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Optimization of Water Injection Parameters for Prevention and Control of Rock Burst in Shaiqihe Phosphate Mine
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Abstract: The Shaiqihe Phosphate Mine in Yichang, Hubei has entered deep mining, and rock burst disasters are frequent in the
excavation working face. Water injection was used to soften the surrounding rocks in the working face to prevent rock burst,
and reasonable water injection parameters affected the prevention and control effectiveness of rock burst. The uniaxial
compression tests of phosphorite under different water-containing states were carried out. The relationship between water
content and rock burst tendency of phosphorite was analyzed based on the rock strength brittleness coefficient. Numerical
simulation was used to explore the distribution characteristics of water content in the surrounding rocks of the working face
during water injection, and the optimal water injection parameters for the excavation working face of the Shaigihe Phosphate
Mine were determined. The results show that when the water content of the phosphorite reaches 0.424% , the phosphate rock
layer is in a moderate rock burst tendency, and the change in strength brittleness coefficient with water content is no longer
significant after water injection. When the water injection time is 1 hour and the drilling depth is 10 meters, the growth rate of
effective wetting distance is the highest, and the water injection effect is the best. The research results have certain guiding
significance for improving the water injection process parameters of phosphate rock and reducing the risk of phosphate rock burst.
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Table 1 Moisture content of phosphorite samples
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Table 2 Ultimate compressive strength and elastic modulus

of phosphorite under different water-containing states

WS THE/g WE/g TR/ N FHEKEw/ %
L1(A) 522,531 — 0.000 0.000
L-2(A)  541.391 — 0.000
L3(A) 536,782 — 0.000

CL1(B) 534656 535556 0.168 0.182
L-2(B)  529.345  530.377  0.195
L-3(B) 531451  533.762  0.184

S L1(O) 526,833 528540 0324 0.316
L2(C) 545912 547.593  0.304
L-3(C)  538.957  540.298  0.320

S LI(D)  537.417  539.997  0.480 0.460
L-2(D) 523108 525404 0.439
L-3(D) 525628  527.380  0.463

CLI(E) 518492 521463  0.573 0.578
L2(E)  529.870  532.953  0.587
L-3(E) 526,433 528.941  0.574
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L-1CA) 0.000 84.6 4.61
L-1(B) 0.168 70.3 4,42
L-1(C) 0.324 63.4 4.27
L-1(D) 0.480 53.6 4.13
L-1(E) 0.573 45.1 3.92
Tleca 0.000 8.9 a26
1L-2(B) 0.195 71.6 4.08
1L-2¢(C) 0.304 62.8 3.96
1L-2(D) 0.439 52.9 3.83
L-2(E) 0.587 46.3 3.62
YN 0.000 8.2 137
1L-3(B) 0.184 74.1 4.21
L-3(C) 0.320 65.4 1.09
L-3(D) 0.463 56.1 3.96
L-3(E) 0.574 44.8 3.84
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Fig.1 Fitting relationship between moisture content

and uniaxial compressive strength
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Fig.2 Fitting relationship between moisture

content and elastic modulus
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Fig.3 Fitting relationship between moisture

content and tensile strength
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Table 3 Results of discriminating rockburst tendency

based on the criterion of strength brittleness coefficient
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R w/% MPa MPa 6 1]
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Fig.4 Fitting relationship between moisture

content and strength brittleness coefficient
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Table 4 Model parameters

i A BiREN WyE R EEZS Wil
W/ B/ WME/ BBER/ GKE/, MEE/

(kg/m?®) (Pa+s) (kg/m®) % % (m/s?)
1 000 0.098 2 860 0.017 6 0.32 9.82
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Fig.5 Moisture content distribution of surrounding rock under different water injection time
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Fig.7 Moisture content distribution of surrounding rock under different borehole depths
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Fig.9 Comparison of the number of micro seismic events

and energy sequence before and after water injection
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