B T BB 51 E IR HSC RS 7OE R
I

A2, E4RE Y, REY, IR, ERM, MRE, a2, ASF!
(1 =k BRI RE S MR AR, WL T 443002 2. SOk LB EDIG TREORBIh G, WL TE 443002 31k
AR 9 (R BFSMR T Se3, b AR K RO o WL 2RI 430074)

O AT TRENYCERRE, SOHK O BN Z TR AR IS 8 1) = 2 0 B A\ AR Ul R R I
IR RE R RR SR MR B A LV RS B, TR T 2 3R F T Bk R A7 e e W — T SRk o BB A2 AT 1 AN [ 282
FRMUA . SRS T BRI B3 5 B R B S AL BE 7 T % RS T NI R R A7 e R -
REKERER ., RRE: OFEHMBERZRNTRIFMET, METHEEE, W90 Bl 14 32 i s Ko H#
AT T 49.02%, S AWKy B BHEHK61.89%, e KM ) B B 35 K. 56.9 1% U8 EH 137 15 T B % A S 3R AR
Y B . @FE0MF A T il F180kPaltt S i BT ARG 1:.600.78cm?, 47 BT AR KON 17.66% . 5 W 5 i1 Sy ok
FRA HOEAR RN B — 2 IR . @)% RS B AR 1 52 W FE FE R UK VCA R A T . BUKIE . USSR
IR 50 . @FESL T SRR -REV R B KA, T SR Il S AR ZA I 11.37%, RUDZEEIGE
BRI Y BOS R, AT RS T 9K R (v 2% e S AR (OB T 7T B B IR 5%

KRR WIARIRRR, SR Bk BOLR: RORYEOmAR, \ R AR B

FESES: TU4lL XHEAFRIRES: A

EZBN: A, B, 1979 F4, W-Lwad, #9%, WAL, FENFEE L TEMKTEMNP . E-mail
1620588217@qq.com.

Experimental study of negative pressure suction-magnetic convergence dynamic

water grouting in rough fisSures under different inclination angles
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Abstract: With/the rapid_development of underground engineering, the problem of surge water has become one of the main
problems restrictingstheysafety and operation of engineering. In this study, through the self-developed visualization of rough
fissure negative pressure suction combined with magnetic convergence device, we carried out the test of moving water fissure
negative pressure suction-magnetic grouting under the action of multi-factors, focusing on the analysis of different fissure
inclination angle, negative pressure suction force, moving water flow rate and the magnetic field strength of the influence
mechanism on the spread of the slurry, and established the model of tilted fissure negative pressure suction-magnetic convergence

moving water grouting under the consideration of the magnetic

field strength. @ Under the condition that other factors remain B
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REBRHAARERMFRBEIFRES (KBS
BNORSG202313) KEZKHMREI#H4E (HES: 51979151

unchanged, compared with ordinary slurry, the maximum
diffusion area of 90° fissure magnetic slurry under the action of
magnetic field is enhanced by 49.02%, the maximum backwater

diffusion distance is increased by 61.89%, and the maximum .
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lateral diffusion distance is increased by 56.91%. It indicates that the magnetic field action can effectively enhance the slurry

diffusion area. @ The slurry diffusion area grows by 600.78cm2 at 0° inclination with a suction force of 80kPa, and the growth

rate of diffusion area is 17.66%. It shows that the negative pressure suction force has a certain effect on the increase of slurry

diffusion area. The degree of influence of 3 on the slurry diffusion area is the fracture angle, the dynamic water flow, the negative

pressure suction force and the magnetic field strength in the order of strongest to weakest. @ The negative pressure suction-

magnetic convergence dynamic water grouting model is established, and the maximum relative error is not more than 11.37%

compared with the experimental value, which indicates that the model can better describe the diffusion process of the slurry, and

can provide new research ideas and theoretical references for grouting and filling of water-surge fissures under different

inclination angles.

Key words: inclined fissure; negative pressure suction; dynamic water grouting; magnetic convergence; slurry diffusion area;

slurry diffusion distance
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Fig. 1 Visualization of rough fissure negative pressure pumping-magnetic convergence grouting test device and test flow chart
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Fig. 2 Schematic diagram of test materials
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Fig. 5 Plot of slurry diffusion area with time
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Fig. 7 Plot of slurry lateral spreading distance with time
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pressure suction force
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Fig. 10 Schematic diagram of the trend of slurry diffusion area
under negative pressure suction force
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Fig. 12 Schematic diagram of the trend of diffusion area with

respect to various factors
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Fig. 13 Mechanical model of sloping dynamic water fissure
negative pressure pumping-magnetic convergence dynamic water
grouting
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Fig. 14 Curve of slurry diffusion distance with time at different
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Fig. 15 Variation curve of correction coefficient at different angles
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