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Based on the study of the movement rule of the rock strata under the influence of the mining speed in the typical working face of
Dongjiahe coal mine, the distribution of microseismic events and the variation characteristics of microseismic parameters in the
slow and fast advancing stage are compared and analyzed, and the mechanism of the rock strata activity under the influence of the
mining advancing speed is revealed from the perspective of the microfracture. ,e results show that the movement of the roof
strata and the stress adjustment of surrounding rock have certain timeliness. ,e maximum advanced distance of microseismic
events in the slow and fast stages is 185m and 130m, respectively, and the maximum lag distance of microseismic events in the
goaf is 120m and 180m, respectively.,e time of stress adjustment of surrounding rock is short, and the load transfer of the roof is
insufficient. ,e advanced distance of microseismic events is increased, and the lag distance decreases. ,e percentage of
microseismic events in the total number of events is 47% and 38%, respectively, in the slow and fast stages of advancing. With the
increase of mining speed, the intensity of roof strata activity in the goaf is weakened. ,e rock failure decreases and the volume of
broken block increases, and roof collapse and rotary subsidence are insufficient. During the nonpressure period, the maximum
development elevation of microseismic events is +350m and +300m, respectively, in the slow and fast stages, while with the
development elevation of microseismic events in the roof pressure near +390m, increasing the mining speed cannot change the
final failure height of the overburden. During the analysis period of roof pressure, the concentrated release of microseismic energy
in the faster stage is 183% of that in the slower stage. ,e increase of large moment magnitude event frequency leads to the
decrease of b value. ,e risk of roof instability and strata behavior increases.

1. Introduction

Under the condition that the working face is safe and
ventilation is permitted, changing the speed of pushing is
an effective measure to increase the output rate of single
working face. However, the development, expansion, and
ultimate stability of surrounding rock fractures need some
time [1, 2]. ,e change of driving speed often leads to roof
strata movement, and ore pressure appears abnormal,
which has adverse effects on working face pressure and
roadway support [3]. ,erefore, it is of great significance
to study the influence rule of pushing speed on the roof
strata movement.

,e change of mining speed has a direct impact on the
subsidence and subsidence velocity of the main roof,
resulting in the occurrence of rock pressure in the stope,
causing the change of the surrounding rock stress envi-
ronment. Liu et al. [4] proposed a comprehensive influence
parameter of mining and geological induced ground fracture
development to describe the effect of pushing rate on the
development of surface cracks. ,e surface fissure angle and
development cycle are linearly positively correlated and
negatively correlated with the mining speed, respectively.
Xie et al. [5] through numerical and similar material sim-
ulation analyzed the stress, displacement, and failure of fully
mechanized caving face surrounding rock under different
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driving speeds in depth. Wang et al. [6] studied the influence
mechanism of the fully mechanized caving working face
mining speed on the stress and deformation of the sur-
rounding rock. It is concluded that increasing the speed of
advance, the front peak stress approaches the working face,
and the peak stress increases. Zhang et al. [7], by means of
laboratory test, numerical simulation, and on-site moni-
toring, obtained the safe driving speed of island working face
under three hard conditions. Li et al. [8], based on the theory
of the elastic foundation beam, analyzed the influence of the
driving speed on the stress distribution of the advance
support. ,e results show that the peak value of stress is
directly proportional to the pushing speed, and the distance
between the peak value and the coal wall is smaller.

