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(67) Disclosed is a longwall working face, non-pil-
lared mining method, comprising the following steps: 1.
Excavating a tailentry (2) and a headentry (3); 2. Rein-
forcing a top panel (5) of the tailentry (3) and drilling on
the top panel an energy collecting hole (7) for pre-splitting
blasting; 3. Extracting until a goaf is formed; 4. Blasting
at a position corresponding to the energy collecting hole
and forming a kerf on the top panel; 5. The mining face
collapsing to become a new roadway; 6. Taking the orig-

LONGWALL WORKING FACE, NON-PILLARED MINING METHOD

inal headentry as the tailentry of the next mining face,
and excavating a headentry relative to the tailentry, to
form a new mining face; and 7. Repeating steps 2-6, and
continuing to mine coal until the coal seam mining is com-
pleted. The present method involves continuity between
every two mining faces, non-pillared support, a short
process for forming roadways, and high efficiency of min-
ing and forming roadways.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a coal seam
mining method, and particularly to a longwall working
face coal seam mining method.

BACKGROUND

[0002] With the increased depth of coal mining, a long-
wall mining usually adopts means of retaining pillars to
protect a tailentry roadway. In the case of a relatively
deep roadway, the widths of retained pillars are in-
creased due to the rapidly increased ground stress. In
the goaf-side entry retaining (driving) mining process of
the traditional longwall mining method, large engineering
quantity of roadways, high development ratio, low pro-
duction efficiency, severe resource waste in the deep
mining process, and safety hazards such as gas out-
bursts, frequent rock bursts and air leakage in the goafs
caused by the retained pillars, have become important
problems that are disturbing and affecting mine safety
and efficiency.

[0003] At present, the research on non-pillared mining
in main mining countries domestically and abroad mainly
focuses on two aspects: goaf-side entry driving and goaf-
side entry retaining. Goaf-side entry driving refers to the
following: after the previous working face extracting is
completed, a top panel of the mining face is fully caved,
waste rocks are extruded and compacted, the behaviors
ofthe ground pressure in cover rocks stop, and surround-
ing rocks are stable, a pressure relief zone is formed in
the goaf and the edge of coal mass, and a new roadway
is driven again in the pressure relief zone. In the goaf-
side entry driving, entry driving can only be performed
after a working face of the previous district sublevel ex-
tracting is completed and the top panel of the mining face
is completely caved and compacted, and hence a long
time is required, thereby resulting in difficult production
replacement of many mines in China.

[0004] Goaf-side entry retaining refers to the following:
in the extracting process of the working face, a headentry
in the working face is retained by relevant technology
and taken as a tailentry for extracting of the next working
face. In the current goaf-side entry retaining technology,
in the aspect of roadway inner support, technology such
as wooden shed, I-shaped steel shed, telescopic support
and boltmesh anchor has been developed in succession.
In the aspect of roadway side support, technology such
as timber crib, dense pillar, waste pack, concrete block,
paste backfilling and high-water-content material refilling
has been developed. Despite some achievements, there
are still many deficiencies and problems: the supporting
function of a roadway side coal mass is ignored; there
are few applications for active roadway support technol-
ogy; the roadway side support and the surrounding rock
deformation are uncoordinated; and the support design
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is not systematic.
SUMMARY

[0005] The objective of the present disclosure is to
overcome the defects in the prior art and provide a long-
wall working face non-pillared mining method having ad-
vantages of reliable support, high mining efficiency and
no requirement of pillars.

[0006] In order to achieve the objective of the present
disclosure, the present disclosure provides a longwall
working face non-pillared mining method, includes steps
of:

(1) excavating two communicated roadways on a
coal seam as a tailentry and a headentry of a first
mining face;

(2) reinforcing a top panel of the headentry and drill-
ing on the working face side of the top panel of the
headentry a plurality of energy collecting holes for
pre-splitting blasting;

(3) extracting until a goafis formed, and the roadway
is eliminated;

(4) blasting at a position corresponding to the energy
collecting holes on the top panel of the original head-
entry of the goaf, and forming a directional kerf, ex-
tending up and down along the entire original head-
entry, on a side of the top panel close to the mining
face;

(5) making the top panel of the mining face collapse
by the pressure from a deep stratum on an upper
portion of the goaf, and forming a new roadway at a
position of the original headentry;

(6) taking the roadway, automatically formed at the
position of the original headentry, as a tailentry of a
next mining face, and excavating a headentry rela-
tive to the tailentry, to form a new mining face; and
(7) repeating steps (2) to (6), and continuing to mine
coal until coal seam mining is completed.

