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Experimental study on compaction energy efficiency of single-rope
construction method for a dynamic compactor
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Abstract: Aiming at the technical bottlenecks such as the inaccurate theoretical calculation of the energy loss in the rapid
dynamic impact process and the deviation of the contact measurement method, this study conducted experimental research
on the compaction energy efficiency of single-rope construction method of a certain type of dynamic compactor based on
the non-contact method. The experiment employed the American Phantom Miro M310 high-speed camera for non-contact
dynamic measurement, collecting data under two working conditions: non-decoupling construction (single-rope
construction) and decoupling construction. By analyzing the instantaneous velocity of the hammer, the energy loss rates of
three different hammer weights at three different heights were compared under decoupling and non-decoupling conditions.
Considering that the hammer fell twice in the same position in the experiment, the high-speed camera could not measure
the real tamping surface of the second hammer, the working condition was simulated by the finite element method, and the
instantaneous landing speed of the hammer was corrected. The experimental results show that under the same mass, the
energy loss rate decreases with the increase of the height of the hammer. At the same height, the energy loss rate decreases
with the increase of hammer mass. The energy loss rate of single-rope method can be controlled within 8%. This paper
provides technical basis for accurate test of the compaction energy efficiency of dynamic compactor, offers insights for
reducing the energy loss of single-rope construction method, and also accumulates empirical data for the use and
improvement design of similar heavy machinery in the future.
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Table 2 Speed measured at 13 m height
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Table 3 Speed measured at 18 m height
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Fig. 11  Finite element model of 14.0 t hammer and soil
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Fig. 12 Kinetic energy simulation of 14.0 t hammer
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Fig. 16 Kinetic energy simulation of 23.5 t hammer
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