A typical example of a MINSIM application 
is shown (above). The complex mining 
layout above can be recorded quickly and 
easily from a mine plan by means of a 
digitizer. This becomes the essential input 
information for running the MINSIM-D 
program and the scaling feature enables 
small areas of a mine (below) to be 
examined in deta11 to determine, for exam­
ple, the energy release rate (ERR). 

tively. Experience gained over many years 
has shown that these design criteria were 
useful provided the reefs to be stoped were 
relatively free from faults and dykes, and the 
dimensions of service excavations were 
comparable to that of typical gold mine 

tunnels. 
During 1985 good progress was made in 

developing a new design concept for st oping 
excavations in geologically disturbed 
ground. This concept is based on the obser­
vation that mining induced stress changes 
can result in movement occurring along 
geological discontinuities. The probability of 
such movement is closely linked to a quantity 
which has been tem,ed Excess Shear 
Stress (ESS) and which compares the shear 
stresses acting in the plane of the discon­
tinuity with the frictional resistance to move­
ment. Following encouraging results in the 
application of this concept, ESS has been 
included as an optional feature in the MIN­
SIM-D program. 

Work on the development of a rock mass 
classification system to assist with the 
design and support of highly stressed large 
service excavations commenced during 
1985. Initial results indicate that the presence 
of parting and bedding planes has a signific­
ant influence on the effective strength of 
excavation walls. 
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A. Stopes mined up to fault B. Bracket pillars left between end 
of stope and fault 

Illustrated above, as a demonstration of one use of excess shear stress (ESS), are com­
parative plots of shear stress when mining up to a fault. The red and yellow areas are 
regions of ESS; where these regions intersect a fault, the shear stress could cause the 
fault to slip. The diagram (a) shows that if the stope were mined up to the fault the large 
area of ESS intersecting the fault could cause the fault to slip. However, by leaving bracket 
pillars between the stope and the fault, (b), only a small area of the fault would be exposed 
byESS. 
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Performance monitoring 

Monitoring of the perfom,ance of mining 
excavations and rock structures was con­
tinued during 1985. In particular, work 
concentrated on the perfom,ance of highly 
stressed pillars in mines. These are either 
used to protect shafts and service excava­
tions, to support stoping excavations or to 
reduce energy changes resulting from 
extensive stoping operations. 

As part of a programme to improve on the 
design of stabilizing pillar systems, the type 
and extent of defom,ation within and around 
stabilizing pillars were investigated. Results 
suggest that while 20 m wide stabilizing 
pillars (the narrowest used in the Industry) 
may fracture and suffer some foundation 
failure they can still fulfill their primary function 
of reducing the ERR in deep level mines. 
However, because of the extent of fracturing 
around narrow pillars local support problems 
are likely to be experienced. This infom,ation 
together with a new analytical method of 

Shown are the results of a 
field experiment monitoring 
the performance of stabilizing 
pillars. Boreholes were drilled 
into the footwall and han­
gingwall adjacent to a 20 m 
wide pillar to observe, among 
others, movement along 
parting planes and bed sep­
aration. Holes were also 
drilled into the pillar to monitor 
the development of fractures 
in the pillar, and movement 
along fracture planes. As can 
be seen from the diagram, 
significant movement occur­
red along the parting planes 
several metres into the foot­
wall and hangingwall of the 
stope. Fractures observed 
several metres into the pillar 
indicate a significant amount 
of inelastic pillar deformation. 

estimating the magnitude and distribution of 
stress within and around a pillar is being 
used to design improved pillar layouts. 

During 1985 several field experiments 
were conducted to determine the nature of 
fracturing around tunnels. The lack of a 
suitable method for predicting the strength 
of an inhomogeneous rock mass has shown 
to be a major stumbling block to progress in 
this area. Work therefore concentrated on 
the development of a suitable predictive 
method for use in gold mine tunnels . 

Specific design investigations 

With the increasing depth of mining, the 
protection of shaft systems from high stres­
ses has become an important area of 
research. Theoretical research conducted 
several years ago had highlighted the need 




















































