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Abstract

This paper establishes a numerical analysis model for hydraulic fill subgrade using single-point
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compaction combined with high-pressure differential dynamic precipitation. Different underground
water levels and compaction energies are considered to analyze post-compaction settlement and
pore pressure effects. The research findings indicate that, with the same compaction energy, greater
compaction displacement and lower excess pore pressure values are achieved using a heavy hammer
for light compaction compared to a light hammer for heavy compaction. During single-point compac-
tion, at a certain depth of water table lowering, reducing the water level in the upper soil can effec-
tively mitigate the volume change of the soil’s plasticity. The results of this study provide guidance
for the practical application of the high-pressure differential dynamic precipitation compaction me-
thod in field construction.
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Figure 1. Variation curve of peak value of vibration acceleration of soil with tamping distance in field test
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Figure 2. Single-point tamping reinforcement processing model
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Figure 3. Variation curve of soil vibration acceleration with loading time at different tamping distance
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Table 2. Calculation working conditions of compaction energy
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Figure 4. Influence of compaction energy on tamping and sinking displacement
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Figure 5. Variation of soil superporous water pressure with depth at different compaction energies
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Figure 6. Influence of compaction energy on superporous water pressure
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Figure 7. Vertical displacement cloud map of the first single tamp at 1 m precipitation depth
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Figure 8. Vertical displacement cloud map of the first single tamp at 4 m precipitation depth
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Figure 9. Influence of compaction energy on tamping displacement
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Figure 10. Pore water pressure cloud map of the first single tamp at 1 m precipitation depth
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Figure 11. Pore water pressure cloud map of the first single tamp at 4 m precipitation depth
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Figure 12. Relationship between soil superporous water pressure and precipitation depth under single tamping loads
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