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Optimization on Roadway Section Shape of Phosphate Mine with Brittle
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Abstract: Rock burst is the main technical challenge that troubles the safe mining of phosphate mines in the western Hubei
region. In order to reduce the rock burst risk of brittle direct roof of phosphate mines in western Hubei, taking the +80 m
working face of Shaqihe Phosphate Mine as the research object, the applicability of different roadway section shapes in mines
with brittle direct roof was analyzed, and an inverted trapezoidal section scheme conducive to prevention and control of rock
burst was proposed. Numerical simulation method was used to study the distribution characteristics of stress, elastic energy,
and displacement of surrounding rocks under different section shapes, the optimal section shape was selected, and the design of
relatively safe and economical section parameters were optimized. Finally, engineering verification was carried out on the
working face site. The results show that for mines with brittle direct roof, the stress concentration of the roof with rectangular
section is the most significant, the roof subsidence of the positive trapezoidal section is large, while the roof stress distribution
of the inverted trapezoidal section is relatively uniform, and the roof stress and elastic energy are obviously released, thus

reducing the risk of rock burst. Thus, the inverted trapezoidal section is the optimal section shape. with corresponding
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parameters of 3.4 meters for the upper bottom., 3 meters for the lower bottom, and 4 meters for the height. After optimizing

the roadway section, the rock burst of direct roof on the working face has been significantly reduced. The research results can

provide a successful example for the prevention and control of rock burst in similar mine roadways in western Hubei.

Key words: Phosphate mine, Brittle roof, Prevention and control of rock burst, Optimization simulation of roadway section
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Table 1 Advantages, disadvantages and applicability of commonly used cross-sectional shapes
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Table 2 Physical and mechanical parameters of models
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Fig.3 Horizontal stress cloud maps of surrounding rock with different cross-sections
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Fig.10 Inverted trapezoidal mining roadway

for on-site construction

W7 T AR BOR T, SR B 66 T2 W Thd vl 98 22 L
TR A B I ) B e b B G T A el 58 B AR T
FASA o e B G o F 55 4B A G A L IR T IR /D %
B AT MU B 3 R0 5 B9 T R /DN o (H A 4 3 00 AR 37
AT AT HR S R L 7 £ e AT A TS Ak S IR R B 1 52
I DLt — 25 AR A R AU

S

(1) X T e P B4 ToU AR B 4 L A% 1A L SR 314
T W T B L 7 7 43 A A R X85 A TR B 1 )
A b DI 1) TR B 07 %6 8% o e 8 XU R G 54T 5 80 A
IR IE F] T B A e Pk B AR 0 % 3 46 38, 815
TE W7 TR )1 G AT i TOURR A

(2) MEBILEE LIKK R 3.4 m B, [BIAH
FETOAR 19 30 ) B/, AR F ot e 5 LRy 3.2
m B 22 I A8 K5 Bk, B0 35 J 9 80 6 O A 1 I T =
BHLRE34Am, FTEK 3 m,H4m, B THE
RCR R R HIBIRSIE W i . R 37 AR e 4 R 4 B 12
TRl 55 o 25 R XU AT

(3) T2 TOUAR 1 J55 B A 1 25 23 %k Bl 25 12 g 43
AT 7= HE LR, BT bl BT A 0 25 Sk L S TR LA
P VUM JBEBE A0 AR Ao A T 2200 . 5 8 4 VUM R
IV AR Y 22 S PR L B T B AY R T BT TR R AR
SR i — DT
2 % 3L ik (References) :
(1] 4Bk A vl R i 8 SCOPL 43 25 B e o 1 A58

BLJ]A + 1% .2014,35(1) : 1-6.

2]

[4]

(5]

[6]

(7]

(8]

9]

QIAN Qihu. Definition, mechanism, classification and
quantitative forecast model for rockburst and pressure bump
[J]. Rock and Soil Mechanics,2014,35(1) :1-6.

WA HER T Fon B LR A AN
5 TR . 2019,38(4) 1 649-673.

FENG Xiating, XIAO Yaxun, FENG Guangliang, et al.
Study on the development process of rockbursts[ J]. Chinese
Journal of Rock Mechanics and Engineering, 2019, 38 (4)
649-673.

TR X2 X SR L AF L TR - KRR B Y 2 A B
FHATN LI WF 58 5 IF %, 2023,43(1) :55-60.
ZHANG Qianjun, LIU Chuanju, LIU Quan. et al.
Evaluation of rock burst intensity grade based on game grey
target model[ J]. Mining Research and Development, 2023,
43(1) :55-60.

KA 5K R U AR 3 M I T 8 R R e 2 B
L] G4 R (5 8 4) ,2017,69(4) 1 76-80.

