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Vibration attenuation characteristic of dynamic compaction
and effect of damping ditch parameters in a sandy foundation
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Abstract: Dynamic compaction is a widely employed foundation treatment method, but the surface vibrations it
incurs can potentially lead to damage in nearby constructions. Therefore, it is crucial to determine appropriate
safety distances and implement effective vibration absorption methods based on specific site conditions and
vibration attenuation laws. Drawing from the dynamic compaction process at Fuzhou Changle International
Airport, we conducted on-site tests to acquire essential data and subsequently performed simulations using the
discrete element method. Our findings revealed that, under identical energy levels, lighter hammers result in
higher soil velocities. Moreover, heavier hammers exhibit a broader influence and lead to a slower attenuation
process. Simulation results demonstrated that the attenuation process can be accurately modeled using

hyperbolic functions, a conclusion substantiated by the results of our field experiments. Damping ditch
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calculations indicated that the vibration velocities of soil increase before the ditch and decrease behind it. Based

on relevant standards, the installation of a damping ditch in this area allows for a substantial reduction in the

required safety distance.

Keywords: dynamic compaction; damping ditch; sandy foundation; vibration attenuation model; discrete element

method
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Fig. 1 Distribution of testing points
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Fig. 2 Maximum measured surface vibration velocity
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Fig.3 Maximum measured surface vibration acceleration
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Table 1 Physico-mechanical parameters of soil

[r] B A5 S H PUESR  bihioR R e/
HAR
2 /MPa JE/MPa  FE/MPa R (kg/m?)
33.21 0.38 8.01 0. 80 0.40 1489.80
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Table 2 Conditions of numerical simulation

%> T /1 AEZL/(kN-m)
E1 8. 81 3000
E2 8.81 4 000
E3 8.81 5000
E4 17.61 3000
ES 17.61 4 000
E6 17.61 5000
E7 35.24 3000
E8 35.24 4 000
E9 35.24 5000
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Table 3 Values of fitting parameters

Umax

G b ky ks
El —1.05 57.94 36.57
E2 —1.04 55. 76 36.03
E3 —1.05 58. 68 35. 85
E4 —1.72 58. 80 35.12
E5 —1.27 54.98 35.65
E6 —1.18 55. 66 35.70
E7 —1.43 62.26 29.46
ES —1.33 59. 95 32.85
E9 —1.25 58.33 35.57

-4 1 —1.26 58.04 34.75
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Table 4 Calculation conditions of damping ditch

P VEJE /m W5 B /m
E10 2 5

El1 4 5
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Fig.9 Location diagram of damping ditch
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Fig. 10 Comparison of damping ditch calculation results
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