











This equation now shows that the peak abutment
stress for the laminated model is proportional to the
square root of the depth (H), similar to the peak
abutment stress for the empirical ALPS formula as
shown in equation 10.

Equation 14 still indicates that the peak abutment
stress for the laminated model is directly
proportional to the square root of the seam modulus
(E,) and inversely proportional to the square root of
the overburden modulus (E) and the extraction
thickness (M). For most coal measure rocks, the
ratio of the seam modulus to the overall overburden
modulus will probably remain fairly constant
between different mines and not greatly affect the
relative value of the peak abutment stress.
Conversely, the extraction thickness (M) distinctly
varies between different mines and it is shown to be
inversely proportional to the peak abutment stress
for the laminated model. This means that thicker
seams will have lower peak abutment stresses and
tend to spread the abutment load over a larger
distance from the panel. This result (derived from
the laminated model) suggests that the seam
thickness is an important factor to consider in
determining the distribution of the abutment stress at
the edge of an extraction panel.

ABUTMENT LOADING - MAGNITUDE

In addition to the load distribution, the other factor
to determine regarding the abutment load is the
magnitude. In ALPS, a simple geometric
conceptualization utilizing an abutment angle (B) is
used (see Figure 1). The magnitude of the side
abutment load (L,) is calculated as the weight of the
overburden within a wedge defined by this abutment
angle and a vertical line from the edge of the panel.
For a supercritical panel the formula is:

L, = H*(tanB) (v/2) (15)

and for a subcritical panel the formula is:
(16)

where: P = the panel width
A panel is subcritical when:
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With the recommended value of B = 21° (Mark
1992), the transition from supercritical to subcritical
occurs at a depth-to-width ratio (H/P) of about 1.3.

In order to investigate the change in the magnitude
of abutment loading with depth, the equations for the
side abutment load can be normalized by dividing
through by half the total load (L,) over the longwall
panel in order to calculate a percentage load
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Then, the side abutment load equations can be
further normalized by writing them as a function of
the ratio of panel depth to panel width (H/P). For
the supercritical case (equation 15), the result is:
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For the subcritical case (equation 16), the
normalization result is:
L 1
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These last two equations show that the percentage of
the total panel cover load that results in the side
abutment load is linear with relation to the depth-to-
width ratio up to the transition point from
supercritical to subcritical. After the transition, the
percentage of side abutment load for subcritical
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Figure 5. A comparison of the percentage
magnitude of the abutment load between the ALPS
method and the laminated overburden model.

















