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Discussion on real-time monitoring method of soil reinforcement effect in
dynamic compaction

GE Xin-sheng, LI Pei-xuan®, SUN Jing-yuan

(College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)
Abstract: In this study, we conducted dynamic compaction model tests at outdoor sites under various combinations of
design parameters. An acceleration sensor was strategically positioned atop the falling weight to capture the characteristics
of impact stroke. Subsequently, time domain characteristic parameters, including kurtosis and skewness, were employed to
provide a quantitative description of the acceleration time history curve of the falling weight. The results reveal a significant
correlation between the shape of the falling weight acceleration time history curve and the construction condition, and the
compaction process can be evaluated by analysing the falling weight acceleration time history curve. Notably, the time
domain eigenvalue of the falling weight acceleration time history curve will change regularly with the increase of
compaction times. Therefore, the stability of the changing trend of the time domain eigenvalue serves as a reliable criterion
for determining the appropriate moment to conclude the compaction process. A real-time evaluation method of dynamic
compaction effect is presented, and its application flow is designed. The results presented herein serve as valuable guidance
for the subsequent implementation of real-time monitoring techniques for assessing soil reinforcement effects during
dynamic compaction in engineering applications.

Key words: dynamic compaction; falling weight acceleration; reinforcement effect; real-time monitoring; model test
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Table I Dynamic compaction model test parameters and test scheme
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1 4000 192.9 40 23.15 10.000 0.833 2.0 16.7
2 4000 192.9 30 17.36 13.333 1.111 2.0 16.7
3 4000 192.9 20 11.57 20.000 1.667 2.0 16.7
4 4000 192.9 40 23.15 10.000 0.833 2.5 20.8
5 4000 192.9 30 17.36 13.333 1.111 2.5 20.8
6 4000 192.9 20 11.57 20.000 1.667 2.5 20.8
7 6 000 289.4 40 23.15 15.000 1.250 2.0 16.7
8 6 000 289.4 30 17.36 20.000 1.667 2.0 16.7
9 6 000 289.4 20 11.57 30.000 2.500 2.0 16.7
10 6 000 289.4 40 23.15 15.000 1.250 2.5 20.8
11 6 000 289.4 30 17.36 20.000 1.667 2.5 20.8
12 6 000 289.4 20 11.57 30.000 2.500 2.5 20.8
13 8 000 385.8 40 23.15 20.000 1.667 2.0 16.7
14 8 000 385.8 30 17.36 26.667 2.222 2.0 16.7
15 8 000 385.8 40 23.15 20.000 1.667 2.5 20.8
16 8 000 385.8 30 17.36 26.667 2.222 2.5 20.8
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