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.e study of the effects of mining height on overlying strata movement and underground pressure characteristics during ex-
tremely thick coal seam fully mechanized sublevel caving mining is very important for choosing the reasonable mining height and
the support. Based on the geological setting and mining conditions at the Xiegou Coal Mine, the results of the physical simulation
test and the numerical simulation technology will be used. Some conclusions can be drawn as follows: (1) With the mining height
increase, the top coal gradually converted from tensile failure to shear damage, and the coal wall gradually transformed from shear
failure to tensile damage. (2) When the mining height is 7.5 m, the full-seam collapse distance, the immediate first weighting
interval, and the main roof first weighting length are shorter than that when the mining height is 4m, and the periodic weighting
length for the two mining heights is almost the same. (3) With mining height increase, the initial mining stage and the transition
stage become shorter, and the production rates become better. (4) .e law of the abutment pressure peak and the sphere of
influence increase slightly, and the working resistance of support needed to be strengthened. (5).e subsidence quantity of the top
coal in the control area increases along with the mining height in a quadratic polynomial way but decreases along with the initial
supporting force in a negative logarithmic rule. (6) After assigning the subsidence, the regression relation between the initial
supporting force and the mining height is a quadratic polynomial.

1. Introduction

Article 68 of China’s “Safety Regulations for Coal Mines”
clearly stipulates that caving top coal is strictly prohibited if
the mining and caving rate is greater than 1 : 3. As for the
current fully mechanized caving mining technology and
equipment, the top coal caving thickness is three times
thicker than the height of the bottom mining; a series of
serious problems in overlying strata movement rule, mine
strata behaviors and control, top coal recovery rate, and so
on still exists which makes the application range of caving
technology in coal seam thickness restricted seriously [1–9].

Based on the fact that the current bottom coal cutting height
of fully mechanized top coal caving face in China is generally
2.0–3.0m and some reach 3.8m, the application of a coal
seam with a thickness greater than 14m thick is limited.
With the increase of coal cutting height in the bottom layer,
the ventilation section can be increased, the gas can be
prevented from exceeding the limit, the coal caving space
can be increased, the mining and caving ratio can be op-
timized, and the coal caving efficiency can be increased,
which canmeet the technical requirements of extrathick coal
seam and also meet the relevant provisions of the national
coal mine safety regulations [10–14]. .e working resistance
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of the caving support is less than that of the large mining
height support. .e large mining height caving hydraulic
support with a mining height of 5.2m is under development,
and the 7.2m large mining height hydraulic support has
been put into production. .erefore, the support and
supporting equipment for fully mechanized top coal caving
with large mining height will be gradually improved [15–17].

.e bottom coal cutting height is one of the key factors to
determine whether the fully mechanized top coal caving can
achieve high yield and high efficiency in the extrathick coal
seam. .e field is often estimated by experience, which often
leads to poor results. With the increase of mining height and
coal wall, the probability of coal wall spalling increases. .e
interaction between the hydraulic support and its top coal and
the top increases the probability of top coal end leakage, which
worsens the stress state of the hydraulic support, for example,
the top beam of the hydraulic support is pulled and damaged,
and the top beam of the hydraulic support rises or falls
resulting in the roof beam steps or even the collapse [18–22]. As
the thickness of top coal becomes thinner, the damage degree
of top coal will change, and the working resistance of support
will change [1, 3]. In particular, it is worth mentioning that the
flexible reinforcement of the prevention and control of large
mining height coal wall spalling proposed by Zhang and Chen
[23] and the step coal wall mining method proposed by Zhang
et al. [24] can fundamentally solve the problem of large mining
height coal wall spalling.

