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Calculation of contact stress and soil vertical displacement under dynamic
compaction
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Abstract: In Qian Jiahuan's load-unload elastic model of dynamic compaction, according to the disadvantages that the impact
stress is large at the loading stage and the stress style is complicated at the unloading stage comparatively, the complicated
piecewise function is improved into standard sine function. And, on the basis of the relationship between stress boundary
time-history and speed boundary time-history in dynamic analysis, the stress time-history of dynamic boundary condition is
transformed into the speed time-history and the sine load function is introduced. A new simplified method under the sine load is

derived, and it can calculate vertical displacement well. Engineering practices show that the method is simple and easy to use,

and the calculated results are very close to the measured displacements.
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Fig. 1 Schematic diagram of vertical displacement of Qian's
method
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Fig. 2 Schematic diagram of dynamic stress transformation
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Table 1 Construction parameters of dynamic compaction

T TN G 1 Y/ Y /m
1 98 3.9 10.0
2 60 4.0 5.0
3 170 4.4 13.2
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Table 2 Comparison between calculated and measured displacements (Jinan)
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1 19.57 27.0 37.97 19.9 1.69
18.35 19.1 4.09 8.6 53.13
3 37.33 243 34.9 34.9 6.51
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Table 3 Comparison between calculated and measured
displacements (Nantong)
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