














shift. Prop yield measurements were obtained on all
other observed props each time the trepanner miner
had reached a point 100 feet above or below the
section.

Results

From the data, graphs of the loads imposed on
the corners of the packs against yield were ob-
tained. In Figure 5, graph (a) illustrates the aver-
age load against yield from the data on 150 corners
of packs; graphs (b) and (¢) indicate the maximum
deviation from the average.

‘In Figure 6, graph (a) illustrates the average
maximum load against yield obtained from the data
on 34 friction props; graphs (b) and (¢) indicate
the maximum deviation from the average.

In Figure 7, graph (a) illustrates the typical load-
ing pattern of a steel prop observed underground.
It will be noted that the actual prop loading does
not increase continuously with increasing prop
yield; the prop sheds load at the time of prop

yield, with the load built up to a higher peak before
the next slippage occurs. In one instance, the load
on a prop dropped from 33 tons to zero when the
prop yielded from 1.43 to 1.50 inches.

Graph (b) in Figure 7 illustrates the maximum
loading capacity of a typical prop for the prop
yields observed.

When the friction prop yields there is an instan-
taneous shedding of the load on the prop. This sud-
den decrease in roof support must be accounted for
by a local redistribution of strata stress in the im-
mediate area. It is reasonable to assume that this
shedding of load on some props is accompanied by
an increase in the loads supported by the surround-
ing props, and at no time are all the props simul-
taneously subjected to the maximum loading capa-
city for their prop yields. The average actual loads
supported by the props are somewhat less than the
average of the individual maximum loads the props
are capable of supporting. Graph (c¢) in. Figure 7
illustrates the probable load supported by a typical

prop.
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Figure 4.—Princess Colliery.

Steel Roof Supports of Trepanner Installation.
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Figure 5.—Loads on Corner of Hardwood Pack — 5700 East Longwall, No. 4 Mine, Springhill, N.S.
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Figure 10.—Average Load Support per Unit. No. 1
Retreat Wall, Dominion No. 20 Colliery.

Figures 10 and 11 illustrate the average load sup-
port per unit on the sections of the longwall faces
observed.

Discussion of Results

The number of steel friction props is four to six
times greater than the number of hardwood packs
normally built on a longwall face. The number of
props compares favourably with the number of corn-
ers of hardwood packs erected as face supports. It
is noted (Figures 5 and 6) that, for the same yield,
the loads supported by the steel friction props are
much greater than those supported by the corners
of the hardwood packs.

Prop yields and therefore prop loads in the im-
mediate areas of the stone mid-walls were less than
those observed some distance above and below the
mid-walls; this indicates that a shearing stress in
the strata is get up normal to the face and parallel
tn the mid-walls.

The steel friction props were erected under the
face roof bars, using an average pre-load of 3.6 tons
in Dominion No. 20 Colliery and 2.6 tons in Prin-
cesg Colliery. The height, 6 to 9 inches lower, cou-
pled with the location of the props under the ad-
jacent bars, resulted in less working space for the
miners erecting the props in Princess Colliery. This
reduction in working space could account for the
lower pre-loads.

The props were loaded to 70-80 per cent of the max-
imum observed underground as the wall face ad-
vanced one complete cut — 2 ft.,, 1 in. in Princess
Colliery and 5 ft., 5 ins. in Dominion No. 20 Colli-
ery. The average maximum load supported. per prop
was attained when the prop was in the gob line.
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Figure 11.—Average Load Support per Unit. No. 16
North Wall, Princess Colliery.

The average load supported per square foot of
exposed roof area (Figures 10 and 11) is 30 to 55
per cent greater on the section of the longwall face
observed in Princess Colliery. The span of the sup-
ported area ranges from 11 feet, 1 inch to 13 feet, 3
inches from the coal face in Princess Colliery; the
span in Dominion No. 20 Colliery extends from 11
feet, 4 inches to 16 feet, 9 inches. The average load
supported per linear foot of wall face is 25 to 20
per cent greater in Princess Colliery.

The calculated loads (Tables I and II) show little
change in the total load supported over the entire
section for the tests made on each longwall. In
Princess Colliery, a total of 5,961 tons was sup-
ported over the 200-foot section for Test No. 1 and
5,708 tons for Test No. 2. In Dominion No. 20 Col-
liery, a total of 2,311 tons was supported over the
100-foot section for Test No. 1 and 2,327 tons for
Test No. 2.

