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Abstract; In order to analyze the slurry diffusion law in the process of grouting reinforcement of loose foundation, the simulated soil
layer was generated by MatDEM software. At the same time, the principle of pore density flow was used to realize the visualization
of the grouting process, and the displacement field of soil particles was generated to analyze the slurry diffusion law. The reliability
and influencing factors of the pile diameter prediction formula based on the ultimate erosion distance were analyzed. Based on the
simulation results, the correction parameters of the ultimate erosion distance in the pile diameter prediction formula were proposed.
By analyzing the influence of grouting pressure and particle size on the correction parameters, the prediction formula of pile diameter
after correction was given. When the grouting pressure was small, the error of the formula was obvious. The construction parameters
of the on-site double-pipe jet grouting method and the mechanical parameters of the in-situ soil were brought into the modified pile
diameter prediction formula to obtain the predicted value of the slurry diffusion distance, and compared with the diameter of the pile
after excavation in the field test. It could be seen that the reliability of the modified formula was improved.
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Table 2 Macromechanical parameters of sandy soil materials

1% AR i/ GPa HEL/N 24 YLHIBRE/ MPa PSR/ MPa PN B4 R B R/ (kg-m™)
7 0.2 1.2x10™ 0.37 0.69 1 960

e IR R R R UV i

Table 3 Micro mechanical parameters of sand and soil materials
BRI/ (KN-m™)  OIRE/(KN-m™)  BRAE/m 99 J1/kN JEEHE DKL IR/ kg
117 920 20 331 0.7x107* 9352 0.25 3562
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Fig.2 Elemental particle-pore fluid model
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Table 4 Basic parameters of fluid domain
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Fig.4 Particle size distribution based on different particle average diameters calculated
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Fig.7 Displacement of particle size 5 mm with different grouting pressure
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Table 5 Grouting distance table under different particle
size and grouting pressure
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Table 6 Empirical formula to obtain the spray distance table
Wik WK B 25/ m
i WERIE ) BRI ) WO ORI ORI
10 MPa 15 MPa 20 MPa 25 MPa 30 MPa
3 0.255 0.280  0.292 0317 0.353
4 0.279  0.305 0.337 0.350 0.363
5 0.301 0.338 0.354  0.356 0.381
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Fig.8 Ratio of simulation value to empirical formula value of different particle sizes
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Table 8 Correction parameter values under different
grouting pressures

Wi K Jj/MPa 10 15 25 30
w 1.953 1.672 1.372 1.277
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