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Rock mechanics test is not only the basis for obtaining the mechanical parameters of rock but also an important means for studying
rock mechanics and engineering. In this paper, the uniaxial compression deformation test, Brazilian splitting test, and cornea
pressure shear test are carried out for rocks in the Dajishan tungsten mine. The basic mechanical parameters such as uniaxial
compressive strength, tensile strength, elastic modulus, Poisson’s ratio, and internal friction angle of ore rock and surrounding
rock are obtained. Meanwhile, damage characteristics of rock are deeply studied and analyzed under different experimental
conditions. According to rock mechanics parameters which are obtained from indoor rock mechanics tests, three design
schemes of stope structure parameters are optimized by using the FLAC3D numerical simulation software. On the premise of
ensuring the stability of the stope structure, the recovery rate of ore and the production capacity of the stope are taken into
consideration. It is suggested that the second scheme should be adopted for mines (18m for ore room and 7m for ore pillar),
which provides scientific guidance for the safe and efficient mining of mines.

1. Introduction

As the main body of underground engineering, the evalua-
tion of the stability of underground structures is based on
the stability analysis of engineering rock mass. Rock is also
a basic component of rock mass, and its influence on the
mechanical properties of rock mass is characterized mainly
by its own mechanical properties. In most cases, rock is the
decisive factor determining the mechanical properties and
mechanical functions of underground engineering rock
mass [1]. Mechanical properties of rock refer to the char-
acteristics of stress and strain corresponding to rock under
stress and the characteristics of failure, mainly including the
strength characteristics, deformation characteristics, and sta-
bility characteristics. On the study of rock mechanics proper-
ties, domestic and foreign scholars have carried out a large
amount of scientific research and achieved fruitful results

[2–6]. Rock mechanics test is one of the most important
means to study rock mechanics and engineering. Although
the current high technology electronic computing and theo-
retical analysis have reached a high level, the rock mechanics
test is still irreplaceable as a direct solution to the mechanical
problems in practical engineering [7]. Through the triaxial
compression tests at different temperatures, Zhu Jie grasped
the mechanical properties and regularities of soft rock in
the Cretaceous strata under different low temperatures and
confining pressures, which provided a reliable basis for the
design and construction of the mine freezing method in
Western China [8]. Based on the experimental data of sand-
stone, mudstone, and shaly sands, Pourhosseini and Shaba-
nimashcool proposed a theoretical model of weakening the
cohesive strength of rocks’ constant frictional strength [9].
Based on the results of rock mechanics test, people judge
the status of engineering geology and classify and evaluate

Hindawi
Geofluids
Volume 2018, Article ID 8036540, 11 pages
https://doi.org/10.1155/2018/8036540

http://orcid.org/0000-0003-4813-9258
https://doi.org/10.1155/2018/8036540


the quality of rock mass [10, 11], which provides necessary
basic data for mining design and optimization and on-site
construction [12].

The Dajishan tungsten mine in Jiangxi Province was dis-
covered and mined in 1918 and has been in mining history
for nearly a hundred years now. With annual mining of
300,000 tons of crude ore, mining has gradually entered the
deep area. At present, the mine is listed as one of the 40
national demonstration bases for comprehensive utilization
of mineral resources [13]. Although there are almost 100
years of mining history, the mine’s rock mechanics data is
very scarce for various reasons. Mining planning and pro-
gram design are all based on the experience of engineers
and analogy method, lacking the necessary scientific basis,
which leads to the occurrence of rock burst, roadway defor-
mation, overlying rock movement, and surface collapse
[14]. In order to comprehensively evaluate the rock mass
quality and surrounding rock stability of the mine and pro-
vide reliable basic data for the design and optimization of
the subsequent deep mining plan of the mine, in this paper,
the basic mechanical parameters and failure characteristics
of ore rock and surrounding rock are obtained according to
the uniaxial compression test, Brazilian splitting test, and
cornea compression shear test. On this basis, three different
stope structural parameters are compared and studied to pro-
vide reference for mine safety and efficient mining.

