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eology is an integral part of roof con-
Gtrol. mine design, and production

operadons. Yet, the importance of
geology, coal/rock as an engineering con-
struction material and its properties and
behavlorwithinthe plannedmineareas, in
overall mine produc-

tonoperationshasnot UNDERSTANDING THE NATURE
OF ROOF GEOLOGY COULD
EXPLAIN WHY ROOF CONTROL
PLANS SOMETIMES FAIL

been fully apprediated.

'Of all of the engl-
neering disciplines,
miningengineers work
with the most challenging construction
materials. They must deal with rock mate-
rlals as they existin their natural states and
design mine structures without well-known
and defined properties. Further complicat-
ing the deslgn process is the varlability of
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the in-situ rock materlals with rock types
and rock propertles varying widely from
place-to-place. Predicting properties in
advance of mining is difficult and oftentimes
impossible. This is why some types of roof-
control failures may suddenlyoccurin some
areas when a single
roof-control technique
is consistenty applied
to an entire panel, sec-
tion, or mine.

Many roof-control
techniques are primarily applicable to the
geological conditions that were assumedin
the development of those techniques and
variations of the rock or rock propetties may
require modification or significant redesign
of the support technology.

www.coalage.com

Underground Mining I

Achangein the geologic properties often
results in significant varistlon of the rock
behaviorthatis outside of theoriginal design
criterla limits assumed by the original
authors in the development of the roof-con-
trol techniques. When this occurs, those
techniques maynotwork, and in the worst
case, the support system fails. Therefore, it
Is Important to know as much as possible
aboutgeological conditions.

ROOF GEOLOGY

Sedimentary in nature, coal seam relat-
ed rock strata include, in descendlng order
of strength, limestone, sandstone, siltstone
(or sandy shale), and shale. Mudstone or
claystone are similar to shale without the
laminatons. The orderof strength as stat-
ed abovels true only when there are no dis-
continuous features such as bedding
separations, fractures, orimpurities in the
rockstrata.

The strength value as determined from
standard laboratory testing only applies to
theintact portion of the rock. From an engi-
neering design viewpoint, the discontinu-
ites are viewed as defectsin the constzruction
materials resulting in anadverse impact on
the structural integrity of the system.

Limestones tend to be an extremely
strong rock unit with unconflned compres-
sive strengths usually exceeding 15,000 psi
and manytimes approaching 30,000 psi. The
consistency of the limestone strata is an
important consideration. The strength val-
ue is oftentimes significantly reduced by
bedding separations and other discontinu-
ous features.

The strength of sandstone formations vary
considerably. The composition, size, and
shape of the sand particles and the type and
characteristics of the cementing agent and
matrix all have significantinfluence on the
ultimate strength of the formation. Un-
confined compressive strengths may vary
from several thousand to in excess of 20,000
psi. BeddIng planes, such as cross bedding,
inclined bedding, and horizontal bedding,
often weaken a sandstoneformation. These
bedding types are governed by the charac-
teristics of the depositional environment.

Siltstones or sandy shales are similar in
strength to sandstones and the ultimate
strength depends upon the nature of the
composition and presence of dlscontinu-
itles. Siltstones and shales tend to be mure
prene to hevinglaminations which are more

A highly lamineted roof rock woathors
arovnd the bolt's besring plates.
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