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Numerical analysis of dynamic compaction and environmental
effect caused by the impacting vibration
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Abstract: The geometric nonlinear finite element method is used to analyze the impact mechanism of dynamic compaction. Damping
of P wave and S wave are introduced to illuminate the material characters of the soil in the model. The improved artificial boundary
conditions are applied to simulate wave propagation at the boundary. Two evaluation criterions (velocity criterion and acceleration
criterion) are used to estimate the vibration influence to obtain the safe vibration range. The trench is an effective method of vibration
isolation; and various influencing factors of trench are studied to give valuable reference for the engineering practice.
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Fig.1 Instantaneous model of compacting load
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Table 1 Parameters for dynamic compaction

FEM calculation
m, s P tx I TVIANMBEE VHRIREER
/10" no* * Mpa 107 7107 /MPa /MPa
7.0 78 035 623 444 888 11 5832

3.1 S EHE DT

ME 2 AEY , FTHIBRERES TRBN
EWmEK , BEFNEFHEL , TEEREH
BENBEYEBRE. MBFERRERRTR
AEFAMNEMEX , BitEIBRTERLEHKFE
% , FRITELR D TENE, TEMEBHNREL
FFILEN 161.14 cm MERH 170.0 cm WEAHIE |
KRPNAAXETFREILS TSRS E R,

Iy BN

TR Jem
O
(=)

120

210 -

B2 FHIERSFHRBMMRF
Fig.2 Relationships between compacting settlement and
compacting number
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Fig.3 Curve of vertical displacement at different depths
under the crater
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Fig.4 Time histories of vertical displacement
under the crater
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Fig.5 Attenuation curve of peak particle velocity at
ground surface
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Fig.6 Attenuation curve of peak particle acceleration at
ground surface
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Fig.7 Relationships between compaction energy and peak
particle velocity at ground surface

——20tx20m

i} —a—25(x16m
£ —a—32tx125m
@
g
it
5 01

0.01

1 10 100
7K 2E 5 /m

8 F—35hRE R T RahEEE R AP I7 0 B T th 4%
Fig.8 Curve of peak particle velocity at ground surface with
different momentums but same energy
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with depth of trench
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Fig.10 Curve of peak particle velocity at ground surface
with width of trench
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Fig.11 Relationships between stiffness of filled composite in
the trench and peak particle velocity at ground surface
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