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Study on the migration law of aggregate sediment in the water inrush channel of

coal rock mass

SU Peili, WEN Jiahao, GU Shuancheng, LIU Feng, LI Chong
(College of Architecture and Civil Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: Grouting after pouring aggregate can effectively control water inrush from coal and rock mass. The study on the deposition and
migration law of aggregate in the water inrush channel from coal and rock mass is an important prerequisite to determine the aggregate
particle size, aggregate grouting volume and the spacing of aggregate grouting holes. However, there are few theoretical and experimental
studies in this area at present, and the actual construction mainly depends on experience, which is blind. In view of this, based on the slurry
pipeline transportation theory and sediment movement mechanics, combined with Newton’s second law, the whole movement process of
aggregate from the pouring hole to the water inrush channel is divided into three movement stages: free fall, similar horizontal throwing
and sliding, and their stress analysis is carried out respectively. A sedimentation, migration and diffusion model from single aggregate to
aggregate particle group is established, and the sedimentation and migration rules characterizing the aggregate particle group in the hori-
zontal direction are obtained; A model test platform for visualization of aggregate deposition and movement in water inrush channel of
coal and rock mass is designed by ourselves. With the help of this platform, aggregate deposition and movement model tests are carried out

under the influence of various factors such as different hydrodynamic velocity, aggregate particle size, pouring height, et al, to analyze the
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deposition and movement rules of aggregates in water inrush channel, and to obtain the total length of aggregate deposition and movement

area under different test schemes. The experimental results show that the actual migration process of aggregate is consistent with the as-

sumption of three movement stages in theory, and the average error between the experimental value and the theoretical calculation value of

the sediment migration distance of aggregate is 7.34%; On the premise that the injection height is controlled to be consistent with the dy-

namic water conditions, the theoretical formula is more applicable to coarse aggregate (particle size > 5 mm) than to fine aggregate

(particle size < 5 mm); When solving the problem of water inrush from coal and rock mass in engineering, if the aggregate particle size is

greater than 5 mm, the migration distance of aggregate particle group in the horizontal direction can be calculated by using the theoretical

formula in this paper, so as to determine the spacing of aggregate grouting holes and reduce the blindness in the actual construction process.

Key words: water inrush; aggregate particles; sedimentary movement; free fall; class flat throw; slippage; water inrush channel; grout-

ing reinforcement
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Fig.1 Whole movement process of single aggregate

FIE BB RHIURLAE SROK SR AR R =2 SIS 2%
PESREALIE, AT, Mok an T Rist: O RETE
PR AR Ay J5 e A A5 ) 22 20 BR A @05 /K 8 TN
JKC [6) 38 3 AP 98 A AT 2008 AN i s Q%K i iH

201



2023 4F5 8 11

# 2 A 2 H £ 5551 4%

N, K A 1ol [ 1 ELAN T R4, A A i s (A
FURLE A TEVE FLAE S FL K B Ak AR A i PRz
), 2B 2 AN

55 1 prBe: S BeE BHEREEFLIN S A v iz
3, ZH BB BRI ISR LU AZ I DL 2 BT

| ! | |
| _

| | I%IME)’E:

:% ' : |

|l I | |

@ | |

| Bt | | |
|

| | | |

|
| ' |

— —d4

(a) 5 1 BrBeic#
B2 #INBEREBRZIATE

Fig.2 Stage one aggregate migration and stress
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Fig.4 Stage three aggregate migration and stress
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Table 1 Parameters of simulated water inrush channel
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Table 2 Test level factor
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SKHA/(m-s™)  RiARB/mm  BHEEEC/em
1 0~2 40
0.15
2 2~5 50
3 5-8 70
0.30
4 8~10 90
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Table 3 Test for migration of aggregate particles with
diameter of 50 mm and 70 mm
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1-1, 2-1 AlB1C1 0.15 0~2 40
1-2, 22 A1B2C2 0.15 2~5 50
1-3, 23 A1B3C3 0.15 5~8 70
1-4, 2-4 A1BACA 0.15 8~10 90
1-5, 2-5 A2B1C4 0.30 0~2 90
1-6, 2-6 A2B2C3 0.30 2~5 70
1-7, 2-7 A2B3C2 0.30 5~8 50
1-8, 2-8 A2B4AC1 0.30 8~10 40
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Fig.8 Whole process of sedimentation and migration of

test aggregate 1-2
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