2. Preparation of Rock Samples

The collection of experimental rock samples is completed by
field sampling. The ore rock is mainly composed of granite,
and the surrounding rock is mainly composed of metamor-
phic sandstone and slate. Processing and preparation of all
the samples strictly comply with the requirements of the
standards of the International Society for Rock Mechanics
[15] and the standard of testing methods for engineering
rock mass (GB/T 50266-2013) [16]. After grinding, the cylin-
der sample size meets the test specifications:

(1) The specimens used for the uniaxial compression set
test and the shear strength test are 50± 2mm in
diameter and 100± 3mm in height with a 1 : 2 ratio
of specimen diameter to height; the specimens used
for the indirect tensile test meet the height diameter
ratio of 1 : 1, the height of about 50± 2mm.

(2) The parallelism of the specimen shall meet the
requirement of the flatness error between two end
faces which is less than 0.05mm, and the diameter
error is less than 0.3mm. The end face of the specimen
should be kept perpendicular to the specimen axis,
and the maximum error value shall not exceed 0.25°.

(3) There is no obvious joint surface and cracks on the
specimen surface.

After the preparation of rock sample processing, 90
rock samples were obtained in the laboratory. Rock
samples that are not damaged and meet the test
requirements are grouped by rock type in an orderly

manner, and the rock type, sample size, and sample
weight of each sample are also recorded.

3. Analysis of Rock Mechanics
Test Characteristics

3.1. Uniaxial Compression Deformation Test Analysis

3.1.1. Uniaxial Compression Test Results. Samples of the axial
wave velocity near the specimen were selected from the pre-
pared rock samples, and the uniaxial compression deforma-
tion test was carried out after group numbering. This test is
aimed to determine the longitudinal and transverse strain
of the specimen under unconfined and uniaxial compressive
stress and calculate the rock compressive strength, elastic
modulus, and Poisson’s ratio. The RMT-150C rock mechan-
ics test system (Figure 1) was used in the test. The loading
mode of displacement loading was selected, and the loading
rate was 0.002mm/s. The YJZ-16 type intelligent digital static
resistance strain gauge is used in the deformation test part.
The press and the specimen are connected with the cushion
block to ensure the uniform force of the specimen.

It should pay attention to keep the loading system and
strain collection system in synchronous operation in order
to ensure the synchronization of the data. The test results
are shown in Table 1.

3.1.2. Uniaxial Compression Deformation Test Analysis.
According to the stress-strain curve for the specimen, the
deformation process of the sample can be divided into 3
stages. Because of the large number of samples, the stress-
strain curves of the K-1 ore rock specimen (Figure 2) are
selected for the detailed analysis of the 3 stages.

Stage I. During the initial stage of specimen loading,
the stress-strain curve tends to convex downward.
The slope of the curve increases slowly with the
increase of stress, and the stress increase is obviously
smaller than the strain increase, indicating that the
specimen is in the stage of compaction. The micro-
cracks, micropores, schistosity, and bedding in the
ore rock are quickly closed under external load. From
the whole stress-strain curve, it can be seen that the
rock deformation at this stage reaches 25% of the
whole deformation stage, while the strength is only
1.3% of the ultimate strength. The deformation is
mainly plastic deformation.

Stage II. With the increase of the external load, the
slope of the stress-strain curve is basically at a certain
value, which shows a linear relationship. The increase
of stress is obviously faster than that of stage I, and the
increase of stress is larger than that of strain. It is
shown that the load at this stage is mainly carried by
the crystalline granular skeleton of the ore rock mate-
rial and presents the elastic deformation characteris-
tics. This stage belongs to the stage of elastic
deformation, and the elastic deformation is the main.
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Stage III. At this stage, the load has reached the peak
strength of the sample. When the strain curve reaches
its peak value, the overall trend shows a step-down
trend. It shows that the internal structure of the mate-
rial has been partially damaged after reaching the ulti-
mate load, but it still has some bearing capacity. The
overall shape of the ore rock can be basically main-
tained. The microcracks on the surface of ore rock
rapidly expand, extend, and penetrate, eventually
forming macroscopic rupture surface until the rela-
tive sliding reaches the deformation limit. This stage
belongs to the stage of macro damage deformation.