,e high speed propulsion of the working face will cause
sudden change of roof subsidence velocity, resulting in the
sudden increase in stress of surrounding rock. Combined
with the occurrence characteristics of the coal seam, it is easy
to induce rock burst, rib spalling of the coal wall, and ad-
vance instability. Feng et al. [9], based on the assumption of
elastic foundation, established a model of the triangular
supercharged loading cantilever beam. ,e analytical solu-
tion for the settlement, bending moment, and bending
elastic energy density of the roof beam under the control of
mining speed is derived. ,e analytical formula for the
rotation angle, breaking span, and breaking release energy
under the influence of mining speed is established. Wang
and Wang [10] believed that the speed of advancing the
working face improves the loading rate of the cantilever
beam at the base roof. Due to the pseudoenhancement
characteristics of the cantilever beam, the elastic strain
energy increases, the ratio of the initial kinetic energy of the
broken rockmass to the total strain energy increases, and the
possibility of dynamic breaking and instability of the high
strength mining face is increased. Zhao et al. [11] studied the
relationship between the mining speed and the bending
deformation energy of the roof. It is considered that the
energy released from the roof increases exponentially with
the increase of mining speed. Liu et al. [12], through cases
analysis, found that high-speed mining and nonuniform
mining are easy to induce rock burst.

,e above research work adopts theoretical analysis and
simulation tests to study the effect of pushing speed on roof
rock activities and has achieved beneficial results for engi-
neering sites. However, the mining site is complex and
changeable. It is difficult to quantitatively evaluate the effect
of pushing rate on roof activity and surrounding rock stress
response in time [13]. Microseismic monitoring technology
can capture the microcracks in the stope and delineate the
surrounding rock damage area in real time [14–17]. ,e
influence of driving speed on the stability of stope sur-
rounding rock is evaluated.

In this paper, the microseismic monitoring system of a
typical working face in a mine is constructed, and the change
rule of the microfracture distribution in the stope under the
influence of different pushing speed is analyzed. ,e in-
fluence characteristics of the pushing speed on the goaf roof
activity are revealed. ,e stability of the surrounding rock of
the working face is quantitatively evaluated through the

variation of microseismic parameters. From the perspective
of microfracture, the mechanism of the pushing rate af-
fecting roof rock movement is analyzed, in order to provide
certain references for the mine face pressure control and
reasonable support under similar conditions.

2. Geological Survey of Working Face

,e working face tends to be 1217m long and tends to be
185m wide. ,e coal seam no. 5 of Shanxi formation is
mainly selected, the coal thickness is 2.5∼4.1m, the average
thickness is 3.3m, and there is a thin coal belt in the range of
540∼765m from the transportation lane. ,e coal thickness
is 1.15∼2.2m. ,e coal seam dip is about 3 degrees, which
belongs to the nearly horizontal coal seam.,e direct roof of
the coal seam is dark-gray coarse sandstones with a thickness
of 0.65∼1.66m and contains a small amount of muscovite. It
contains pyrite nodules and a small number of plant fossils.
,e basic roof is gray medium and fine-grained sandstones
with a thickness of 5.7∼11.77m. ,e composition is mainly
quartz, and the latter is dark rock debris. It contains more
mica plates, mud siliceous cementation, and pyrite nodules.
According to the positions of the key strata, the strata in the
mining affected area are divided into direct roof, low rock
group, middle rock group, and high rock group. According
to the height data of the water flowing fracture zone and
microseismic activity monitoring data of working face roof,
only the low key stratum and middle key stratum of roof
fracture and the high key stratum bend and sink. ,e
progress of working face is shown in Table 1.

3. Spatial-Temporal Evolution and
Microfracture Mechanism of Microseismic
Activity under the Influence of Mining Speed

3.1. Construction of Microseismic Monitoring System. ,e
advanced high-precision microseismic monitoring system
produced from ESG Corporation, Canada, had been in-
stalled for working face used for the real-time monitoring,
location, and analysis of microfracture of coal and rock
mass. ,e system is mainly composed of microseismic
sensors, Paladin mining data loggers, Hyperion ground data
loggers, and 3D visualisation software based on the remote
network transmission developed by Mechsoft Co. Ltd.,
Dalian, China. Microseismic sensors are geophones with a
response frequency range of 15∼1000Hz and sensitivity of
43.3 Vs/m [18].