[0007] In order to further achieve the objective of the
present disclosure, step (2) further includes steps of:
mounting a sensor on the top panel of the headentry, and
wire-transmitting signals to the ground for remotely real-
time monitoring of the status of the headentry. An anchor
rod with constant resistance and large deformation is
adopted in the step (2) to reinforce the top panel of the
headentry. A bidirectional energy collecting pre-splitting
blasting method is adopted in the step (4) to perform a
directional kerfing. In the steps (1) and (6), the roadways
need also to be subjected to leakproof and fireproof treat-
ments. The sensor in the step (2) includes a top panel
separation indicator and an anchor rod stress analyzer.
[0008] Compared with the prior art, the longwall work-
ing face non-pillared mining method provided by the
presentdisclosure has one or more of the following prom-
inent substantive features and notable progresses. In the
longwall working face non-pillared mining method pro-
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vided by the present disclosure, the energy collecting
holes for pre-splitting blasting are drilled on the working
face side of the top panel of the headentry; blasting is
performed at the position corresponding to the energy
collecting hole; the kerf extending along the original
headentry is formed on a side of the top panel close to
the mining face; the goaf is caved along the kerf, so that
the roadway can be automatically formed at the position
of the original headentry; the top panel of the roadway
cannot be affected by goaf carving and can be kept in
good state; then the roadway is taken as a tailentry of
the next mining face, and the next mining process is per-
formed continuously; and every two mining faces are
continuous and not supported by pillars. Therefore, com-
pared with the prior art, the longwall working face non-
pillared mining method has prominent substantive fea-
tures. In addition, the longwall working face non-pillared
mining method provided by the present disclosure
achieves the objective of non-pillared support and high
coefficient of mining. Moreover, as long term is not re-
quired in the roadway forming process, the time of con-
tinuous coal seam mining can be reduced under the
premise of safety, and hence the longwall working face
non-pillared mining method provided by the present dis-
closure has significant progress compared with the prior
art.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1 is a schematic structural top view of a mining
face in a longwall working face non-pillared mining
method provided by the present disclosure;

FIG. 2 is a schematic structural front view of the min-
ing face in the longwall working face non-pillared
mining method provided by the present disclosure;
FIG. 3 is a schematic structural view illustrating the
reinforcement and drilling of a headentry of a first
mining face in the longwall working face non-pillared
mining method provided by the present disclosure;
FIG. 4 is a schematic structural view illustrating the
process of forming a goaf on the first mining face in
the longwall working face non-pillared mining meth-
od provided by the present disclosure;

FIG. 5 is a schematic structural view illustrating the
process of goaf carving in the longwall working face
non-pillared mining method provided by the present
disclosure; and

FIG. 6 is a schematic structural view of an anchor
rod with constant resistance and large deformation
in the longwall working face non-pillared mining
method provided by the present disclosure.

[0010] Reference numerals in the accompanying
drawings: 1 - first mining face, 2 - tailentry, 3 - headentry,
4 - extracting face, 5 - top panel, 6 - anchor rod with
constant resistance and large deformation, 7 - energy
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collecting hole, 61 - nut, 62 - ball pad, 63 - tray, 64 -
constant-resistance device, 65 - connecting sleeve, 66 -
rod body.

DETAILED DESCRIPTION

[0011] Detailed description will be given below to the
specif structural details and the installation and use proc-
ess of a sludge discharge pipe floating body provided by
the present disclosure.