On the above stress-strain curve, there is a straight line
elastic deformation stage before the peak of stress. The slope
of the approximate straight part is the ratio of the stress to the
axial strain, which is called the average elastic modulus of the
rock. The data of linear elastic phase of the stress-strain curve
of the specimen are linearly fitted by the Origin software.
The slope of the fitted curve was the average elastic modulus
of the rock. Figure 3 shows the average elastic modulus of K-2
ore rock samples.

The formula for calculating the average elastic modu-
lus Eav is

Eav =
σb − σa
εlb − εla

1

σa is the stress value of the beginning point of the linear
segment on the stress-strain relation curve (MPa); σb is
the stress value of the end of the linear segment on the
stress-strain relation curve (MPa); εla is the axial strain
value when the stress is σa, and εlb is the axial strain value
when the stress is σb.

By analyzing and sorting out the data of each sample, the
elastic modulus of the ore rock and surrounding rock is
finally obtained (Table 1).

The measured axial strain and radial strain of the linear
elastic phase were introduced into the Origin software for
linear fitting (Figure 4). The slope of the fitted curve was
obtained as the average Poisson’s ratio of the rock samples.

The formula is

μav =
εdb − εda
εlb − εla

, 2

where μav is the average Poisson’s ratio of the rock. εla is the
axial strain value corresponding to the previous σa. εlb is the
axial strain value corresponding to the previous σb. εda is the
radial strain values corresponding to the previous σa. εdb is
the radial strain values corresponding to the previous σb.

3.1.3. Analysis of Failure Mode under Uniaxial Compression.
According to the experimental results, it is shown that the fail-
ure of the rock after uniaxial compression is more fragmen-
tary, which is characterized by an elastic brittle failure. The
release of elastic energy is sudden, accompanied by a burst
of sound, most of which are columnar or flaky. A failure
mode is parallel to the loading direction along the fracture
failure, and the vertical cracks on the surface of rock sam-
ples are more developed. After loading, it basically expands
along the cracks of the previous specimen (Figure 5 K-2
specimen) until the whole failure. The other is that when
the sample is under pressure, compressive stress concentrates
on the end of the specimen. In other regions, except for the
axial pressure, the radial and circumferential directions are
under tension. The cracks on the specimen surface are mainly
broken by tensile shear, the rupture surface angle of about 30°

(Figure 5 K-3 sample).

3.2. Tensile Strength Test Analysis

3.2.1. Test Method and Process. There are direct and indirect
methods for testing the tensile strength of rock. Due to the
high requirement for specimen preparation and testing tech-
nology, the application of the direct tensile method to a large
extent restricts its application. Therefore, the indirect tensile
method is usually used in laboratories now. In 1978, the
Brazilian splitting method, which was recommended by the
international society for rock mechanics to test the tensile
strength of rocks in the laboratory, was widely used for
its simple experimental operation. The RMT-150C rock
mechanics test system is still used in the Brazilian splitting
test and the test using a displacement loading method with
a loading rate of 0.002mm/s. The parameters of the test
sample are shown in Table 2.

3.2.2. Test Results and Analysis of Failure Types. The formula
for calculating the tensile strength of rock is

σt =
2P
πDh

3

In the form, σt is the rock tensile strength (MPa); P is the
specimen failure load (N); D is the cylinder specimen diame-
ter (mm); and h is the cylinder specimen height (mm). In
addition to the failure of surrounding rock sample W-4, the
test results of others are shown in Table 2.

