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Abstract

In order to ensure the safety of high slope excavation construction along an expressway in Shan-
dong, automated monitoring was carried out during the excavation process. The monitoring items
mainly involve slope surface displacement, crack width, rainfall, blasting vibration, etc. The mon-
itoring system design adopts measuring robots, GNSS high-precision positioning instruments, wire-
less rope crack gauges, tipping bucket rain gauges, wireless collapse gauges, and other equipment.
Based on the automated deformation monitoring system, the same sensing cloud structure health
monitoring management platform, and the integrated platform for highway infrastructure health
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and safety monitoring and early warning, real-time data collection and synchronous transmission
are achieved, good dynamic construction is achieved, and safety assurance is provided for slope
excavation construction.
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Figure 1. Monitoring system architecture diagram
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Figure 2. Monitoring robot
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Figure 4. Wireless collapse meter
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Figure 5. Pull rope crack meter
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Figure 6. Tipping bucket rain gauge
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Figure 7. Monitoring facade layout
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