.e good relationship between support and surrounding
rock is the key to give full play to the production capacity of
large mining height fully mechanized caving mining.
However, there is little relevant research on the influence of
the change of mining height on the roof movement rule, the
stability of mining supporter, and the stability of coal wall
and end face. .e Xiegou Coal Mine no. 13 seam is selected
for research purposes. We studied the characters of over-
burden strata movement in extrathick coal seam and mining
height effect of surrounding rock control using theoretical
analyses and numerical simulation. .is paper provides a
reference for the selection of the coal cutting height of the
bottom of the fully mechanized caving mining in the su-
perthick coal seam.

2. Geological Settings and Mining Conditions

Production at the Xiegou Coal Mine of Shanxi Province on
the no. 13 mellow roof extrathick middle hard coal seam
reaches 1500 kt/a..e average buried depth of the no. 13 coal
seam is 360m. .e mine uses the large mining height fully
mechanized caving mining technology. .e comprehensive
composition of the overlying strata, the lithology and me-
chanical parameters of each layer are clear, and the specific
measured physical and mechanical parameters are shown in
the literature [1].

3. Physical Experiments

Based on the prototype condition and test device, the
geometric ratio of the model is determined to be 1 : 40. Large
plane strain rigid loading test device with

length× height× thickness� 4370mm× 4600mm× 200mm
is adopted. .e overlying rock movement law and the
mining pressure development law are simulated, respec-
tively, when the mining thickness is 37.5 cm (actually 15m),
the mining height is 10 cm (actually 4m, mining and re-
leasing ratio 1 : 2.75), and the mining height is 18.75 cm
(actually 7.5m, mining and releasing ratio 1 :1) (Figure 1).

In the physical experiments, Fenhe sand is selected as
aggregate, lime, calcium carbonate, and gypsum are used as
cementing materials and borax is used as a retarder. Con-
sidering the discontinuity caused by the appearance of joints,
cracks, and so on, the mechanical properties of rock and coal
measured in the laboratory are considered to have crack
coefficients of 0.7 and 0.6, respectively. .en the mechanical
properties of each layer in the model were obtained by
scaling the corresponding parameters of rock and coal
measured in the laboratory based on similar theories.

3.1. Fracture and Caving Characteristics of Top Coal

3.1.1. 0e First Caving of Top Coal. When the mining height
is 4m and the working surface is advanced by 29.68m
(74.2 cm), the full thickness of the top coal is firstly caving
(Figure 2(a)) and the primary caving of top coal is the caving
which is mainly caused by tensile failure after layered
bending settlement. When the mining height is 7.5m and
the working surface is advanced by 22.08m (55.2 cm), the
surrounding rock of the roof sinks and the top coal fully
collapsed (Figure 2(b)) and the first caving of top coal is
mainly the riser of shear failure of whole cutting.

3.1.2. 0e Caving Angle of Top Coal. When the mining
height is 4m, the maximum caving angle of top coal is 87°
and the minimum is 34.68°, with an average of 67.36°. .e
average caving angle of top coal is 76.54° during the period of
impact pressure and roof fracture. When the mining height
is 7.5m, the maximum value of the caving angle of top coal is
90°, the minimum value is 69.54°, and the average value is
80.24°. .e average caving angle of top coal is 88.26° during
the period of impact pressure and roof fracture.

3.1.3. 0e Advanced Caving of Top Coal. When the mining
height is 4m, the advanced caving of top coal can be divided
into the following situations:

(1) When the working face is pushed 42m (105 cm), the
top coal is directly jacked and the cave-in angle of top
coal is an advanced fracture at 67° above the support
(Figure 3(a)).

(2) When the top coal is overhanging behind the hy-
draulic support, pushing the support upward will
easily lead to the fracture of the lower top coal in the
front of the top beam of the support, and collapse
behind the support. When the working face is ad-
vanced by 45.52m (113.8 cm), the lower top coal
caved in layers within 2m (5 cm) and a caving angle
fracture of 28° was formed at 1.05m (2.63 cm) behind
the front section of the top beam (Figure 3(b)).
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(a) (b)

Figure 2:.e first caving of top coal. (a).emining height is 4m and the working face is pushed 29.68m. (b).emining height is 7.5m and
the working face is pushed 22.08m.

