Variable 2: Specimens that meet the specification are not representative of the overall sample.

Variable 3: Manual selection of specimens that are not representative of all available specimens
within a sample.

The test is conducted on specimens selected by the test operator out of all suitable particles within
a sample. This introduces two potential variables, or sources of bias, in conducting the test. One is that the
specimens available must be representative the overall sample and the other is that the operator must select
specimens that are representative.

With respect to the case studies:

*  First project: due to the high RQD core and regular, periodic nature of the sample
selection, the overall specimen sets are expected to be representative for the intervals of
interest near the HQ/NQ transition depth.

*  Second project: For the purposes of this paper, only HQ/NQ samples straddling core
dimension changes are considered. Samples are taken of a uniform rock type (manto or
tuff) and specimens are judged to be representative if it is the same rock type.

Variable 4: Type of sample and preparation technique, if any.

Test results are influenced by the way samples are prepared prior to testing. Crushed rock
conforming to the -75 mm, +50 mm specification is believed to give different results versus drill core that
meets the specification. For example, the authors observed an apparent 50% reduction in impact work
index on a Canadian gold ore attributed to crushing drill core versus testing whole-diameter drill core.

The same technicians prepared both the HQ and NQ samples using the same techniques in both
projects. Samples were not crushed or otherwise physically stressed.

Variable 5: Specimen presentation to the hammers.

The way that specimens are positioned relative to the hammers of the test machine affects the
result, particularly when dealing with drill core. F.C. Bond (1946) specifies that the test is to be conducted
so the hammers strike a specimen along the smallest of a sample's three principal axes (p.6). The authors
think this specification applies to specimens with “natural” edges, such as blasted or crushed rock, but does
not apply to drill core because the smallest axis is usually the diameter of the core, an unnatural surface.
Further, Phillips Enterprises attempts to orient specimens such that the hammers strike somewhat-planar
and parallel surfaces on both sides of the specimen. Whole-diameter drill core only has somewhat-planar
surfaces perpendicular to the core axis (see Figure 15). Experiments conducted by the authors suggests
impacting drill core through the axis results in a work index value roughly double what is obtained by
impacting through the diameter.

In both case studies, whole pieces of core were placed in the test apparatus. In all cases, core was
impacted axially.

Variable 6: What does “broken’ mean?

The final source of experimental variability may seem trivial: what does “broken” mean? Some
specimens are very clear in how they disintegrate (sometimes, explosively) when they are broken.
However, other specimens will spall or de-laminate bit-by-bit as the energy level increases, never giving a
clear picture of how much energy it will absorb when crushing. Does a specimen splitting in two along a
fracture constitute “broken”, or should the test continue until more pieces are generated?



Phillips Enterprises considers a specimen broken when it breaks into three or more “substantial”
pieces. Spalling and chipping are not considered “substantial”.

CONCLUSIONS
The two case studies failed to wvalidate the hypothesis “NQ-diameter core samples are
demonstrably invalid as low-energy impact test specimens”. In these two cases, NQ-diameter core was
judged to be acceptable feed to the low-energy impact crushing work index test.
This is not to say that all NQ-diameter core is suitable for testing on any project; rather, on these
two projects, specimens of NQ-diameter core were tested and compared to HQ-diameter core of the same
lithology and the NQ-diameter was not deemed unsuitable for impact testing.
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NOMENCLATURE
DDH = diamond drill hole.
HQ = designation for diamond drill core approximately 65 mm diameter.
NQ = designation for diamond drill core approximately 47 mm diameter.
Sample = a collection of specimens representing an interval of a drill hole.
Specimen = a single piece of rock or core placed in the test apparatus.
Wic = work index for crushing, aka low-energy impact work index.
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