Combined with the mining and geological conditions of
the working face, the geophones are arranged under the
detection area track lane and the coal seam floor of the
transport roadway, respectively, as shown in Figure 1. ,e
bottom of the drill hole enters the bottom bedrock, the
vertical depth is not less than 3m, and the vertical profile of
the sensor layout is shown in Figure 1. During the instal-
lation of the sensors, the sensors are sent to the bottom of the
drill hole and stuck firmly on the bottom rock wall with the
installation tools. ,e moderate cement mortar is slowly
injected into the drill hole so that the mortar can cover the
sensor. When the mud starts to solidify, the installation tool
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is slowly drawn out of the hole and the cement is used to fill
the hole so that the sensor is fixed at the bottom of the drill
hole [18].

To protect the goaf cable from casing and landfills and to
ensure the signal transmission after the collapse of themined
out area, the sensors in the track lane and the transportation
lane will transmit the signal through the cable to the
workstations under the shaft, and the data collected by each
sensor will be uploaded to the data processing server, the
data storage, and the transmission server at the ground
grouting station through the optical cable (via connection

roadways). After being processed by field workers, they are
sent to scientific research units and the party units. ,e
topological structure of the microseismic monitoring system
is shown in Figure 2 [18].

3.2. 3e Effect of Different Propulsion Speeds on the Distri-
bution Characteristics of Microcracks. According to the
advance progress of the working face, the average speed of
mining in a period of time can be calculated. It can be found
that maximum and minimum values of mining speed are
3.5m/d and 0.55m/d, respectively. As the mining speed is
0.55m/d, the coal mining technology is blasting mining and
it coincides with the head-on meeting stage of coal mining
and driving working face; similar working conditions cannot
be found out; thus the subsmall mining speed value is
chosen. Taking April 12, 2016, to April 16, 2016, as an ex-
ample, the average daily recovery rate of the working face is
1.3m/d, which is a relatively slow stage because the mining
height has obvious influence on roof strata activity.
Meanwhile, the stages of similar mining height and different
mining speeds are selected for comparison. For example,
fromOctober 15, 2015, to October 30, 2015, the average daily
recovery speed was 2.3m/d, which was the relatively fast
stage of advance. Figures 3(a) and 3(b) show the profile
projection of the microseismic event distribution trend in
the slow and rapid phase of the nonpressure generation
period, respectively (two days). ,e results show that during
the nonpressure period, the microseismic events are mainly
concentrated around the mining face and the roof of the coal
seam, forming a large microfracture area in the goaf and the
advanced segment roof (i.e., the overlying strata failure area
caused by mining). ,e microseismic events are mostly
distributed in the front roof of the coal wall, while the
number of microseismic events in the goaf is less. ,e
number of microseismic events in the goaf in the slow and
fast advancing stages accounted for 47% and 38% of total
events, respectively. With the increase of the driving speed,
the proportion of the microseismic events in the goaf area
decreases gradually, which indicates that the roof rock
failure and the intensity of activity decrease in the goaf area
after increasing the daily pushing rate; the roof caving and
rotary subsidence are insufficient at the moment. From the
analysis of the vertical development height of the micro-
seismic events, the height of the microseismic events de-
veloped is the largest near the working face and decreased
gradually to the both sides. During the slow phase, the direct
roof was fully collapsed and fracture developed in the roof
strata. With the bending and subsidence of the key stratum,
the upper soft rock has enough time for the failure of
separation and fracture. ,e maximum development height
of microseismic events is +350m, and the high strata group
occurs curve subsidence and separation failure, while the
maximum development height of microseismic events is
+300m at high speed. ,e distribution of microseismic
events in the high strata group is basically absent. For the
distribution of microseismic events in the goaf, the maxi-
mum development height of microseismic events in the goaf
is distributed in the middle strata during the slow advancing

Table 1: Some parts of advancing progress of working face #22517.

