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Mechanism of stemming slurry materials for pulsating grouting in soft strata
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Abstract: The pulsating grouting with slurry materials is an effective method for anti-seepage and reinforcement in soft strata,
but the mechanism of stemming slurry materials is not clear. Based on the engineering fracture mechanics and Bingham fluid
concentric annular narrow gap flow model, the mechanism of stemming slurry materials is analyzed qualitatively, and based on
the conservation of energy, the governing equation for the stemming slurry materials is deduced. The relationship among the
limit loading pressure of slurry materials in pulsating grouting, the rheological properties of grouting slurry, the performance of
sealing slurry and the pulsating frequency is analyzed. The limit loading pressure of the slurry materials increases with the
increase of plastic viscosity of slurry, yield stress plastic strength of sealing slurry and interval time of pulse, and decreases with
the increase of duration time of pulse. The effect increases with the increase of the height of hole sealing. The mechanism of
stemming slurry materials is verified by the self-made indoor experimental device. For the anti-seepage project in the slope of
the diversion canal in Hebi of Henan, which is in the Middle Route Project of South-to-North Water Diversion, in view of the
soft geological conditions, the stemming slurry technology of slurry materials is applied to the slope project by means of
segmented pulsating grouting from bottom to top. The pumping tests after grouting indicate that the permeability reaches 10>~
10°® cm/s, and the amount of work of 20% is saved compared to that of the traditional grouting technology.
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Fig. 1 Diffusion model for stemming slurry materials due to
concentric annular fracturing
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Fig. 2 Time-history curves of pulsating grouting
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pulsating grouting
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Fig. 6 Influence of plastic strength of stemming slurry materials on

limit grouting pressure at different heights
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Fig. 7 Influence of pulse duration on limit grouting pressure of
stemming slurry materials at different heights
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Fig. 9 Schematic diagram of simulation visualization device for

mechanism of stemming slurry materials
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Fig. 12 Curtain grouting of Hebi section of Middle Route Project
of South-to-North Water Diversion
MR PTIEPEIEAY SR AR A, B Rk
TP BOKSIRESR, SCBEIR AN FEHY R 1% 2 HE 2.5
m L. SEMAEfLBIER, LHRKAERK. K2






552 W SR, AF. AP E RSN ER B AL LRSI ST 217
*2 RILRERBXASHE
Table 2 Parameters of grouting of a hole section
Bk Bl /2/m HESR ALEB/m Bk Lz BRI RN Bt Rk
Tz REN P H ED /m /mm FRHES K )/MPa HJE ) MPa
1 1 10 2 11 13 2 91 1.439 1.5
2 9 11 2 91 1.207 1.2
3 7 9 2 91 0.975 0.9
4 5 7 2 91 0.742 0.8
5 3 5 2 91 0.510 0.6
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