It can be seen from Table 2 that the maximum tensile
strength of surrounding rock is 9.01MPa, and the average
tensile strength is 7.21MPa. The maximum tensile strength
of ore rock is 4.92MPa, and the average tensile strength is

Figure 1: Uniaxial compression test.
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4.08MPa. In general, the tensile strength of the surrounding
rock is larger than the ore rock, which is more conducive to
the stability of the mine goaf.

From the failure form of the test specimen, the failure of
the specimen is to crack at both ends of the disc specimen
then crack through the center of the disc through the whole
sample, forming a vertical crack and finally completely split
into two semicircles (Figure 6). The destruction shows a
straight line of the failure mode.

3.3. Cornea Pressure Shear Test Analysis

3.3.1. Test Results. The cornea pressure shear test is a com-
mon test method in the laboratory. Parts of the surround-
ing rock and ore rock with similar wave velocity are

selected and grouped for cornea pressure shear test at
three angles of 30°, 45°, and 60°. Using the RMT-150C
type rock mechanics test system, the loading mode of
the stroke is selected, and the loading rate is 0.002mm/s.
The sample information and test results of the shear
strength test are shown in Table 3.

Shear failure of the specimen is to overcome the cohesion
force and the friction resistance on the shear surface, so the
shear strength can be reflected by the cohesive force and
the internal friction angle of the rock. The shear stress and
normal stress at the time of the failure of the limiting shear
test are plotted on the σ-τ stress coordinate system. The test
results are fitted to obtain the cohesion force and the internal
friction angle (Figures 7 and 8).

Table 1: Summary of main lithologic physical and mechanical parameters.

Rock
classification

Tensile strength σt
(MPa)

Compressive strength σc
(MPa)

Elastic modulus E
(GPa)

Poisson’s
ratio (υ)

Cohesion force c
(MPa)

Internal friction
angle φ (°)

Surrounding
rock

7.21 166.99 52.85 0.22 6.9051 29.382

Ore rock 4.08 74.26 25.44 0.23 15.427 11.497
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Figure 2: Stress-strain curve of ore rock.
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Figure 3: Fitting diagram of elastic modulus of ore rock.
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Figure 4: Poisson’s ratio fitting diagram of K-2 sample.

Figure 5: Part of the ore sample failure mode.
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The results of cohesion force and internal friction angle
obtained from the rock sample test are shown in Table 4.

3.3.2. Analysis of Shear Failure Types. From Figures 9 and 10,
it can be seen that under different conditions of specimen
placement, the variation of shear stress-time curve of ore
rock and surrounding rock is consistent. The deformation
process of samples can be roughly divided into four stages.

Stage I. At the initial stage of specimen loading, the
shear stress-time curve is relatively gentle. The micro-
cracks, micropores, schistosity, and bedding in the
rock quickly closed under the external load.

Stage II. With the increase of the external load, the
shear stress-time curve is approximately linear. There
is a stress drop in the curve at this stage, and it may be
that one of the structural surfaces in the rock is first
cut out, and a stress drop appears.

Stage III.A large stress drop occurs in the shear stress-
time curve after the peak shear stress is reached. It is
shown that when the shear stress increases to a certain
level, the shear deformation of the rock has also been
accumulated to a certain extent. There is no damaged
part of the rock in the way of instantaneous destruc-
tion and with a larger stress drop.

Stage IV. The shear stress-time curve has a larger
stress drop after the peak, and the shear stress is not

directly down to the end but shows a gradual down-
ward trend because the shear failure of rock also
needs to overcome the friction force on the shear

Table 2: Parameters and results of the tensile strength test
specimen.

