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Construction and application of real-time detection system for dumping
and vibro—compaction based on dual-axis scanning sonar

Wang Chao, Xu Wenxing, Yan Ruyu, Li Qiwen, He Wen, Chen Zhaohai
( No.3 Engineering Co., Ltd. of CCCC First Harbor Engineering Co., Ltd., Dalian, Liaoning 116083, China )

Abstract: To address the problems of low efficiency, limited coverage, and poor real—time performance in quality detection
during dumping and vibro—compaction construction, a real-time detection system based on dual-axis scanning sonar (DAS) is
proposed. The system integrates multi—source data from DAS, BeiDou GNSS, and tilt sensors, and employs coordinate
transformation, attitude compensation, and error control algorithms to realize 3D visual real—time detection of underwater
foundation bed position and elevation. In a coastal port engineering application, the detection efficiency of the system is more
than 20 times higher than that of traditional methods, the replenishment accuracy reaches over 92%, the construction duration
is shortened by more than 15%, and both the plane and elevation errors are controlled within 5 e¢m. The results demonstrate
that the system can achieve precise and digitalized control throughout the dumping and vibro—compaction process, providing an
effective solution to the existing problems in real-time construction quality detection for waterway engineering.
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