Time Point distance (m)
2015/01/09 981
2015/01/19 942
2015/01/30 917
2015/02/09 885
2015/02/15 856
2015/02/27 847
2015/03/09 803
2015/03/19 779
2015/03/30 760
2015/04/09 750
2015/04/18 745
2015/04/29 736
2015/05/08 730
2015/05/19 720
2015/05/30 714
2015/06/09 700
2015/06/19 694
2015/06/29 688
2015/07/09 681
2015/07/18 677
2015/07/30 665
2015/08/08 648
2015/08/19 642
2015/08/30 628
2015/09/08 615
2015/09/19 603
2015/09/29 592
2015/10/09 578
2015/10/19 553
2015/10/30 530
2015/11/09 514
2015/11/18 499
2015/11/29 476
2015/12/09 457
2015/12/18 443
2015/12/30 426
2016/01/08 410
2016/01/18 397
2016/01/30 379
2016/02/05 369
2016/02/18 357
2016/02/28 330
2016/03/09 310
2016/03/18 300
2016/03/29 281
2016/04/08 270
2016/04/18 257
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stage. However, in the fast advancing stage, except near the
working face, the microseismic events in the goaf are mostly
distributed in the immediate top and low rock group.

Figures 3(c) and 3(d), respectively, show the charac-
teristics of the microseismic distribution of the overlying
strata after a period of slower and faster speed considering
the cyclic pressure. ,e results show that the maximum
height of the microseismic events in the vertical direction is
the top of the high rock group. It can be seen that changing
the speed of pushing production cannot change the final
development height of the overlying strata failure zone. By
analyzing the characteristics of advance and lag distribution
of microseismic events from the direction, it can be found
that the maximum distance of the advance distribution of
microseismic events in the slow and fast advancing stage is
185m and 130m, respectively, and the maximum lag dis-
tance of the microseismic events in the goaf is 120m and

180m, respectively. It can be seen that the delayed devel-
opment distance of the goaf microseismic events in the fast
advancing stage is far greater than that in the slow advancing
stage, which indicates that the advance speed changes have a
significant impact on the timeliness of the goaf stability. In
the slow mining advancing stage, the cracks in the overlying
rock roof are developed and fully damaged, which leads to
the faster time effectiveness of roof compaction in the goaf.
However, in the fast mining advancing stage, the adjustment
time of the surrounding rock stress is short, and the roof
damage is not sufficient, and the goaf needs long time to
reach the stable state of compaction. At the same time, when
the advanced speed is slow, the fracture development of coal
rock mass in front of the coal wall is affected by the advanced
supporting stress for a long time, and the damage scope of
the advanced segment coal seam and the surrounding rock
of the roadway increases.
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Figure 2: ,e topological structure of the microseismic monitoring system.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

100 200 300 500 600400 700 800 900 1000 1100 1200

Ventilation 
roadway

Haulage 
roadway

Point front distance (m)Connecting roadway Sensors
280

220

280

220

1 2 3 4 5 6
7 8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Figure 1: ,e flat profile projection of the working face sensor layout.

4 Advances in Civil Engineering



U

EN

Low rock group

–1.91 0.208Moment magnitude

Events: 72
Advanced: 38 + Goaf: 34

Working face

Middle
rock group

High rock group

�e direct roof

50 100 150 200 250 300 350 400 4500

250

300

350

(a)

–1.91 0.208

Low rock group

Middle
rock group

High rock group

U

EN

Events: 26
Advanced: 16 + Goaf: 10

Working faceMoment magnitude

�e direct roof
250

300

350

350 400 450 500 550 600 650 700 750300

(b)

–1.91 0.208

Low rock group

Middle
rock group

High rock group

U

EN

Events: 160
Advanced: 99 + Goaf: 61

Mining distanceMoment magnitude

�e direct roof

50 100 150 200 250 300 350 400 4500

250

300

350

(c)

–1.91 0.208

Low rock group

Middle
rock group

High rock group

U

EN

Events: 269
Advanced: 150 + Goaf: 119

Mining distanceMoment magnitude

�e direct roof
250

300

350

350 400 450 500 550 600 650 700 750300

(d)