Rock
classification

Sample
number

Diameter
(mm)

Height
(mm)

Tensile
stress
(MPa)

Tensile
strength
(MPa)

Surrounding
rock

W-1 49.52 48.40 7.33

7.21
W-2 49.54 51.89 9.01

W-3 49.52 51.56 5.30

W-4 49.54 48.36 —

Ore rock

K-1 48.60 45.40 3.89

4.08
K-2 48.60 50.80 4.92

K-3 48.94 45.80 4.67

K-4 48.94 50.12 2.86

Figure 6: Failure mode of some ore rock tensile specimens.

Table 3: Angle-moulded shear specimen parameters and test
results.

Rock
classification

Angle
Sample
number

Height
(mm)

Diameter
(mm)

Peak stress
(MPa)

Surrounding
rock

30°

WJ-1 100.40 48.94 53.506

WJ-2 99.60 49.00 55.450

WJ-3 100.30 48.96 60.417

WJ-4 100.06 48.94 53.048

60°

WJ-5 100.90 49.02 66.219

WJ-6 99.62 48.90 52.957

WJ-7 98.64 48.98 25.293

WJ-8 100.10 49.00 54.819

45°

WJ-9 100.00 49.00 42.0356

WJ-10 99.44 48.94 91.858

WJ-11 97.02 48.84 105.659

WJ-12 99.40 48.92 38.860

Ore rock

30°

KJ-1 99.40 49.40 89.781

KJ-2 99.00 48.80 60.732

KJ-3 99.60 48.74 57.272

KJ-4 100.02 48.84 79.796

60°

KJ-5 99.40 48.70 40.234

KJ-6 99.52 48.66 58.545

KJ-7 100.00 49.62 69.944

KJ-8 100.02 48.60 52.173

45°

KJ-9 99.00 48.84 87.441

KJ-10 100.82 48.90 100.489

KJ-11 99.40 48.84 91.471

KJ-12 100.80 48.94 74.901
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Figure 7: The relationship between the shear stress and the positive
stress of the surrounding rock.
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surface. Due to the existence of shear stress on the
shear surface, shear failure of rock still has a cer-
tain ability to resist shear that there is residual
shear strength.

From the failure form of the rock samples, the failure
modes are all the main shear planes rupture through the
two ends (Figure 11), and there are a small number of local
tensile shear cracks near the upper and lower ends. The
failure process of the test rock sample is roughly with
the increase of the external load, and the broken and
intermittent small cracks appear in the shear face position
in turn. These cracks continue to grow along the existing
direction and form a large crack through each other. After
accumulating to a certain extent, the cracks form the
whole shear plane and then shear failure.

4. Stability Analysis of Stope Structure

4.1. Model Establishment. This numerical simulation com-
bines the mining method used in the mine and takes the
417 middle section as the key research area. The size of the
mining block is 25m long, 30m wide, and 40m high. The
optimization model of stope structure parameters mainly
considers the mining of one ore pillar and two ore rooms.
Considering the influence range of mining disturbance is
3~5 times of the mining range [17–19], the final model
size is 900m long, 300m wide, and 500m high. The

establishment of the model and the division of the grid
is shown in Figure 12.

4.2. Model Mechanical Parameters. According to the results
of geological survey in the mine, based on the Hoek-Brown
strength criterion, combined with other methods and engi-
neering experience, the indoor rock mechanics parameters
were reduced after comprehensive evaluation [20–23]. The
mechanical parameters used in this simulation are shown
in Table 5.

4.3. Disruption Guidelines.Ore rock and surrounding rock of
the numerical simulation area can be considered as isotropic
elastic-plastic materials. Therefore, the Mohr-Coulomb
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Figure 8: The relationship between the shear stress and the positive
stress of ore rock.
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Table 4: Calculation results of cohesive force and internal friction
angle.

Rock classification Cohesion force Internal friction angle

Surrounding rock 6.9051 29.382

Ore rock 15.4272 11.497
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failure criterion can be applied, and its mechanical model
is as follows:

f s = σ1 − σ3
1 + sin φ

1 − sin φ
− 2c 1 + sin φ

1 − sin φ
4

In the form, f s is the failure discrimination coefficient; σ1
is the maximum principal stress; σ3 is the minimum princi-
pal stress; c is the cohesion force; and φ is the internal

friction angle. When f s < 0, the rock mass is stable; when
f s = 0, it is in the critical state, and when f s > 0, the rock
mass enters the plastic state.

