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Abstract

To solve the problems of a larger thickness of diaphragm wall and a smaller hole spacing with tra-
ditional high pressure jet grouting method, a high pressure rotary jet method with variable angu-
lar velocity was developed and the test of high pressure rotary jet grouting with variable angular
velocity in silty soil, silty clay/clay and sandy soils was carried out. The process parameters of this
method were obtained through laboratory and field tests and the engineering effect of the rotary
jet with variable angular velocity was also verified. The results show that the rotating jet grouting
pile with approximately rectangular section can be ejected out by the secondary stage of rotation-
al spray angular velocity within the 360-degree. Similar rectangular piles of 0.5 m x 1.4 m~1.6 m,
0.3 m x 1.6 m, 0.4 m x 1.4 m~1.6 m can be jetted out in setting process parameters in the forma-
tions which mainly consist of silty soil, silty clay/clay, sandy loam stratum, respectively. Compared
with the traditional high-pressure rotary injection technology with fixed angular velocity, this
method has two notable features: the thickness of diaphragm wall is reduced and hole spacing for
jet grouting piles is increased by more than 1 times, which can reduce the project cost by about
50% and improve the construction efficiency by approximately 1 time. Compared with jet-grouted
cutoff wall methods, the high-pressure jet grouting method has characteristics of uniform thick-
ness of diaphragm wall, high strength, and good seepage proof property.
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Figure 1. Sectional form of cut-off wall controlled by PLC program
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Figure 2. Schematic of angular velocity control for a rectangular
section
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Table 1. Rotary jet grouting parameters for the Zong-er municipal road underground pipe corridor project
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Figure 3. Rotary jet grouting test for the Zong-er municipal road underground pipe corridor project
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Table 2. Rotary jet grouting parameters for the Station west road upgrade comprehensive pipe corridor support project
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Figure 4. The condition after the excavation of the test section
of the comprehensive pipe corridor of Jining station west road
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Table 3. Rotary jet grouting parameters for the dam reinforcement project in Shigou Reservoir
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Figure 5. The condition after the excavation of the test section
of the Taian Luo Dam reinforcement project
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