Figure 3: Characteristics of microseismic activity under different advancing speeds. (a) 2016.04.14∼2016.04.15 (slow advancing). (b)
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,erefore, increasing the pushing rate can reduce the
development height of the roof microseismic events during the
nonpressure period. However, with the periodic breaking of
the roof, the ultimate failure height of the overlying rock cannot
be changed at last. Increasing the speed of mining in the
production practice is conducive to reducing the mining
pressure appearance (support pressure) of the working face
properly during the nonpressurized period, but it does not
change the final failure height of the overlying rock. It is
impossible to change the development height of the roof
fractured zone, and increasing the rate of mining cannot be
used to prevent the roof from sudden (surge) water disasters.
Besides, in the response of surrounding rocks, the advancing
influence range of the working face can be effectively reduced
by increasing the advancing speed, and the microseismic lag
distance of the goaf can also be increased.

3.3. Influence of Different Driving Speeds on Microseismic
ParameterCharacteristics. After mining, the overlying strata
movement and damage of surrounding rock are caused. A
large number of microfracture events occur during the
period. ,e daily construction and geological conditions are
different. ,ere are certain differences in the damage of
surrounding rock, and the frequency and energy of mi-
croseismic events are also different. In order to investigate
the number of microseismic events and change the trend of
the energy released by the microseisms in the fast and slow
advancing stage, taking into account the phenomenon of
roof pressure, we selected the microseismic events from
October 26, 2015, to October 29, 2015, and April 12, 2016, to
April 15, 2016, as research objects.

As shown in Figure 4(a), within the monitoring area, the
average daily occurrence of microseismic events in the slow
and fast advancing stages during the nonpressurized period is
36 and 11 times each day, respectively. ,e number of mi-
croseismic events in the rapid phase is 31% of that in the slow
phase.,emicroseismic events in the slow and fast advancing
stages during the pressurized period are 51 and 28 times every
day, respectively. ,at is to say, the number of microseismic
events produced in the slow phase during themining period is
larger than that of the fast advancing stage. As shown in
Figure 4(b), the average daily release ofmicroseismic energy is
476 J/d during the slow propulsion period of nonpressurized
period, and the number of energy released per day is similar.
,e daily energy released by microseismic events in the fast
advancing stage is unstable and smaller than that in the slow
advancing stage; the cumulative release energy of micro-
seismic in one cycle is slower than that in the slow advancing
stage of propulsion.,e concentrated release of microseismic
energy in the fast advancing stage during the weighting period
is 183% of that in the slow advancing stage.

Gutenberg and Richter [19], when studying the char-
acteristics of seismicity, proposed the statistical relation
between earthquake magnitude and frequency, that is the
G-R relation [20]. Tang et al. [21], in the process of mi-
croseismic monitoring of a deep buried tunnel, found that
the “moment magnitude-frequency” also obeys this basic
rule:

logN � a − bM, (1)

whereM is the magnitude of earthquake; N is the earthquake
frequency of magnitude M+ΔM; “a” value is the constant
that represents the statistical time and the level of seismicity in
the region; and “b” value is the constant of magnitude dis-
tribution. It describes the relative values of small magnitude
frequencies and large magnitude frequencies over a period of
time. ,e relatively more the large magnitude events are, the
gentler the curve is and the smaller the “b” value is.,erefore,
we can reflect the strength and stress of the material medium
within the seismic range through the change of “b” value.
From the point of view of hypocenter activity characteristics,
the b value corresponding to the time of mine microseismic
activity and fault slip is usually less than 0.8, and the b value of
stress migration microseismic activity induced by mining
activities is generally distributed between 1.2 and 1.5 [22].,e
study shows that the microseismic activity area with large “b”
value is relatively less risky. ,e “b” value is an important
parameter for mine construction risk evaluation and
reflecting the focal mechanism.

