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Explicit nonlinear numerical analysis of dynamical
performance of dynamic compaction

TIAN Shui'?, |[WANG Zhao?

(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
2. School of Civil and Architectural Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Nonlinear FEM based on explicit time integration is applied to simulating the collision process of dynamic compaction.
Many characters are taken into account, such as material nonlinearity, geometric nonlinearity, contact nonlinearity, movement
nonlinearity and coupling characters of them, etc. The variation processes of collision force of hammer and deformation and stress of
soil have been obtained at different heights, weights and areas of hammer. The analysis results indicate that the displacement of soil
lags behind the stress of soil. The collision's entire process of hammer and soil and the common phenomenon in the dynamic
compaction’s process has been reappeared.
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Table 1 Parameters for dynamic compaction
P B, Sy kAL R "
g-cm /Pa /(°) /g-cm
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Fig.3 Process curve of collision force of hammer
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Table 2 Comparison of collision force of hammers

754 5/ kKN P/ m AR/ KN -m Sk dEd Ji/ kN
100 17 1700 2586
160 17 2720 3137
200 17 3 400 3347
250 10 2500 2378
250 13 3250 2811
250 17 4250 3601
250 20 5000 4152
250 24 6 000 4741
300 17 5100 3771
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Fig.4 Relationship between maximum collision
force and energy of hammer
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Fig.5 History curve of displacement of soil
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