














Predictability of pothole characteristics and their spatial distribution

shape, severity and relationship (FDS3R) of potholes has a
huge impact on mine planning and scheduling, and
consequently cost. It is with this in mind that this study was
initiated. The following conclusions are drawn:

Frequency

➤ The UG2 is more densely potholed, considering
predominantly Population A potholes, as opposed to
the Merensky Reef.

Distribution

➤ Population A potholes are generally randomly
distributed and clustered.

➤ Population B potholes, dominant in the Merensky Reef,
are randomly distributed and less clustered.

Size

➤ The average diameter of Population A and B potholes
are 27 m and 83 m, respectively, for UG2, and 55 m
and 129 m, respectively, for Merensky Reef. These two
populations are genetically related.

➤ Population C potholes (colloquially also referred to as
depressions) are genetically unrelated to Populations A
and B and represent major erosion features.

Shape

➤ Pothole shapes are generally elliptical or near circular.
➤ Large and coalescing potholes tend to be irregular in shape.

Severity

➤ The severity of potholes, expressed at the mine as
pothole loss, is obviously directly related to pothole
size, which increases from Population A through to C.

➤ Pothole losses vary significantly from shaft to shaft.

Relationship

➤ UG2 and Merensky Reef potholes do not exhibit any
genetic relationship, as is to be expected.

➤ Merensky Reef Population C potholes erode deeply into
the footwall, excess of 40 m and may effect UG2 reef.

➤ Pothole relationships to associated reef characteristics
could not be ascertained for the UG2, possibly due to
the limited, spatial distribution of the data.

➤ Pothole relationship with the slope index is confidently
established for the Merensky Reef, thereby defining a
proxy for prediction purposes.

The above findings facilitate the establishment of the
following prediction methodologies for the UG2 and the
Merensky Reef. These methodologies consider the prediction
of pothole density ahead of the mining horizon, and are
unable to predict the exact location of potholes:

➤ UG2 pothole densities are predicted through
extrapolation of zonal features that are characterized
by distinct percentages of pothole densities.

➤ Utilizing the slope index ss extrapolated from the
mining horizon and as deduced from exploration
boreholes, Merensky Reef pothole densities can be
confidently predicted into the unmined areas. 

The findings made during the course of this investigation,
when implemented, can have significant impact. Successful
implementation will allow enhanced resource and reserve
definition, but also better mine planning and scheduling.
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Figure 16—Zones of differing UG2 pothole densities, Bleskop Shaft

Zone of larger potholes

Figure 17—Percentage potholed versus slope index
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