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(54) SUPPORT PILLAR FOR MINE ROOF

(67)  The subject matter of the invention relates to an
artificial pillar, especially an inter-room pillar, formed of
a spatial structure filled with waste rock, which is appli-
cable in underground mining, especially in mines of
non-ferrous metal ores and chemical raw materials. The
spatial structure is made of flexible grid and comprises

sidewalls (6, 7, 8) and a closing sidewall (9) and a bottom
(5) resting on the floor (2), whereas at the top the side-
walls (6, 7, 8) and the closing sidewall (9) are suspended
to the roof (1) by rock bolts (10, 11, 12, 13), wherein the
rock bolts (12, 13) suspending the closing sidewall (9)
are equipped with additional fastening elements (14) .
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Description

[0001] Thesubject matterofthe invention is an artificial
pillar, especially an inter-room pillar, for use in under-
ground mining, especially in the mines of non-ferrous
metal ores and chemical raw materials where single-lay-
er, room and pillar or strip mining methods are used.
[0002] In order to minimize the loss of raw material left
in the goaf, and to facilitate the transition of pillars into
the range of operation under the post-destruction char-
acteristics, inter-room pillars are removed to residual di-
mensions, and waste rock, being a part of the exploitation
gate, can be located within the post-exploitation space
so-called goaf, as dry backfill. The Polish patent descrip-
tion PL158092B1 discloses a room and pillar method of
deposit exploitation in which the pillars located near the
roof falls are partially removed by means of cuttings
whereas the post-exploitation void is eliminated by roof
collapse forced by blasting works, and at the same time
the remains of pillars left in the post-exploitation void are
blasted . In order to minimize the loss of raw material,
the most efficient use of the depositis sought. The Polish
patent description PL 189980 B1 discloses a technology
for the clean removing of mineral deposits using a room
and pillar method, which lie in that the row of pillars lo-
cated near the goaf line is mechanically removed after
previously placing a substitute support pillar formed from
the waste rock in the vicinity thereof.

[0003] The Chinese patent description
CN107524470B discloses an artificial pillar which con-
sists of a specific fluid-permeable geotextile bag rein-
forced with steel hoops. In the upper part, the pillar com-
prises a supply spigot and a vent spigot. The filling of the
pillar is a mixture of a solidifying substance and broken
waste rock. A similar solution is also disclosed in the Chi-
nese patent description CN103562497B.

[0004] The polymer geo grids, are used in the mining
industry as elements of backfill dam or as safety grids,
forming the lining of the excavation. For example, inter-
national patent application WO2008/087537A2 disclos-
es the use of a flexible polypropylene-polyethylene grid
as a reinforcement for a geotextile in a backfill dam. Sim-
ilarly, a polymeric safety grid made of polypropylene with
flame retardant additives is known from US patent de-
scription US5096335A. The grid provides additional pro-
tection of the roof and the underground sides of work to
which it is anchored and can also be used in room and
pillar mining methods. The location of the safety grid on
the pillars sidewalls and along the rooms prevents the
rock from falling into the excavation and reducing its lat-
eral dimensions, while at the same time it does not con-
stitute an obstacle, in case of the need of ripping the
pillars.

[0005] The purpose of the invention is to develop an
easy-to-construct artificial pillar especially an inter-room
pillar, which would make it possible to reduce the loss of
raw material in the residual pillars left, where it is not
possible to remove the deposit cleanly and, moreover,
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to make it possible to manage in situ waste rock whose
increasing production is associated with the small thick-
ness of seams or pseudo-seams and the need to rip off
waste rock in the roof or seam floor during mining and
preparatory works.

[0006] The essence of an artificial pillar, especially an
inter-room pillar formed of a spatial structure filled with
waste rock, is that the spatial structure is made of a flex-
ible grid and comprises a sidewalls and a closing sidewall
and a bottom resting on the floor, whereas at the top of
the sidewalls and the closing sidewall are suspended to
the roof by means of rock bolts, wherein the rock bolts
suspending the closing sidewall being equipped with ad-
ditional fastening elements.

[0007] Advantageously the flexible grid is made of a
polymer, especially polyethylene or polypropylene.
[0008] Also, itis advantageous when the spatial struc-
ture is made of a single cross-shaped grid element and
itis also advantageous when the spatial structure is made
of two grid sections crossing each other in the area con-
stituting the bottom of the spatial structure.