4.4. Stope Structure Parameters Scheme Optimization.
According to the actual production situation of the mine
and the burial condition of the ore body, three different stope
structure parameter schemes were designed for mining
simulation. The three schemes are as follows: scheme 1:

Figure 11: Shear failure mode of surrounding rock and ore rock specimen.

Itasca Consulting Group, Inc.
Minneapolis, MN USA

Block group
1
2
3

Figure 12: Stope model.

Table 5: Model mechanical parameters.

Rock
classification

Tensile strength
(MPa)

Bulk
density

Elastic modulus
(GPa)

Poisson’s
ratio

Internal friction
angle

Cohesion force
(MPa)

Surrounding
rock

2.4 2.75 17.6 0.22 19.58 4.6

Ore rock 1.36 2.77 6.36 0.23 7.66 10.29
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20m ore room and 5m ore pillar; scheme 2: 18m ore
room and 7m ore pillar; and scheme 3: 15m ore room
and 10m ore pillar. The FLAC3D software was used to
simulate the effect of mining an ore pillar and its two side
ore rooms on pillar stability. Then the best stope structure
parameters were chosen. The material is used in one exca-
vation, and the material is large deformation. Under the
same conditions, the three schemes were simulated.
Finally, the results of plastic zone distribution, vertical dis-
placement, maximum principal stress, and minimum prin-
cipal stress after mining were obtained as shown in
Figures 13–15.

(1) Plastic zone distribution: by comparing and analyz-
ing the plastic zone distribution map of the three
schemes, it was found that the plastic zone of scheme
1 is the most and almost runs through the whole
pillar, which indicates that the collapse of stope is
likely to happen during excavation, and it does not
meet the requirement of stability. The plastic zone

of scheme 2 or 3 is smaller, and the size of the plastic
zone decreases with the increase of the size of the
pillar, which meets the requirement of stability.

(2) Vertical displacement changes: from the vertical
displacement cloud diagram of the three schemes,
it can be seen that the top and bottom plates all
show different degrees of deformation. The maxi-
mum displacement appears in the middle part of
the top and bottom plates, and the vertical dis-
placement of the three schemes shows a small dif-
ference. The roof subsidence is 14.19mm, 8.35mm,
and 6.41mm, respectively. The upward displace-
ment of the bottom plate is 16.77mm, 13.63mm,
and 9.17mm, respectively. The maximum displace-
ment of the pillar is 5mm.

(3) Maximum and minimum principal stress: because
the stress set to pull the direction is positive and pres-
sure is negative, the minimum stress is the size of the
compressive stress. The maximum compressive stress

Block state

Itasca Consulting Group, Inc.
Minneapolis. MN USA

None
Shear-n
Tension-n

(a) Plastic zone distribution

Contour of Z-displacement
Magfac = 1.000e + 000

Interval = 5.0e − 003

−1.4169e − 002 to −1.0000e−002
−1.0000e − 002 to −5.0000e − 003
−5.0000e − 003 to 0.0000e + 000
−0.0000e + 000 to 5.0000e − 003
5.0000e − 003 to 1.0000e − 002
1.0000e − 002 to 1.5000e − 002
1.5000e − 002 to 1.6770e − 002

Itasca Consulting Group, Inc.
Minneapolis. MN USA

(b) Vertical displacement

Contour of SMin
Magfac = 1.000e + 000
Gradent calculation

Interval = 5.0e + + 006

Itasca Consulting Group, Inc.
Minneapolis. MN USA

−3.4647e + 007 to −3.0000e + 007
−3.0000e + 007 to −2.5000e + 007
−2.5000e + 007 to −2.0000e + 007
−2.0000e + 007 to −1.5000e + 007
−1.5000e + 007 to −1.0000e + 007
−1.0000e + 007 to −5.0000e + 006
−5.0000e + 006 to −2.9335e + 006