[0012] In the non-pillared mining method provided by
the present disclosure, a first mining face needs to be
formed atfirst. As illustrated in FIGS. 1 and 2, the method
for forming the first mining face 1 is the same as the
traditional method including steps of: determining a pri-
mary mining position on a mining edge of a coal seam,
and excavating two parallel roadways 2 and 3 at the po-
sition by an S100A roadheader. The two parallel road-
ways 2 and 3 are communicated with each other at the
tails through a roadway 4. The roadway 2 close to the
edge is a tailentry; the roadway 3 close to the next mining
face is a headentry; and the roadway for communicating
the tailentry 2 and the headentry 3 is an extracting face
4. Each mining face mustbe provided with two roadways;
the tailentry is a material delivery roadway; and the head-
entry is an airreturn roadway. In actual mining, the mining
process begins from the extracting face 4 until all the
coals in areas between the tailentry 2 and the headentry
3 are worked out, and then the next mining face is mined.
[0013] Subsequently, asillustrated in FIG. 3, the head-
entry 3 of the first mining face 1 is supported. The sup-
porting process includes passive support and active sup-
port. The passive supportis to set up a frame in the head-
entry 3, and the frame passively bears the pressure from
a top panel of the headentry 3. The supporting means
has the defects of high material consumption, high cost
and limited supporting effect. The active support is to
additionally arrange an anchor rod on the top panel 5 of
the headentiy 3 to reinforce the top panel 5. The anchor
rod 6 is usually 5to 10 m in length and prop the top panel
5 of the headentry 3 by being connected with a relatively
stable rock mass on an upper layer. The common anchor
rod has a small deformation and can be easily broken.
An anchor rod with constant resistance and a large de-
formation is adopted for reinforcement in the present dis-
closure. The anchor rod with constant resistance and a
large deformation has been disclosed in detail in the pat-
ent publication document CN 01858225B. The anchor
rods with constant resistance and large deformation 6
are uniformly distributed on the top panel 5 of the head-
entry 3 of the first mining face 1, and the spacing is set
to be 2 to 5 m as required.

[0014] As illustrated in FIG. 6, the anchor rod with con-
stant resistance and large deformation 6 is an anchor rod
designed for large-deformation roadways and high-
stress roadways, where the constant resistance can be
maintained and the elongation is maintained by a me-
chanical slide means. The anchor rod with constant re-



5 EP 2 801 697 A1 6

sistance and large deformation 6 includes a nut 61, a ball
pad 62, a tray 63, a constant-resistance device 64, a
connecting sleeve 65 and a rod body 66. The constant-
resistance device 64 has a cylindrical structure and is
sleeved at the tail of the rod body 66; the tray 63 and the
nut 61 are sleeved at the tail of the constant-resistance
device 64 in sequence; a central portion of the tray 63 is
provided with a hole through which the constant-resist-
ance device 64 passes; the nut 61 is in a threaded con-
nection with the constant-resistance device 64; the ball
pad 62 for buffer is disposed between the nut 61 and the
tray 63; and the connecting sleeve is disposed at the
other end of the constant-resistance device 64.

[0015] When the anchor rod with constant resistance
and large deformation 6 is applied to a roadway, if the
deformation of surrounding rocks of the roadway ex-
ceeds the bearing range of the anchor rod, a relative
displacement is generated by the rod body 66 of the an-
chor rod and the constant-resistance device 64 provided
with threaded structures on junction surfaces thereof,
namely the anchor rod 6 is subjected to a large deforma-
tion representing a radial extension as the large defor-
mation of the surrounding rocks. After the large deforma-
tion of the surrounding rocks, the energy thereof is re-
leased, but the anchor rod with constant resistance and
large deformation 6 can still maintain constant working
resistance after extension; when the deformation energy
ofthe surrounding rocks is less than the constant working
resistance of the anchor rod with constant resistance and
large deformation 6, and the constant-resistance device
64 is restored and tightly sleeved on the rod body 66, the
roadway is in a stable state again, and hence the stability
of the roadway can be achieved and the safety hazards
such as the impact of the top panel falling can be elimi-
nated. The bearing capacity of the anchor rod with con-
stant resistance and large deformation 6 is in a range of
15 to 20 KN and the elongation thereof can reach 300 to
600 mm. Therefore, the anchor rod with constant resist-
ance and large deformation 6 has a large deformability
so as to be adapted to the high deformability of goaf road-
ways.

[0016] In addition, energy collecting holes 7 linearly
arranged are drilled up onthe top panel 5 of the headentry
3 of the first mining face 1, close to a side of the first
mining face, in sequence by an MQT-120J drill, so that
the blasting process can be conveniently achieved by
the energy collecting holes 7 and hence the directional
kerf can be achieved. The pitch of the energy collecting
holes 7 is 2 to 5 m and determined by the characteristics
of actual strata. Meanwhile, the roadways 2, 3 and 4 need
also to be sprayed with urea-formaldehyde polystyrene
foam for leakage resistance and fire resistance.