[0009] Itis advantageous when the closing sidewall is
located on the side of the exploitation front.

[0010] Furthermore it is advantageous when the side
edges of the adjacent sidewalls and the closing sidewall
are fastened together by means of connecting elements
or stitched together with cords.

[0011] Itis advantageous when additional fastening el-
ements are hooks or catches.

[0012] The subject matter of the invention is illustrated
in the embodiment in the simplified drawing, in which Fig.
1 shows a spatial structure prepared for filling with waste
rock, and Fig. 2 - the completed artificial inter-room pillar.
[0013] The artificial inter-room pillar (Fig. 1, Fig. 2) was
built in a row of inter-room pillars, in place of the support
pillar that was previously removed. On the floor 2 is the
square bottom 5 of a spatial structure made of a single,
originally flat cross-shaped polypropylene grid element,
the arms of which are the sidewalls 6, 7, 8 and the closing
sidewall 9, wherein the closing sidewall 9 is located on
the side of the face of the exploitation front, and the side-
walls 7, 8 are located on the side of the adjacent pillars
3 and 4 in the same row, and the sidewall 6 - from the
side of the goafs. The sidewalls 6, 7 and 8 are suspended
directly on the roof 1 by means of rock bolts 10, 11, 12
and 13. The closing sidewall 9 located on the side of the
face of the exploitation front, is fastened on additional
fastening elements 14 and 15, which are hooks, consti-
tuting the rock bolt 13, 14 equipment. There is waste rock
16 inside the spatial structure. The side edges of the ad-
jacent sidewalls 6 and 7, 6 and 8, 7 and 9, and 8 and 9,
are additionally fastened together at half height by means
of connecting elements, not shown in the drawing, which
are steel stitches .

[0014] In another embodiment of the pillar, the spatial
structure is made of two intersecting sections of polyeth-
ylene grid, which overlap in the area constituting the bot-
tom 5 of the spatial structure, and the side edges of the
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adjacent sidewalls 6, 7, 8, 9 of the spatial structure are
stitched along the entire height with a polyethylene cord.
[0015] The use of flexible grid for the construction of
the spatial structure makes it possible to spread it on the
floor 2 of the excavation and freely suspend the sidewalls 5
6, 7, 8, whereas the closing of the closing sidewall 9 can
be realized in stages, by pinning or stitching from below
a section of its edge with the edges of the adjacent walls
7 and 8 after locating a storage parts of waste rock 15 in
the emerging spatial structure of the artificial pillar. After 70
the spatial structure is completely filled with waste rock
16, the structure is finally closed by suspending the clos-
ing sidewall 9 by means of fastening elements 14 and 15
and by additionally clipping or stitching its edges with the
edges of the adjacent walls 7 and 8. 15

Claims

1. An artificial pillar, especially an inter-room pillar, 20
formed of a spatial structure filled with waste rock,
characterized in that the spatial structure is made
of flexible grid and comprises sidewalls (6, 7, 8) and
a closing sidewall (9) and a bottom (5) resting on the
floor (2), whereas at the top the sidewalls (6, 7, 8) 25
and the closing sidewall (9) are suspended to the
roof (1) by means of rock bolts (10, 11, 12, 13),
wherein the rock bolts (12,13) suspending closing
sidewall (9) are equipped with additional fastening
elements (14). 30

2, The pillar according to claim. 1, characterized in
that the flexible grid is made of a polymer, especially
polyethylene or polypropylene.

35

3. Thepillaraccording to claim 1, characterized in that
the spatial structure is made of a single cross-shaped
grid element.

4. Thepillaraccordingtoclaim 1, characterized inthat 40
the spatial structure is made of two grid sections in-
tersecting in the area of the bottom (5).

5. Thepillaraccording toclaim 1, characterized in that
the closing sidewall (9) on the side of the exploitation 45
front is located.

6. Thepillaraccording toclaim 1, characterized in that
the side edges of adjacent to each other sidewalls
(6, 7, 8) and closing sidewall (9) are fastened togeth- 50
er by means of connecting elements or stitched to-
gether with cords.

7. The pillar according to claim. 1, characterized in
that the additional fastening elements (14) are hooks 55
or catches.
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