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Application of Lagrange tracing method in simulation of
rapid-setting grout flow
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Abstract: The viscosity of the rapid-setting grout has time-varying characteristic, and the
viscosity distribution is not uniform in the time and space during the flow process. The traditional
method does not consider above feature, and thus the flow law is different from the actual
situation. In this paper, the physical parameters changing with the flow is considered, and the
mathematical model of rapid-setting grout is established based on the Lagrange tracking method.
Finally, the relationship among viscosity, pressure, distance, time and velocity are obtained by the
finite element analysis. Comparison of the numerical results with the experiment results, the
applicability of that mathematical model can be verified, meanwhile the necessity of using
Lagrange tracking method to describe the physical parameters varying with time and space can
also be verified. The results may provide a theoretical basis for the grouting parameters
determination in practical engineering and provide scientific evidence for optimization design of
grouting engineering.

Key words: Rapid-setting grout; Time-varying viscosity; Lagrange tracking method; Pressure;
Flow rate; Grouting engineering applications.
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