MI Dejian, WU Yonggang, XIE Yuan. Rock burst
characteristics and preventive measures in Shaigihe
Phosphorite Mine of Dongda Mining Company [ ] J.
Nonferrous Metals(Mining Section) ,2017,69(4) :76-80.

B VD VD B IR o % F HE b 7 AT A T AS ] 1B T TR AR A
REMESEG E AN L] Z 2 5% M, 2017,17(1)
76-80.

LU Shasha, MA Fenghai, LU Yanyan. Numerical
simulation analysis of the different cross-sectional roadway
stability under the strong shockwave loading impact [ ]].
Journal of Safety and Environment,2017,17(1) :76-80.

W = T IR BT SR A R LB R B iR (D] R L R TR
K2 ,2017.73-80.

CHEN Zanyu. Rock burst mechanism and its control
methods during the deep mining for phosphate mine[ D].
Wuhan: Wuhan Institute of Technology,2017.:73-80.

TR X7 B XL 2, A TR K 6 6 R A T W TR
REHE S LT] h e R CH AR B MO , 2021, 52
(11):4074-4087.

ZHANG Jinpeng, LIU Limin, LIU Chuanxiao, et al. Cross-
section shape and coupling support of deep and large-inclined
coal and rock roadway [ J ]. Journal of Central South
University,2021,52(11) :4074-4087.

TR ZE BB 55~ gt L 45 SR 3 4% T8 3 % T TR R AR SE 2
BRI S AL LT ). 48 A 1l . 2015(7) 1 1-5.

XING Jun, QIU Jingping, ZHANG Shiyu, et al.
Optimization and numerical simulation of stope drift
sectional shapes and dimension parameters[ ] ]. Metal Mine,
2015(7) . 1-5.

Beae Al AN R 45 T8 W7 18R R X LA R P A (E A 0 O
(10 T2, 2022,41(6) : 131-133.

DUAN Yanwei. Numerical simulation of stability of

surrounding rock with different roadway section shapes[]].

Value Engineering,2022,41(6) :131-133.



56 g s 5 A 2025,45(2)

(107 3 A&, 55 POME. T IS B8 T M [ml SR % 58 W 1 B IR A Ak B0 (8 AR ZENG Fuying. Optimization simulation of section shape of
ARFFE (] ] R AR ,2016,35(5) :15-17. roadway with weak surrounding rock[ ] ].Coal Technology,
PU Zhigiang, CHANG Qingliang. Numerical simulation study 2018,37(9):106-108.
on optimization of along floor for top coal mining roadway (147 Z=aE T, e 3t 07 g S [R) W 1o R DR 8 30 L 2 ik 3R 4 A B 3 3Pk
section shape[ J].Coal Technology ,2016,35(5) :15-17 W pFgE (D] HRHE [ Jb T8 K 24,2016 : 7-16.

[11] A RER], XML SO, 2280 L 55 2R 5 V8 I 14T TT SR 4 308 3 Wy L1 Haijiang. The experimental study on the failure
WA EL]] R TR, 2022,54(2) :5-11 characteristics and supporting of different shapes of
YANG Shengli, LIU Chuanyi, LI Ming, et al roadways in high ground stress [ D ]. Handan: Hebei
Determination of roadway cross-section shape in upward University of Engineering,2016:7-16.
mining of Yangchangwan Coal Mine[J]. Coal Engineering. L1570 VR0 b, S0 MG 355, 45 000 A8 22 90 25 2 0 A T i T IR 1
2022,54(2) :5-11. PR 5 [T 5 TR, 2022, 54(8) . 122-128.

[12] REFZREHE, IS4 55 W0 P RO 5 4 18 B 2R AF 1 XU Shuai, GAO Lin, LIU Pengze, et al. Section shape
S]] T4 AR ,2017,46(20) :106-111. optimization of gob-side coal-rock roadway in inclined coal
MI Chunrong, XU Yong, WANG Fanghua, et al. Influence seam[ ] |. Coal Engineering,2022,54(8):122-128.
of section forms on the fracture characteristics of deep [16] 78 .20 — w5 W v T MR ok 35 2 B A 2 0 4% R F 5%
roadway [ J ]. Construction Technology, 2017, 46 (20 ). [J] B R A, 2015,34(6) :67-70.

106-111. WANG Keyi. Research on optimization selection of roadway

[13] o A 3. 4K 55 [l & A% 8 1 0 W7 T % R O Ak S 400 [T ). 988 o 4% cross-sectional shapes and its control technology in Hongyi

AR ,2018,37(9) :106-108.

Coal Mine[ J].Coal Technology,2015,34(6):67-70.



