











planning.

Among the various engineered
components of the longwall operation,
perhaps no one is more critical to mining
success than the gateroad system. The gate
entries provide for the ingress and egress of
workers, materials, and ventilation, as well as
the removal of coal from the face, and must
be designed with such caution as to assure
their accessibility throughout the mining
sequence. Failure to provide this required
access may often interrupt, or even
permanently suspend longwalling. Yet,
purposely over-designing the gate system to
ensure adequate performance is becoming
increasingly difficult to do; largely limited by
operational considerations—some regulatory
in nature, others strictly economical. As a
result, finding a gate design that assures entry
stability, meets established operational safety
standards and optimizes economy is a most
complicated task for today’s longwall planner,
and one with ever-diminishing margins for
eITor.

The Bureau currently has research
underway addressing two primary gate design
approaches; yielding-pillar systems and non-
yielding, or abutment-pillar systems. A
strong experience base in abutment pillar
design, accumulated over years of room-and-
pillar mining, and most recently loi:gwall
applications, has led to the Bureau-developed
"Analysis of Longwall Pillar Systems," or
ALPS, method for sizing abutment pillars in
gateroad applications. This approach has
been shown to provide realistic assessments
of gate system performance based on the
post-analysis of nearly a hundred case
aistories, and should provide consistently
icceptable levels of design confidence with
he future incorporation of gate geology and
:upport system considerations. The empirical
tpproach this design method is based upon is
videly accepted: recently supported by the
nulti-nation attendance at the Bureau-hosted
illar Design Workshop, held this June in
onjunction with the 33rd U.S. Symposium on
rock Mechanics, in Santa Fe, NM.
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Yielding-pillar systems offer a more
challenging research problem, primarily due
to the limited use this gate design has seen in
U.S. mines. Of the experience gained to date,
very little has been quantitatively supported
through documented field measurements or
photographic records. Despite this dearth of
performance data, considerable evidence
exists to demonstrate yielding systems’
successful application in mitigating sudden
coal bump events, as well as interburden
instabilities associated with close-proximity,
multi-seam mining. The Bureau is presently
approaching the problem of formulating a
design criterion for these systems, based on
tailgate roof stability. Deficiencies in the
available experience-base are being overcome
by cooperatively studying similar gateroad
systems in foreign mining operations, through
the use of numerical modeling simulations,
and by comprehensive field evaluation at each
of the U.S. operations currently using this
type of gate design.

The end goal of a universal gate system
design methodology for all longwall
applications is within reach, and is requisite to
maintaining our current rate of growth in
productivity without sacrificing miner safety.

Also in the area of longwall mining
systems, the Bureau is conducting research to
improve the selection and application of
longwall shields, and to date the performance
characteristics of different shield designs have
been determined. For example, the primary
difference between a two-leg shield and a
four-leg shield is the ability of the two-leg
shield to apply an active horizontal force that
tends to maintain the immediate roof in front
of the shield in a state of compression. Most
strata control problems in state-of-the-art
longwall operations are related to roof
spalling in front of the shields and the
advantages of the two-leg shield are being
utilized to help control friable roof geologies
that are most prone to this behavior. The
Bureau is also conducting underground
investigations of shield and strata interaction
to determine how shield capacities can be























