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Analysis and calculation of dynamic compaction energy loss in
high-water level areas

LI Ying-tao, CHEN Jian-ye, ZHANG Yan-xia, GAO Qing-song
(Shanxi Mechanisation Construction Group Co., Ltd., Taiyuan 030009, Shanxi, China)

Abstract: In the context of dynamic compaction activities conducted in regions characterized by a high-water level, a
notable reduction in the effective compaction energy delivered by the compaction hammer occurs due to its interaction with
the groundwater. The research involves the installation of a vibration acceleration sensor on the surface of the compaction
hammer. Subsequently, an investigation is conducted to monitor fluctuations in the acceleration values of the compaction
hammer throughout the dynamic compaction process at a site with a high-water level. To analyze and calculate the loss rate
of compaction energy resulting from groundwater interactions, a dedicated analytical model is formulated and applied. The
analysis also incorporates the application of numerical integration techniques to scrutinize the acceleration profile of the
compaction hammer, facilitating a comprehensive assessment of compaction energy losses. The results suggest that the loss
rate of compaction energy during dynamic compaction in high-water level areas approaches or exceeds 50%. Consequently,
it is imperative to implement rigorous construction measures to ensure the effective execution of dynamic compaction
procedures, thereby achieving the intended compaction results.
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Table I Measured peak acceleration of the compaction hammer during dynamic compaction
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Time domain curves of measured acceleration of the compaction hammer
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Fig. 2 Four stages of the compaction hammer acceleration at
the 16th compaction
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Table 2 Comparison of the effect of groundwater on the peak acceleration of the compaction hammer
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