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Study on the environmental impact mechanism of high-frequency
vibratory piles driven in saturated soil
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Abstract: In recent years, high-frequency vibratory piles have been widely used because of their high efficiency and
good environmental effect. However, there are still large theoretical gaps for high-frequency piles at present, especially
the environmental impact mechanism of high-frequency piles compared with those in other frequencies is still unclear,
thus hindering the development of technology. To solve this problem, a numerical model of vibratory pile driven in
saturated soil was established based on the finite-difference software FLAC 3D, and several working conditions were set
from low frequency to ultra-high frequency to compare and verify the advantages of high-frequency piles. The results
show that on the premise of avoiding high-frequency resonance, selecting the appropriate high-frequency is conducive to
enhance the pore pressure response of the soil around the pile, thus promoting the pile penetration. Moreover, it can
effectively help control the ground vibration, and improve the construction quality. The introduction of resonance-free
construction technology for vibratory piles can effectively avoid the occurrence of low-frequency resonance, and further
reduce the disturbance to the surrounding environment.
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Table 1 Main parameters of the model
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Fig. 6 Variation of excess pore pressure amplitude and ratio
with frequency at pore pressure measuring points
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