Movement law of overlying strata during no. 13 coal seam mining 

Figure 1: Photo panorama of the entire model.

(a) (b)

Figure 3: Continued.
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(3) .is is the first time the basic roof to pressure or
periodic pressure, roof rock beam structure ahead
of rotation, fracture, bending, and subsidence di-
rectly advance to the top coal directly above the
hydraulic fracturing collapse. For example, when
the working face is advanced by 49.04m (122.6 cm),
the fracture angle of the direct roof is 51° and the
direct effect of the roof breaking structure on the
overhanging top coal causes the top coal to break in
advance at an oblique angle of 52° in the coal wall of
the working face and in collapse angle of 62° at the
end of the top beam of the support (Figure 3(c)).
Generally speaking, the advanced caving position is
generally located in the front end of the working
face bracket.

When the mining height is 7.5m, the advanced caving of
top coal not only has the advanced caving law of top coal
when the mining height is 4m but also has its own char-
acteristics. For example, when the working face is advanced
by 23.84m (59.6 cm), the direct roof first collapses to press,
advanced coal wall 15.2m (38 cm) roof fracture occurs, and
advanced coal wall 3.6m (9 cm) fracture occurs
(Figure 3(d)). When the coal face is advanced by 52m
(130 cm), the basic roof comes under pressure for the first
period and the top coal breaks in the middle of the top beam
of the support (Figure 3(e)). When the coal face is pushed
forward 58.56m (146.4 cm), the no. 36 subkey stratum
suddenly comes under pressure, resulting in advanced ro-
tation, fracture, bending, and subsidence. .e direct roof
collapses suddenly at a caving angle of 36° above the coal wall
(Figure 3(f)). In a word, the advanced caving position of top

coal presents diversity, the front end of the top beam, the
middle part, the back part, and even the advanced coal wall
are all possible.

3.1.4. Lag Caving of Top Coal. When the mining height is
4m, the maximum distance of the top beam end of the upper
top coal lagging support is 18.95m (47.37 cm) and the
maximum distance of the bottom top coal lagging support
caving is 4.54m (11.34 cm). When the mining height is
7.5m, the maximum distance of the top beam end of the
upper top coal lagging support is 11.42m (28.56 cm) and the
maximum distance of the bottom top coal lagging support
caving is 2.07m (5.18 cm).

3.2. Roof Caving Characteristics. .e caving steps of
different mining heights for top coal, immediate roof, and
basic roof are given in Table 1. It can be seen that the full-
thickness caving step of 7.5m mining height top coal, the
first pressing step of direct top, and the first pressing step of
basic top are all less than 4m mining height, and the dif-
ference between the average periodical pressing step and 4m
mining height is not significant.

When the mining height is 4m, the minimum caving
angle of the direct roof is 61.25° and the maximum caving
angle is 114.25°, with an average of 71.2°. .e minimum
caving angle of the basic roof is 47°, and the maximum
caving angle is 86°, with an average of 71.9°. When the
mining height is 7.5m, the minimum caving angle of the
direct roof is 64.3°, the maximum caving angle is 144.8°, and
the average is 77.9°. .e minimum caving angle of the basic

(c) (d)

(e) (f)

Figure 3: .e advanced caving of top coal.

4 Advances in Civil Engineering



roof is 38° and the maximum caving angle is 88°, with an
average of 72.3°.

.e primary pressure fracture line of 4m mining height
basic roof is on the coal wall, and the average position of the
9 faults lags behind the coal wall of the working face by
0.88m (2.2 cm). .e primary pressure fracture line of the
base roof with a mining height of 7.5m was 8.4m (21.0 cm)
in front of the coal wall, and the average location of the nine
faults was 1.44m (3.6 cm) ahead of the coal wall of the
working face.

