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Abstract: To reveal the mechanical characteristics of rapid impact compaction treatment on pulverized soil foundations, an indoor
triaxial test was conducted on compacted pulverized soil. This test simulated the effects of different tamping energies, determined the
stress-strain behavior of pulverized soil under varying tamping energies and confining pressures, and calculated the mechanical
parameters based on the Duncan-Chang model. The results showed that as tamping energy increases, the peak stress of the pulverized
soil specimens also increases. Specifically, the peak strain of the pulverized soil foundation treated with 150 kJ of tamping energy
could reach up to 396 kPa, which was 1.3 to 1.5 times greater than that of the foundation treated with 70 kJ. The shrinkage of the
foundation after treatment at 150 kJ of tamping energy level was most pronounced in the impact tamping. Moreover, under the same
tamping energy level, the peak stress of the pulverized soil specimens increased with the rise in confining pressure, with the peak
stress corresponding to the strain of the specimen. For instance, at a confining pressure of 200 kPa, the peak stress of the soil treated
with 150 kJ of tamping energy could reach 530 kPa, which was double that observed under the same treatment conditions at a
confining pressure of 100 kPa. Using the Duncan-Chang calculation model, the mechanical parameters of the pulverized soil
foundation after treatment with different tamping energies were calculated. These research findings provided theoretical support for

the promotion and application of RIC technology.
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Fig.1 Distribution curve of particle size of chalky soil
in the yellow floodplain
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Table 1 Characteristics of particle composition of chalky soil
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Table 2 Three-axis test condition setting
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Table 3 Simulated tamping table

g8 FFiliAe (HEE WxIEHEE h)/(N-cm)  FHEHR/cm
B A ixil JA A
1 90 000x78 100x3.9 120 10
2 90 000x110 100x5.5 120 10
3 90 000x170 100x8.5 120 10
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Fig.3 Triaxial test process
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Fig.5 Stress-strain curves at different tamping energies
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Fig.7 Damage morphology of specimens under different circumferential pressure conditions
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Fig.8 Stress-strain curves under different enclosure pressures
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Table 4 Duncan-Zhang model parameters for pulverised soil

(6)

Friife/ K k n c/kPa w/(°)
70 63.53 0.358 25.23 18.16
110 68.08 0.406 34.99 21.18
150 80.14 0.415 53.29 26.01
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