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Construction of Online Monitoring and Detection System for Engineering

Structures in the Internet of Things Environment

Yu Zhuo
Wuhan Zhonghe Engineering Technology Co., Ltd., Wuhan, Hubei 430000

Addressing the issues of low efficiency in manual inspections, data lag, limited monitoring coverage,
and weak risk prediction capabilities in traditional engineering structure monitoring, this paper constructs
a comprehensive, high—precision, and intelligent early warning online monitoring and detection system
for engineering structures based on the Internet of Things (loT), big data, and intelligent sensing
technologies. The system adheres to five design principles: reliability, real-time performance, scalability,
security, and practicality, establishing a four—tier hierarchical architecture encompassing perception,
network, data, and application layers. It modularly implements multi-source data acquisition,
heterogeneous network transmission, intelligent data processing, structural defect diagnosis, and
visualized operation and maintenance management. For complex engineering monitoring scenarios,
the system integrates heterogeneous transmission technologies such as LoRa, 4G/5G, and Ethernet,
employs adaptive wavelet algorithms for noise reduction and optimization of monitoring data, and
establishes a four-tier intelligent early warning system based on structural mechanics models. This
effectively addresses challenges such as unstable data transmission, insufficient monitoring accuracy,
and delayed risk identification under complex working conditions. Laboratory integration tests confirm
that the system maintains sensor acquisition errors within +0.5%, exhibits low data packet loss
rates, rapid early warning response speeds, and excellent operational stability. The system effectively
enhances the intelligence and precision of engineering structure monitoring, reduces operation and
maintenance costs, and provides reliable technical support for safety monitoring, risk prevention and
control, and operation and maintenance decision—-making for various civil engineering structures such
as bridges, tunnels, and slopes.
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