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' Coal’s Foremost Publication

Intelligent Roof Bolting Drilling Operations

Anderson, J.H. Fletcher &
Company, with co-author L.
Prosser, NIOSH-PRE gave &

presentation to the Ground Control
Conference Improving the
Capability for Real Time
Assessment of Roof
Conditions Through
intelligent Roof Bolt Drilling
Operations.

Advarce knowledge of roof con-
ditions can lead to improvement in
roof control strategies that wili
reduce roof falls and ultimately will
reduce injuries to mine workers.
i.H. Fietcher & Company, in coop-
eration with West Virginia
University, has been developing a
system to meet these needs by coi-
iecting torque, thrust, and rotation
speed data during drilling opera-
tions.

This ail began in 1992 when a
PLC was added to roof bolters. Drili
control units were then added. i
1999 two foam voids were detect-
ed in concrete and the data was
recorded and analyzed. Additionai
software was developed and recent
improvements in analysis algo-
fithms ¢ detect anomalies in the
roof structure as well as various
display enhancements foi real time

mapping and evaluation of roof
structures have been incorporated
into cument Fletcher information
display systems {see Figure 1i}.
The advantages of real time
mapping are rany. There is now an
abundance of data which is gath-
ered and analyzed. Every hole that
is drilled in automatic mode has a
graph disptayed and correspon-
ding data file recorded for analy-
sis. Trends are visible as drilt hote
information frony several holes are
dispiayed side-by-side in real time
during driiling ar can be recailed
from saved files for a historical
perspective. No additional work o
equipment is required and consis-
tent results are possibie. Historicai
records are created with data files
backed up on a flash drive and car-
ried above ground for later viewing
and anaiysis by mine engineers or
peologists. Trending shows what
other methods may miss and the
computer and display have other
uses such as part books, opera-
tions manuals and maintenance
manuals, and image files. Vides
from a back-up camera or bore
scopé can be viewed. Data collect-
ed by the computer can be used for
machine diagnostics and event
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Severai mprovements fiave
been made to the original system.
These inciude a videao display, piint
function, explosion-proef encig-
sive for use In coat, and software
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Fig 5 Rooi Fall Area

Figures 2 and 3 show the coal
test machine and the information
display.

The machine was first tested in
the laboratory and then moved to a
West Virginia coal mine. Testing in
the mine is shown in Figure 4. The
first location where the system was
tested was close to the mine open-
ing and showed very little change
in the roof structure throughout the
drilling depth. Approximately 60
holes were drilled at different feed
pressure and RPM combinations.
Two core drill samples were taken
from this area for analysis at WVU.
Yhe drill data files on core drili
samplies were unremarkabie show-
ing a continuous homogenous
material in the mine roof.

The test machine was moved to
aiother section of the mine where
there had previously been raof
problems including a iarge roof
fall. Figure 5 shows this area and
gives a cross-section of the roof
strata. in this area 30 boreholes
were drilled and two more core
sampies were taken. The core sam-
pies had several discontinuities
and the drill data files showed
events as well. When viewing the
whole graph side by side, it was

Fig 3 Explosion-proof Housing

obvious that there was some
change in roof strata at a depth of
about 15”7 {see Figure 6).

Scoping holes were alsc ana-
lyzed using a small borehole scope.
less than 1" diameter. Video files
were recorded for each hofe.
Discontinuities were found in
alinost every case at or near the
jocation indicated by the drill data
files. Fifteen more holes were
dritled in this area with similar
resufts. Even when nio open voids
were detected, the whole graph
showed trends such as the loca-
tions of soft bands relative tw the
bolting horizon. The system was
also tested underground i lime-
stone mines with NIOSH accompa-.
aying J.H. Fietcher in observing
these tests and reviewing these
encouraging resulis.

It was concluded that no one
method shows everything and the
system needs to be adjusted for
individual machines and mine con-
ditions. Looking at trends gives &
more accurate picture than individ-
gal data samples. The Fletcher
information Display is an ongoing
research and development ptoject,
thatis stiil evolving.

Fig 6 Discontinuity Trends




