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Application of coal mine roof rating

(CMRR) to extended cuts

Introduction

On July 15, 1997, four coal min-
ers were killed in the United States
by roof falls in three separate inci-
dents. This tragic coincidence was a
dramatic reminder that roof falls re-
main the single greatest hazard
faced by underground coal miners.

One reason that roof falls have
proven to be a stubborn problem is
that mines are not built of man-
made materials, such as steel or con-
crete, but rather are built of rock,
just as nature made it. The structural
integrity of a coal mine’s roof is
greatly affected by the natural
weaknesses, including cracks, small
faults and layering. To make matters
more difficult, the geologic pro-
cesses that formed it have varied in
space and time, so engineering prop-
erties of the roof can change dra-
matically from mine to mine and
even within individual mines.

Engineers have had difficulty
obtaining quantitative data on the
strength of rock masses for design.
Traditional geologic reports contain
valuable descriptive information but
seldom include engineering proper-
ties. On the other hand, laboratory
strength test results are inadequate,
because the strength of a small rock
sample is only indirectly related to
the strength of the rock mass.

To help quantify the engineer-
ing properties of a mine roof, the
coal mine roof rating (CMRR) was
proposed (Molinda and Mark,
1994). The CMRR weighs the
geotechnical factors that determine
roof competence and combines
them into a single rating on a scale
of zero to 100. The CMRR inte-
grated 20 years of research on geo-
logic hazards in mining and utilized
the worldwide experience with rock
mass classification systems. In devel-
oping the CMRR, field data were
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Abstract

Since first introduced, the coal
mine roof rating (CMRR) has been
widely accepted as a tool for geo-
logic characterization and mine
planning. This paper discusses the
application of the CMRR to an-
other practical ground-control
problem: extended cuts. Extended
cuts, i.e., cuts greater than 6 m (20
ft) in length, are commonly used
with remote-control continuous
miners. Extended cuts can greatly
increase productivity, but they have
been associated with a number of
fatal roof-falls. When extended cuts
are attempted in weak roof mate-
rial, the roof may collapse before it
can be bolted. Until now, it has not
been possible to predict where con-
ditions may not be suitable for ex-
tended cuts. In this study, data on
the CMRR and extended-cut expe-
rience were collected at 36 mines in
seven of the United States. It was
found that, when the CMRR was
greater than 56, deep cuts were rou-
tine in nearly every case. When the
CMRR was less than 37, extended
cuts were almost never taken, and,
when the CMRR was between 38
and 56, extended cuts were some-
times, but not always, feasible. The
data also show that extended cuts
are less likely to be stable if either
the entry span or the depth of cover
increases.

collected from nearly 100 mines in
every major coalfield in the United
States. Cost-sharing cooperative re-
search agreements were signed with
the Cyprus, Ziegler and Peabody
coal companies to support the re-
search.

The CMRR can be calculated
from underground exposures such
as roof falls and overcasts (Molinda
and Mark, 1994), or the CMRR can
be calculated from exploratory drill
core (Mark and Molinda, 1996). In
either case, the main parameters
measured are:

e the wuniaxial compressive
strength of the intact rock,

e the spacing and persistence of
discontinuities such as bedding
planes and slickensides,

¢ the cohesion and roughness of
the discontinuities, and

* the presence of groundwater
and moisture sensitivity of the
rock.

Simple index tests and observa-
tions are used to rate each of these
parameters. In the case of drill core,
point load tests (PLTs) are used to
estimate the compressive strength
and the cohesion. The CMRR is ob-
tained by summing the ratings for
the individual parameters. Detailed
procedures for calculating the
CMRR have been published else-
where (Molinda and Mark, 1994;
Mark and Molinda, 1996).

The CMRR makes three signifi-
cant contributions:

e It focuses on the specific engi-
neering characteristics of coal
measure rock.

e It applies to all US coalfields
and allows for a meaningful
comparison, even where litholo-
gies are quite different.