,e distribution and frequency of the moment magni-
tude in the two stages of slow and fast progress are statis-
tically analyzed. ,e fitting interval of moment magnitude is
between the maximum and minimum moment magnitude,
and the value ofΔM is 0.1. As shown in Figure 5, the moment
magnitude in the slow phase is mainly located between −1.5
and 0.8, and a small number of events are located between
−0.6 and 0.1. ,e moment magnitude of the maximum
frequency is −1.2. In the fast advancing stage, moment
magnitude is mainly between −1.0 and 0.3, and the maxi-
mum frequencies of moment magnitude are −0.8 and −0.6.
,e main distribution range and the maximum frequency of
the moment magnitude in the fast advancing stage are both
larger than those in the slow advancing stage. By the linear
fitting of moment magnitude and frequency, the “b” values
of the slow and fast advancing stages are 0.9106 and 0.5599,
respectively. During the period, the roof strata experienced
the breaking of the key strata and the large slip and sub-
sidence of the roof after breaking. In this period, the mi-
croseismic activity is mainly composed of fault slip. ,e “b”
value of microseismic activity is smaller than that in the slow
advancing stage when advancing at a fast advancing stage,
which indicates that the larger scale microcracks occur at a
fast advancing stage, the proportion is greater, the roof has a
higher risk of instability, and mine pressure disaster accident
is more likely to happen during the pressurized period.

Combined with single microseismic event moment
magnitude and energy analysis, the moment magnitude and
energy of a single microseismic event decrease in the slow
advancing stage, and the roof overlying strata are in the
process of slow deformation and fracture. ,e roof cracks
develop and produce a large number of microfracture events.
,e concentrated strain energy is released by a large number
of small energy events. ,e energy gathered in the sur-
rounding rock of the roof and stope is fully released, and there
are few large energy events. During the fast advancing stage,
the moment magnitude and energy of the single microseismic
event increase obviously, the roof activity is not sufficient, the
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number of microseismic events is less, and the concentrated
strain energy is released by a small number of larger energy
events. Most of the time, the energy is released in a single day
and the accumulated energy is small, the energy release of the
surrounding rock in the roof and stope is not enough, and the
concentrated release of energy is easy to occur, which is not
conducive to roof pressure control.

3.4. 3e Mechanism of Advancing Speed Based on Micro-
seismic Monitoring. With the advance of long wall working
face, the space formed after the coal mining is collapsed from
the roof bottom to top, and bending and subsidence are filled
and compacted. In this process, all the development, ex-
pansion, and ultimate stability of fractures need some time
[23]. When the working face is advancing at a relatively fast
advancing stage, the microseismic events in the stope

decrease significantly and are mainly concentrated near the
working face. At the same time, the proportion of the mi-
croseismic events in the goaf is reduced in the total number
of events, the roof caving of the goaf is not enough, the
vertical development height of the microseismic events is
obviously reduced, the strata movement of the roof sepa-
ration-breaking-rotation-subsidence and load transfer are
not enough, and the stress of the surrounding rock of the
stope is not adjusted adequately. ,e damage degree of
deformation is reduced, and the internal crack is not de-
veloped. In addition, when the coal seam is lifted rapidly, the
exposure space of the rock strata left behind after coal
mining is increased, which further leads to the decrease of
the goaf filling degree. After the low key stratum (basic roof)
is broken, the revolving subsidence space is large, that is, ΔS2
in Figure 6(b) is larger than that in Figure 6(a) (ΔS1).
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Analyzing from the aspect of the moment magnitude and
energy of microseismic events, at the slow advancing stage of
propulsion, a large number of small moment magnitude and
small energy microseismic events occur on the roof. ,e
daily microseismic accumulation and release energy are
large, that is, the concentrated energy of the hard thick strata
is fully released by a large number of small-scale and small-
energy microfractures, the energy released by daily micro-
seismic accumulation is small at a fast advancing stage of
propulsion, and a large amount of strain energy is accu-
mulated in the hard thick strata.

