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Numerical simulation and bearing capacity analysis of post-grouting
reinforcement of bored piles based on CEL method
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Abstract: In order to investigate the influence of post-grouting reinforced soil layer on the bearing capacity of bored
grouting piles, a project in Nantong City, Jiangsu Province was explored. A finite element model of post-grouting bored
grouting piles was established based on coupled Euler-Lagrange method (CEL method) using ABAQUS finite element
software. Subsequently, simulation of the whole compaction grouting process was carried out, and it was found that the
diffusion shape of the slurry tended to be of the water-drop type. Comparing the numerical results with the theoretical
results and observed results, it is found that the numerical simulation based on CEL method can be used as an effective
reference for the analysis of the actual grouting process. At the same time, the bearing capacity of the bored pile with or
without post-grouting was analyzed based on the grouting results. The numerical results of bearing capacity of the bored
pile were compared with the results of vertical compressive static load test of single pile of post-grouting bored pile in a
project in Nantong City, Jiangsu Province, which proved the accuracy of numerical results. The numerical results provided
a basis for determining the shape of the slurry after curing from the perspective of numerical simulation, which can provide
a reference for relevant engineering applications and analysis. At the same time, the results of quantitative analysis proved
mechanically that post-grouting of bored piles can effectively improve the bearing capacity of piles.
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Fig. 2 Diagram of post-grouting construction
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Fig. 3 Numerical simulation of slurry shape change during post-grouting
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Table 3 Comparison of pile end expansion radius
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