When the mining height is 4m and the working face is
advanced by 86m (215 cm), the maximum thickness of the
direct roof that fills the goaf can be obtained by
􏽐 h � 40.54m after the second period roof weighting of the
basic roof and the bursting coefficient of gangue behind the
support is Kp � 1.37, when the mining height is 7.5m and
the working face is advanced by 75.64m (215 cm). After the
third cycle of the basic roof is pressed, the suspended basic
roof is located above the goaf caved with the overlying strata,
the goaf of # 8 coal was connected with # 13 coal goaf, and
the caved gangue filled the rear goaf, the maximum thickness
of the direct roof that filled the goaf is 􏽐 h � 55.56m, and the
bursting coefficient of gangue behind the support is
Kp � 1.27. Data analysis above knowable, mining height are
broken, direct change on top coal caving roof falling behind
the free space of impact is bigger, waste rock filling com-
paction degree will lead to different stope mined-out area
before and after the formation of the temporary structure is
different, the first caving of top coal and immediate roof and
basic on the top of the first caving influence is bigger, and the
caving zone height interval and periodic impact are not
obvious.

3.3. Working Resistance of Hydraulic Support. .e distri-
bution histogram of the working resistance of hydraulic
support at different mining heights is given in Figure 4. It
can be seen that the overall working resistance of 7.5m
mining height hydraulic support is greater than the working
resistance of 4m mining height.

3.4. Roof Displacement Distribution. When the mining
height is 4 m and the working face has been advanced by
86m (215 cm), the starting position of advanced defor-
mation of top coal is basically stable at about 48.3 m
(120.8 cm). .e maximum concentration coefficient of
the support stress in front of the working face was
1.7∼2.3, and the distance from the peak point of the
support stress to the coal wall was 2.65∼8.96m
(6.63∼22.4 cm), with an average of 5.48 m (13.7 cm). .e
bearing stress obviously affects the coal wall in a range of
31.28∼38.32m (78.2∼95.88 cm).

When the mining height is 7.5m and the working face
has been advanced by 75.64m (189.1 cm), the starting po-
sition of advanced deformation of top coal is basically stable
at about 58.4m (146.0 cm). .e maximum concentration
coefficient of the support stress in front of the working face
was 2.1∼2.7, and the distance from the peak point of the
support stress to the coal wall was 2.76∼10.32m
(6.9∼23.3 cm), with an average of 8.72m (21.8 cm). .e
bearing stress obviously affects the coal wall in a range of
34.52∼43.88m (86.3∼109.7 cm).

It is concluded that the influence range of advanced
abutment pressure in extrathick coal seam is large, and
with the increase of mining height, the peak value of the
abutment pressure and the influence range are slightly
increased, so the distance of advanced support along the
groove of the working face should be increased, and the
prevention and control strength of the coal wall should be
strengthened.

3.5. Mining Recovery Ratio. .e statistical results of coal
recovery rates at different mining heights and stages are
shown in Table 2. It can be seen that when the mining height
is 7.5m, the distance between the initial mining stage, the
transition stage is relatively short, and the recovery rate of
the working face is high. In the normal coal discharge stage,
the mining rate of working face with a mining height of
7.5m is also higher than that of working face with a mining
height of 4m.

Table 1: .e statistics of top coal, immediate roof, and basic roof caving interval.

Serial
number Press to name

Face advance distance Roof weighting pace
4m mining height

(m)
7.5m mining height

(m)
4m mining height

(m)
7.5m mining height

(m)
1 .e top coal caved in thick 29.68 22.08 29.68 22.08
2 Direct roof first caving 42.00 23.84 42.00 23.84
3 Primary top pressure 49.04 37.92 49.04 37.92
4 .e first period roof weighting 63.12 52.00 14.08 14.08
5 .e second period roof weighting 86.00 67.36 22.88 15.36
6 .e third period roof weighting 93.04 75.64 7.04 8.28
7 .e fourth period roof weighting 110.80 95.76 17.76 20.12
8 .e fifth period roof weighting 119.08 106.32 8.27 10.56
9 .e sixth period roof weighting 134.56 121.96 15.46 15.64
10 .e seventh period roof weighting 145.24 132.20 10.68 10.24
11 .e eighth period roof weighting 161.48 140.76 16.25 8.56
12 .e ninth period roof weighting 171.16 154.24 9.67 13.48

