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Development of intelligent monitoring system for dynamic compaction
construction

WU Zeng-wei!, XIE Wen-jie!, WEN Bao-jun'*, LIANG Yi?
(1. Beijing UniTop Information Technology Co., Ltd., Beijing 100176, China;
2. China United Northwest Institute for Engineering Design & Research Co., Ltd., Xi’an 710077, Shaanxi, China)

Abstract: In addressing the challenge of imprecise monitoring within traditional dynamic compaction construction, an
intelligent monitoring system for quality assurance has been developed. This system integrates hardware components,
including Beidou/GNSS antennae, intelligent receivers, RFID fall distance sensors, and intelligent display and control
terminals. It automates real-time, dynamic, and efficient monitoring and recording of key procedures throughout the
dynamic compaction. The system employs the high-precision positioning data from the Beidou/GNSS antenna to guide the
compaction point, and utilizes RFID sensors to calculate the compaction settlement and the times of dynamic compaction
based on the difference between the height of the first hammer lift and the second hammer lift. The digital construction
cloud platform realizes comprehensive monitoring, remote management and real-time collaboration during the construction
process. This system effectively mitigates human errors and uncertainties, thus enhancing the efficiency and quality of
dynamic compaction construction. Additionally, it contributes significantly to technological progress and innovation in the
realm of dynamic compaction development.
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Fig. 1 Hardware of intelligent monitoring system for dynamic

compaction construction quality
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Fig. 2 Electrical equipment connection of dynamic compaction construction intelligent monitoring system
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Fig.3 Construction flow chart
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Fig. 4 Main interface of dynamic compaction construction
intelligent monitoring system
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Fig.5 Project management interface
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Fig. 7 System configuration diagram
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Table 1 Mean value of on site measured (GPS) data

FiH FUTESME/em | Fdx¥ HUTESE/m
1 30 8 5
2 18 9 5
3 20 10 4
4 12 11 13
5 7 12 5
6 6 13 3
7 11 14 2

E: BE 2 TP EUUEN 2.5 em, BFDUESEN 101 cm.

®2 RGumNERE

Table 2 Mean value of system monitoring data

Flik FUCESME/em | FdkE FUiEHE/em
1 25 8 9
2 9 9 8
3 8 10 5
4 7 11 11
5 4 12 6
6 5 13 4
7 7 14 2
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