Although the props are loaded to 70-80 per cent of
the maximum in the first line of supports in both
collieries, the average load support per prop was 30
per cent greater in Princess Colliery than that ob-
served in Dominion No. 20 Colliery. The maximum
load measured on a prop in Princess Colliery was
39.3 tons at 2.83 inches of yield. In Dominion No.
20 Colliery, the maximum load was 36.9 tons with a
yield of 5.31 inches. The average prop yield was
greater in Dominion No. 20 Colliery. The maximum
prop yield measured was 6.10 inches; in Princess
Colliery, the maximum was 5.10 inches.

The props observed in both mines were of the
same type. For the same yields, the props observed
in Princess Colliery were capable of supporting ap-
proximately 40 per cent more load.
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Table I—No. 1 Retreat Wall, Dominion No. 20 Colliery

Test No. 1 Test No. 2
Total Avg. Per Total Avg. Per
Props Load Load/ Cent Load Load/ Cent
lLocation All Props, No. of Prop, Max. All Props, No. of Prop, Max.
Line No. tons Props tons Load tons Props tons Load
No.1l........ 1,074 86 12.5 77 1,104 85 13.0 80
No.2........ 1,237 -76 16.3 100 1,223 76 16.3 100
Totals....... 2311 162 143 88 2,327 161 144 88

Table II-—No. 16 North Wall, Princess Colliery

Test No. 1

Test No. 2
Total Avg. Per Total : Avg. Per
Props Load Load/ Cent Load Load/ Cent
Location | All Props, No. of Prop, Max. All Props, No. of Prop, Max.
Line No. tons Props tons Load tons Props tons Load
‘No, 1........ 1,329 78 17.0 7 1,159 80 145 72
No.2........ 1,505 80 . 188 85 1,510 80 . 18.9 93
No. 3........ 1,644 76 21.6 98 1,615 . 80 20.2 99
No.4........ 1,482 67 22.1 100 1,423 70 20.3 100
Totals, ..... 5,961 301 19.8 88 5,708 310 184 9

The ability of the friction prop to carry loads
is dependent on the force of friction between the
contact surfaces of the sliding member and the fric-
tion plates.

Where L = fF '
L = load of the prop
f = coefficient of friction between the rubb.ng surfaces
F = the normal pressure between the contact surfaces

There will be some differences in the initial set-
ting of the friction lock and therefore some small
variations in the initial normal pressure between
the contact surfaces.

The value of the coefficient of friction between
the rubbing surfaces depends very much on the type
of material, the nature of the rubbing surfaces, their
roughness, whether the rubbing surfaces are dry
or lubricated, etc.

The props are of the same type and manufacture,
and therefore the materials and degree of rough-
ness of the contact surfaces are of the same order.

The condition of the longwall faces may appre-
ciably affect the degree of dryness and/or lubri-
cation of the rubbing surfaces. The relative hu-
midity is slightly higher in Dominion No. 20 Col-
liery than in Princess Colliery. In Princess Colliery,
a 2-ft., 1-in. cut is mined with the trepanner miner,
using relatively few cutting. picks at low speed; no
water sprays are necessary for dust suppression.
In Dsminion No. 20 Colliery, the Dosco Miner mines
a 5-ft., 5-in. cut, using many cutting picks at high
spends; waler sprays are used for dust suppression.
Some of the damp coal dust settles on the props,
providing a lubrication film between the rubbing
surfaces and thereby reducing the coefficient of
friction, :

This decrease in the coefficient of friction be-

tween the rubbing surfaces on the props in Do-
minion No. 20 Colliery would account for the lower
efficiency of the props observed on the wall face.

Conclusions

Prop loads do not increase continuously with prop
yield for the type of steel friction prop observed. It
is reasonable to assume that the average load sup-
ported per prop is approximately 70 to 75 per cent
of the average of the maximum loads that the props
are capable of supporting for the prop yields ob-
served,

The steel props were loaded to 70-80 per cent of
the maximum observed underground as the faces
advanced one complete cut.

The capacity of the friction props seems to be af-
fected to a great extent by conditions on the long-
wall face. Those factors that can change the nature
of the rubbing surfaces and lower the coefficient
of friction greatly reduce the efficiency of the
props as roof supports.

The steel friction props are more efficient than

the hardwood packs that they replaced as roof sup-
ports.
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