13 .e average of periodic roof
weighting pace — — 13.57 12.90
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4. Theoretical Analysis

.e top coal goaf side in the control top area is the free
surface, the other three sides are the solid coal after the loss,
the top is the direct top, and the bottom is the hydraulic
support..ere are a large number of weak structural surfaces
such as bedding, cracks, and holes in the top coal. After the
top coal body bears the deformation pressure of the direct
top and the basic top, the deformation of the surrounding
rock gradually increases, the cracks gradually close, the
strength increases, and the compression deformation in the
vertical direction and the horizontal displacement towards
the goaf in the horizontal direction gradually increase. Part
of the roof pressure deformation pressure is transformed
into the deformation of the top coal, and part is transferred
to the support through the top coal. When all the voids in the
top coal are compressed, the total deformation can be
expressed by equation (1) [3, 25]. Obviously, the total
compression of the top coal increases linearly with the in-
crease of the thickness of the top coal (i.e., the top coal
becomes thinner after the mining height increases. .e
smaller the absorbable roof deformation pressure is, the
greater the pressure transmitted to the working face support
is. .erefore, with the increase of mining height, the mine
pressure behavior is intensified.

S1 � nMd(1 + λ) � 1 −
cd

c
􏼠 􏼡􏼠 􏼡 × 100% × Md(1 + λ),

(1)

where n is the porosity, which refers to the ratio between
the sum of pore and fracture volumes in the coal seam
and the total volume of the coal seam, y � A1 + (A2 − A1/

1 + 10(log x0− x)p) � 1.2321 + (61.4409/1 + 100.0742(25.436− x))

represents the dry bulk density of coal seam, 1.334 g/mm3 is
taken from no. 13 coal in Xiegou, HIi � (100􏽐 M/
(1.2􏽐 M + 2.0)) ± 8.9 represents the specific gravity of the
coal seam, 1.4420 g/mm3, and HIi � 30

����
􏽐 M

􏽰
+ 10 is lateral

pressure coefficient, 1.2.
Based on the random distribution characteristics of

internal defects in coal rock in literature [26], the statistical
mechanics model of coal rock loss under the action of
supporting pressure is established, and the calculation
formula of coal seam mining height is determined. .e
formula has many parameters and it is difficult to choose,
but it can be seen that the depth of the coal wall slab side
increases linearly with the mining height, and the mining
height can be determined according to the allowable slice
side amount.

5. Numerical Simulation

5.1. 0e Setting of Numerical Model

5.1.1. Calculation Model. FLAC3D and Mohr-Coulomb
criteria are used to judge rock mass failure. .e average
mining depth of # 13 coal in Xiegou Coal Mine is 360m.
.e coal seam (including 3 layers of gangue) is 15m thick
and the roof rock is 360m, so the height of the model is
405m. 50m solid coal is left on the starting side of the
advanced direction of the working face, the advanced
length of the working face is 300 m and 100m of solid coal
is left ahead of the stop-production line, so the length of the
model is 450m. .e length of the working face is 240m,
and 40m solid coal pillars are taken at both ends of the
length direction of the working face. Considering

Table 2: .e statistics of coal recovery ratio in different stages.