In the fast advancing stage, with the roof low key stratum
breaking, the critical block sinking amountW2 (Figure 6(b)) is
larger thanW1 (Figure 6(a)) when advancing slowly. After the
critical stratum is broken, more slewing capacity is needed to
reach the lower filling body so that the influence distance
between the basic roof and the support will increase, resulting
in the increase of the strength and persistence length of the
cyclic pressurized period. Wang and Wang [10] proposed that
when the working face propulsion is accelerated, it is found
that the pseudo-reinforcement of the tensile strength of the
basic roof strata leads to increase in the elastic strain energy
stored in the cantilever beam before fracture and increases the
probability of dynamic breaking instability of the basic roof
during the fast advancing stage. At this time, the vertical de-
velopment height of the microseismic events suddenly in-
creases to the level of the final failure height of the overlying
rock. Large-scale breakage or collapse occurred in the roof
strata of the stope, and the cumulative energy of microseismic
accumulation increased and is greater than that at the slow
advancing stage. ,ere were large energy events in single
microseismic events. ,e frequency of microseismic events
with larger moment magnitudes increased, and the “b” value
decreased; the risk of the roof instability and stope pressure
development increases during the pressurized period.

4. Conclusion

,rough the construction of the microseismic monitoring
system in working face, the characteristics of roof movement
and microfracture response of surrounding rock under the
influence of mining speed are analyzed, the microseismic

event distribution and microseismic parameter change rule
under different mining speed and the focal mechanism
reflected are analyzed, and the influence scope of mining and
high-risk spatiotemporal distribution are delineated.

(1) During the nonpressure period, the proportion of mi-
croseismic events in the total number of events is 47%
and 38%, respectively, in the slow and fast stages of
advance, and the maximum development elevation of
microseismic events is +350m and +300m, respectively.
With the increase of push mining speed, the intensity of
roof strata activity in goaf is weakened; the rock failure
decreases and the volume of broken block increases;
roof collapse and rotary subsidence are insufficient.

(2) With the periodic roof pressure, the maximum
distance of microseismic events in the slow and fast
stages is 185m and 130m, respectively, and the
maximum distance of microseismic events in the
goaf is 120m and 180m, respectively. ,e change of
advance speed has a significant effect on the time-
liness of goaf stability. ,e increase of advance speed
has a short time for stress adjustment of surrounding
rock and insufficient transmission of the roof load.

(3) In a period, the number of microseismic events in the
fast advancing stage is 31% of that in the slow ad-
vancing stage, but the interval value of the moment
magnitude and the maximum frequency moment
magnitude of microseismic events increase, the
frequency of the large moment magnitude events
increases, the b value decreases, and the concentrated
release of microseismic energy in the fast advancing
stage is 183% of that in the slow advancing stage.,e
roof instability and the mine pressure appearance in
the stope increased the risk.

(4) With the increase of push mining speed, the rotation
speed and subsidence of the key fast body after
fracture increase, which leads to the increase of
strength and duration of periodic weighting, the
increase of elastic strain energy accumulated in the
key strata, the increase of moment magnitude and
energy of microseismic events, and the risk of in-
stability of surrounding rock in the stope.

Basic roof

Basic roof

Direct roof

Direct roof

W1

ΔS1

S1

(a)

Direct roof

Direct roof

Basic roof

Basic roof

S2 W2

ΔS2

(b)

Figure 6: ,e rotation motion diagram of the basic top block under different propulsion speeds. (a) Slow advancing stage. (b) Fast
advancing stage.
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(5) In rock mass engineering activities, excavation speed
has a significant impact on the stability of sur-
rounding rock. ,rough the parameters such as
time-space distribution of microseismic events,
moment magnitude, energy, and b value, the
microfracture information of surrounding rock
under different excavation speeds is obtained, and
the risk of rock mass instability is further evaluated.
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