[0017] Inthepresentdisclosure, atop panel separation
indicator and an anchor rod stress analyzer are also dis-
posed on the top panel 5 of the headentry 3 of the first
mining face, and shape and position sensors may be also
mounted at a corresponding position of the side wall and
bottom surface of the headentry 3. The top panel sepa-
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ration indicator is mounted on the top panel 5 and can
detect the variation of the relative displacement of a de-
termined near point relative to a determined far point, so
as to monitor the fall state of the top panel 5; the anchor
rod stress analyzer is mounted on the top panel 5 through
the anchor rod 6 and can detect the pressure of the top
panel 5 on a top face of the tray 63 of the anchor rod with
constant resistance and large deformation 6, so as to
monitor the variation of the fall pressure of the top panel
5; and the shape and position sensors are respectively
mounted on the top panel 5, the bottom surface and two
side walls of the headentry 3 and configured to monitor
the variation of the cross-sectional shape of the headen-
try. 3. Signals monitored by the top panel separation in-
dicator, the anchor rod stress analyzer and the shape
and position sensors are all transmitted to the ground
through a wire and subjected to data conversion on the
ground; converted data are remotely transmitted by
means of Ethernet and the like; hence workers can re-
motely monitor and analyze the data, so as to remotely
monitor the state of the headentry 3 in real time.

[0018] After completion of above works, the mining
face is gradually extracted until a goaf is formed. As il-
lustrated in FIG. 4, after the goaf is formed, a side wall
on a side of the headentry 3 of the first mining face 1 is
eliminated; the headentry 3 and the goaf are merged to-
gether; and the roadway is eliminated.

[0019] After the goaf is formed on the first mining face
1, a bidirectional energy collecting pre-splitting blasting
device is mounted at the position corresponding to en-
ergy collecting holes 7 on the top panel 5 of the original
headentry 3; a blasting lead is connected for the pre-
splitting blasting of the top panel 5 at the position; and a
pre-splitting face is formed on a side of the top panel 5
of the original headentry 3, close to the goaf. The pre-
splitting face is a kerf, bidirectionally extending along the
original headentry 3, on a side of the top panel 5 close
to the mining face, namely a directional kerfing is
achieved on the top panel 5 of the original headentry 3.
The bidirectional energy collecting pre-splitting blasting
method is recorded in a Chinese patent
Z1.200610113007X. The blasting method can not only
have the function of pre-splitting the surrounding rocks
of the top panel 5 but also protect the top panel 5 from
being damaged by blasting. Moreover, the blasting meth-
od has the advantages of simplicity, ease of use, good
blasting effect, low cost and convenient operation.
[0020] A blasthole is formed on a pre-splitting line by
blasting technology; the bidirectional energy collecting
device is adopted for charging; and the energy collecting
direction is driven to correspond to the pre-splitting di-
rection of a rock mass. A cohesive energy flow is formed
by detonation products in two predetermined directions;
a concentrated tensile stress is produced; and the pre-
splitting hole is driven to run through the energy collecting
direction to form the pre-splitting face. As rocks between
drill holes are torn down, the explosive consumption is
greatly reduced. Meanwhile, as the energy collecting de-
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vice protects the surrounding rocks, the damage on the
rock mass on the periphery of the drill hole is also greatly
reduced. Therefore, the technology can not only achieve
the objective of pre-splitting but also protect goaf road-
way top panels. The bidirectional energy collecting de-
vice is processed by tubular products (including PVC
pipes and metal pipes) with certain strength (the uniaxial
compressive strength is 1.6 MPa to 2.0 MPa); the diam-
eter of the energy collecting device is different according
to the diameter of the hole and determined by the coef-
ficient of the decoupling charge of specified rock mass;
the energy collecting holes on the bidirectional tensile
energy collecting device have various shapes and may
be round, elliptical, square, rectangular and the like; and
parameters of the energy collecting holes are determined
by the lithologic characters and explosives. The pore size
and the hole pitch of the energy collecting holes on the
bidirectional tensile energy collecting device are relevant
to the lithologic characters, the rock mass structure, the
initial stress state of the engineering rock mass, and the
like. Corresponding functional expressions need to be
established. The parameters are designed according to
relevant calculation results.