Stage
4m mining height 7.5m mining height

Forward distance
(m)

Top coal release
rate (%)

Face recovery rate
(%)

Forward distance
(m)

Top coal release
rate (%)

Face recovery rate
(%)

Primary
recovery 0∼17.36 0 25.87 0∼15.04 0 48.5

Transition 17.36∼29.68 16.7 38.11 15.04∼22.08 25.4 61.2
Normal
drawing 29.68∼ 83.4 87.03 22.08∼ 88.6 92.8

5000 6000 7000 8000 9000 10000 11000 12000 13000

Fr
eq

ue
nc

y 
(%

)

Support resistance (kN)

0
5

10
15
20
25
30
35

(a)

6000 7000 8000 9000 10000 11000 12000 13000 14000

Fr
eq

ue
nc

y 
(%

)

Support resistance (kN)

0

5

10

15

20

25

30

(b)

Figure 4: Distribution histogram of powered support working resistance. (a) 4.0m mining height. (b) 7.5m mining height.
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symmetry, half of them are taken along the length direction
of the working face. Face width along
groove× height � 5.0m × 4.0m. Different mining heights
and support forces of different supports (8000 kN,
12000 kN, 15000 kN, 18000 kN, and 21000 kN) can form 25
orthogonal schemes.

.e coal strata are in a horizontal state in themodel, and it
is assumed that the stratified and homogeneous coal masses
are isotropic. Considering the influence of geological struc-
ture, 1.2 times of the vertical stress is taken into account in the
strike and inclination of coal seam, and the effect of dead-
weight is taken into account in each element of themodel..e
front, back, left, and right sides of the model are only con-
strained by horizontal displacement, the bottom is con-
strained by horizontal and vertical displacement, and the top
is simulated with full thickness, which is the free boundary.

5.1.2. Simulation Process. In the calculation process, each
excavation is 5m along the advance direction of the working
face, the excavation height is 3m, 4m, 5m, 6m, and 7.5m,
respectively, and the calculation reaches the balance. .is
cycle continues until 300m is advanced on the face. .e
caving law of top coal and roof is used to simulate the caving
of top coal and roof. .e first caving step of top coal is 10m,
the first pressing step of direct top is 15m, and the first
pressing step of basic top is 30m. .en according to the
control roof spacing of 5m, the top coal 5∼10m behind the
coal wall is taken out, and the basic roof period is used to
press the step spacing of 10m. .e direct top thickness
changes according to the law as shown in literature [2], and
the supporting effect of the exposed gangue on the process of
mining is simulated by dynamically changing the material
characteristics [27].

5.2. Analysis of Roof Failure Field of Top Coal with Different
MiningHeights. When the supporting force is 15000 kN, the
top coal roof is shown in Figure 5. When the working face of
different mining heights is pushed 150m, it can be seen that

(1) .e height of the roof surrounding rock into the
plastic yield state is not affected by the change of
mining height.

(2) When the mining height is 3∼5m, the coal wall
distance of no. 50 fine sandstone and no. 44 lime-
stone reaching the plastic yield state is 17.5m and
15m, respectively. When the mining height is 6m
and 7.5m, the distance between the coal wall of no.
50 fine sandstone and no. 44 limestone reaching the
plastic yield state in advance of the working face is
22.5m.

(3) With the increase of mining height, the damage
range of coal wall tends to increase and the damage
degree tends to be serious.

(4) When the mining height is more than 5m, the
leading failure range of top coal is obviously
enlarged.

5.3. Analysis of Mechanical Properties of Top Coal with Dif-
ferent Mining Heights. When the supporting force is
15000 kN, the vertical stress distribution curve at the top coal
for the working face of different mining heights is pushed
250m as shown in Figure 6. It can be seen that, with the
increase of mining height, the plastic zone of the coal body at
the top increases, the range of pressure relief zone widens,
and the stress peak slowly increases and transfers to the
depth of the coal body. .e results show that with the in-
crease of mining height, the “cushion” effect of top coal is
weakened, the supporting capacity of coal wall itself is
weakened, and the top coal gradually transits from tensile
failure to shear failure. However, the coal wall is gradually
transformed from shear failure to tensile failure, which is
prone to roof fall and rib spalling. .erefore, the working
resistance of the required support is bound to increase.

