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Application of high pressure jet grouting technology in
foundation treatment of hydraulic engineering

Zhikun Chen Hao Zhou Zhirong Xu Tao Zhu
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Abstract

With the continuous expansion of China’s water conservancy and hydropower projects, foundation treatment under complex
geological conditions has become crucial for ensuring project safety and durability. Traditional methods like soil replacement and
pile foundations face challenges such as prolonged construction periods, high costs, and poor adaptability in deep overburden layers,
highly permeable soils, and soft foundations. High-pressure jet grouting technology, leveraging its unique advantages of cutting
soil with high-pressure jets and forcibly mixing slurry to form high-strength consolidated bodies, has emerged as a core solution for
addressing issues like settlement and seepage in soft foundations. By flexibly adjusting injection parameters (pressure, flow rate,
lifting speed), this technology adapts to various strata including sandy soils, cohesive soils, and loess, while demonstrating significant
advantages such as high construction efficiency and cost-effectiveness. It has been widely adopted in major projects like the Three
Gorges Project and Shandong Qiaodian Reservoir. This paper first elaborates on the technical aspects of high-pressure jet grouting,
then analyzes its advantages and applicable scenarios, followed by detailed explanations of construction techniques and quality
control. Finally, multiple typical engineering case studies validate the effectiveness while summarizing relevant technical challenges
and improvement directions.
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