(c) Minimum principal stress

Contour of SMax
Magfac = 1.000e + 000
Gradent Calculation

Interval = 1.0e + 006

−9.6950e + 006 to −9.0000e + 006
−9.0000e + 006 to −8.0000e + 006
−8.0000e + 006 to −7.0000e + 006
−7.0000e + 006 to −6.0000e + 006
−6.0000e + 006 to −5.0000e + 006
−5.0000e + 006 to −4.0000e + 006
−4.0000e + 006 to −3.0000e + 006
−3.0000e + 006 to −2.0000e + 006
−2.0000e + 006 to −1.0000e + 006
−1.0000e + 006 to 0.0000e + 000
0.0000e + 000 to 9.2435e + 005

Itasca Consulting Group, Inc.
Minneapolis. MN USA

(d) Maximum principal stress

Figure 13: Scheme 1 mining result.
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of the three schemes is 34.64MPa, 33.36MPa, and
24.39MPa, which all meet the requirements of com-
pressive strength. The maximum tensile stress of the
three schemes is 0.92MPa, 0.87MPa, and 0.02MPa,
respectively. Although there are some areas in the
first scheme and the second scheme that have been
devastated, due to the limited area, the stability of
the overall structure of the stope cannot be consid-
ered affected.

Through the comparative analysis of plastic zone dis-
tribution, vertical displacement, and maximum and mini-
mum principal stress characteristics after excavation of
the three schemes, the first scheme may lead to instability
of stope structure due to the plastic zone penetrating. The
third scheme because of the long column is not conducive
to increase the production capacity of the stope. Therefore,
on the basis of ensuring the safety of stope structure, con-
sidering the completion rate of the production plan and
economic benefit of the mine, it is suggested to take the

second scheme where the ore room size is 18m, and the
ore pillar size is 7m.

5. Conclusion

(1) By uniaxial compression deformation test, the basic
mechanical parameters such as uniaxial compressive
strength, Poisson’s ratio, and elastic modulus of ore
rock and surrounding rock are obtained. The com-
pressive strength of ore rock is 74.26MPa, the elastic
modulus is 25.44GPa, and the Poisson’s ratio is 0.23.
The compressive strength of surrounding rock is
166.99MPa, the elastic modulus is 52.85GPa, and
the Poisson’s ratio is 0.22.

(2) The basic mechanics parameters such as tensile
strength, internal friction angle, and cohesion force
of ore rock and surrounding rock are obtained by
the Brazilian splitting and cornea pressure shear test.
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Figure 14: Scheme 2 mining result.
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The tensile strength of ore rock is 4.08MPa, the inter-
nal friction angle is 11.497°, and the cohesion force is
15.427MPa. The tensile strength of surrounding rock
is 7.21MPa, the internal friction angle is 29.382°, and
the cohesion force is 6.9051MPa.

(3) According to the test results of rock strength, both
the ore rock and surrounding rock show elastic
brittle failure under unidirectional stress state. When
the stress reaches the peak, the elastic energy is sud-
denly released and accompanied by bursts of sound,
but the degree is slightly different between them. The
surrounding rock performance is the strongest.
Therefore, rock burst should be considered in the
mining process.

(4) By using the FLAC3D numerical simulation software,
three kinds of stope structural parameters are simu-
lated and analyzed from aspects of plastic zone, verti-
cal displacement, maximum principal stress, and
minimum principal stress. On the basis of ensuring
the stable structure of the stope and considering the

production capacity of the stope and the recovery
rate of the ore, it is suggested to take the second
scheme where the ore room size is 18m and the ore
pillar size is 7m.
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included within the article. The data supporting the
research results can be obtained from the test data table in
the paper.
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