5.4. Horizontal Displacement Distribution Characteristics of
TopCoalwithDifferentMiningHeight. When the supporting
force is 15000KN and the working face of different mining
heights is pushed 250m, the horizontal displacement dis-
tribution curves of coal walls at different mining heights and
positions are shown in Figure 7. .e following under-
standing can be obtained:

①.e horizontal displacement of coal wall at the height
of 2m and 3m from the coal seam floor increases in a
quadratic polynomial pattern with the increase of mining
height:

y � −2.0389H
2

+ 30.883H − 60.758 R
2

� 0.9946􏼐 􏼑, h � 2m,

(2)

y � −1.4778H
2

+ 30.367H − 75.466 R
2

� 0.9971􏼐 􏼑, h � 3m.

(3)

In the above formula, y is the horizontal displacement of
coal wall and H is the mining height.

②.e horizontal displacement in the middle of the coal
wall is the largest. When h� 2m and the mining height
exceeds 4∼5m, the horizontal displacement of coal wall
increases slowly. When h� 3m and the mining height ex-
ceeds 5∼6m, the horizontal displacement of coal wall in-
creases slowly.

5.5.0e Relation betweenMining Height and Support Force of
Support Bracket. Figures 8 and 9, respectively, show the
curve of top coal subsidence S with mining height H and
initial support P in the stent-controlled roof area. It can be
seen that, with the increase of mining height H, the sub-
sidence of top coal in the control top area S increases in
quadratic polynomial law and decreases in negative loga-
rithmic law with the increase of support force P. .e re-
gression equation of each curve and its correlation in
Figures 8 and 9 are shown in Table 3.

Figure 10 shows the relationship between support force
P and mining height H for the given top coal subsidence
amount S in the control top area. It can be seen that given S,
P increases with H in a quadratic polynomial rule. .e
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selection of support is not unique, because the protection of
the safety valve should be based on the allowable amount of
subsidence and mining height to determine the support
load. .e stope height can also be determined according to
the existing hydraulic support on-site (the resistance has

been determined) and the allowable amount of subsidence.
According to the current production level of support, when
the mining height reaches a certain value, it is difficult to
produce hydraulic support to meet the requirements. At this
time, it is necessary to “yield” properly to allow larger
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height.

P = 8000KN
P = 12000KN
P = 15000KN

P = 18000KN
P = 21000KN

25

32

39

46

53

60

To
p 

co
al

 su
bs

id
en

ce
 (m

m
)

4.5 6.52.5 5.5 7.53.5
Mining height (m)

Figure 8: Variation curves of subsidence quantity with different
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subsidence or reduce mining height, which is conducive to
the use of hydraulic support with small resistance.

6. Conclusion

.e influence of mining height on the movement charac-
teristics of overlying strata during extremely thick coal seam
fully mechanized sublevel caving mining is determined by
using theoretical analysis, numerical simulation, and
physical experiments..emain conclusions can be drawn as
follows:

(1) With the increase of mining height, the total
thickness caving step distance, the direct top first
pressure step distance, and the basic top first pres-
sure step distance all decreased, but the average
period pressure step distance did not change much.

(2) With the increase of mining height, the peak value
and influence range of abatement pressure increase
slightly, the recovery rate of working face increases
obviously, the pore pressure appears to be intensi-
fied, and the working resistance of support becomes
larger.

(3) Under the condition of mining no. 13 coal with a
thickness of 15m in Xiegou, the working face ad-
vance distance of caved and broken gangue filling the

goaf space is related to the mining height, which is
86m when the mining height is 4m and 75.64m
when the mining height is 7.5m.

(4) .e allowable subsidence of top coal and the mining
height effect of the working face should be consid-
ered in determining the support load. .e selection
of support is not unique, and the support load should
be determined according to the allowable subsidence
and mining height. .e stope height can also be
determined according to the existing hydraulic
support on-site (the resistance has been determined)
and the allowable amount of subsidence.
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