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ABSTRACT

The San Juan Coal Mine, located near Farmington, New
Mexico, supplies the San Juan Generating Station with more than 6
million tons of coal annually. To replace dwindling surface mine
production, San Juan installed a longwall in 2002. The roof rock in
much of the underground reserve consists of interbedded coals,
carbonaceous shales, and mudstones. Roof support consists of
fully-grouted roof bolts, both tensioned and non-tensioned,
supplemented by modified cable trusses.

Short-encapsulation pull tests conducted by San Juan’s
geotechnical engineering department showed that some of the
immediate roof layers provided variable bolt anchorage. To ensure
that the roof bolts were obtaining the necessary anchorage,
additional tests were conducted in a variety of locations. The
results have been used to determine the optimum support design for
different areas of the mine. Another series of tests evaluated the
performance of several bolt and hole diameter combinations. The
experience at San Juan Mine shows that short-encapsulation pull
tests can provide the information necessary to improve ground
control in variable roof conditions. It also illustrates how a pro -
active geotechnical engineering program can be an essential
component of a state ofthe art underground coal mine.

INTRODUCTION

As part of a long-term effort to provide a cost-competitive fuel
supply to the San Juan Generating Station, BHP Billiton’s
Mineral’s San Juan Coal Company (SJICC) recently completed the
installation of a state of the art longwall mine adjacent to its surface
operations at Waterflow, near Farmington, New Mexico (figure 1).
The underground mine was developed only after exhaustive
geotechnical, geological, environmental, and economical
evaluations were completed.

As part of the program, a small-scale pilot mine was developed
within the No. 8 Seam on part of the surface mine lease in close
proximity to the surface operation. The express purpose of the
pilot mine was to assess the minability of the No. 8 Seam,
including ground control concems, subsidence, operational issues,
and equipment selection. Roomrand-pillar mining methods were
employed for geological, geotechnical, and geomechanical
evaluations. Variable roof and floor conditions, coupled with splits
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of the No. 8 Seam above the muning horizon, required
experimentation with different mining horizons, opening and pillar
geometries, and various roof and rib support systems to be
evaluated.
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Figure 1. Mine site location, Waterflow, New Mexico

A generalized geological column of the No. 8 Seam and the
immediate roof is shown in figure 2. During the initial drilling
program it became apparent to the Company technical staff that the
roof and floor strata were relatively variable, and potentially
susceptible to water degradation and air slaking. Typical UCS
values for the immediate roof shales are between 1,000 and 2,000
psi. The relatively low uniaxial compressive strength, and the
presence of closely -spaced bedding planes, slickensides and other
discontinuities in these rocks results in an estimated Coal Mine
Roof Rating (CMRR) in the 30-35 range. Work is currently being
undertaken to determine a more systematically derived value.

In some areas of the property as many as four significant
sandstone channels may be encountered, three residing above the
No. 8 Seam and one immediately above the No. 9 Seam. Difficult
mining conditions can be encountered when the channels migrate