[0021] As illustrated in FIG. 5, the goaf is caved under
the influence of the directional kerfing and the pressure
from a deep stratum above the goaf. As a directional
kerfing is applied to the top panel 5 of the headentry 3 of
the original first mining face, the top panel 5 of the head-
entry 3 of the original first mining face will not fall in the
case of goaf caving; a slope of the haulage roadway 3
(namely an A area in FIG. 5) is formed after the caved
goafis caved along the pre-splitting face, on a pre-split-
ting side of the headentry 3; and a roadway is formed
again atthe position of the original headentry 3. The slope
of the newly formed tailentry 3 is sprayed and sealed by
plain concrete so as to prevent harmful gas such as gas
and CO in the goaf from entering into the newly formed
tailentry 3. In this way, the headentry 3 of the original
mining face is retained and reutilized as a tailentry of the
second mining face. Similarly, in the case of extracting
of the third mining face, a headentry of the second mining
face is used as a tailentry of the third mining face by the
technique of the present disclosure.

[0022] Finally, the roadway 3 automatically formed at
the position of the headentry of the original first mining
face is taken as a tailentry of the next mining face; a
headentry relative to the tailentry 3 is excavated; and a
new mining face is formed. Meanwhile, the roadways
must also be sprayed with urea-formaldehyde polysty-
rene foam for leakage resistance and fire resistance.
[0023] The above mining steps are repeated for con-
tinuing to mine coal until the coal seam mining is com-
pleted. And hence the longwall working face non-pillared
mining process is achieved.

[0024] In the present disclosure, the energy collecting
holes 7 for pre-splitting blasting are drilled on the working
face side of the top panel 5 of the headentry 3; blasting
is performed at the position corresponding to energy col-
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lecting holes; a kerf extending along the original head-
entry 3 is formed on a side of the top panel 5 close to the
mining face; the goaf is caved along the kerf, so that the
roadway can be automatically formed at the position of
the original headentry 3; the top panel 5 of the roadway
3 will not be affected by goaf caving and can be kept in
good state; the roadway 3 is taken as a tailentry of the
next mining face and the next mining process is contin-
ued; and every two mining faces are continuous and not
supported by pillars. Therefore, compared with the prior
art, the longwall working face non-pillared mining method
provided by the present disclosure has prominent sub-
stantive features.

Industrial Applicability

[0025] The longwall working face non-pillared mining
method provided by the present disclosure achieves a
non-pillared support, has a high mining coefficient, does
not require a long-term wait in the roadway forming proc-
ess, and hence not only guarantees the safety but also
reduces the time of continuous coal seam mining.

Claims

1. Alongwall working face non-pillared mining method,
comprising steps of:

(1) excavating two communicated roadways on
a coal seam as a tailentry and a headentry of a
first mining face;

(2) reinforcing a top panel of the headentry and
drilling on a working face side of the top panel
of the headentry a plurality of energy collecting
holes for pre-splitting blasting;

(3) extracting until a goafis formed, and the road-
way is eliminated;

(4) blasting at a position corresponding to the
energy collecting holes on the top panel of the
original headentry of the goaf, and forming a di-
rectional kerf, extending up and down along the
entire original headentry, on a side of the top
panel close to the mining face;

(5) making the top panel of the mining face col-
lapse by a pressure from a deep stratum on an
upper portion of the goaf, and forming a new
roadway at a position of the original headentry;
(6) taking a roadway, automatically formed at
the position of the original headentry, as a tai-
lentry of a next mining face, and excavating a
headentry relative to the tailentry, to form a new
mining face; and

(7) repeating steps (2) to (6), and continuing to
mine coal until the coal seam mining is complet-
ed.

2. Thelongwall working face non-pillared mining meth-
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od according to claim 1, characterized in that the
step (2) further includes steps of: mounting a sensor
on the top panel of the headentry, and wire-trans-
mitting signals to the ground for remotely real-time
monitoring of a status of the headentry.

The longwall working face non-pillared mining meth-
od according to claim 1. characterized in that an
anchor rod with constant resistance and large defor-
mation is adopted in the step (2) to reinforce the top
panel of the headentry.

The longwall working face non-pillared mining meth-
od according to claim 1, characterized in that a bi-
directional energy collecting pre-splitting blasting
method is adopted in the step (4) to perform a direc-
tional kerfing.

The longwall working face non-pillared mining meth-
od according to claim 1, characterized in thatin the
steps (1) and (6), the roadway is subjected to leak-
proof and fireproof treatments.

The longwall working face non-pillared mining meth-
od according to claim 2, characterized in that the
sensorin the step (2) includes a top panel separation
indicator and an anchor rod stress analyzer.
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