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Abstract

This paper systematically studies the application of an online inclinometer system in the monitoring
of deep horizontal displacement in foundation pits, taking the deep foundation pit engineering of
subway tracks as the background. This instrument integrates sensing technology, the Internet of
Things, and mobile computing, enabling automatic collection, wireless transmission, and cloud pro-
cessing of deep horizontal displacement data. The system consists of three major modules: data col-
lection, transmission, and processing, and possesses advantages such as all-weather operation,

XEGIH: EH. EESTA SR R L] WL REARCR, 2026, 14(2): 150-156. DOI: 10.12677/gst.2026.142014


https://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2026.142014
https://doi.org/10.12677/gst.2026.142014
https://www.hanspub.org/

F A

unattended operation, and real-time monitoring. In engineering applications, automated monitor-
ing points were set up at key locations of a subway foundation pit and compared with manual mon-
itoring points. The results indicate that the online inclinometer system can accurately reflect the
trend of horizontal displacement changes in the foundation pit retaining structure. The monitoring
data exhibits a high correlation with manual monitoring results (correlation coefficients of 0.98 and
0.96, respectively), with over 92% of the differences being within 2 mm. The automated monitoring
data curve presents a “half-horn shape,” which aligns well with actual working conditions. The
online inclinometer system not only enhances monitoring efficiency but also ensures construction
safety, demonstrating significant practical engineering value.
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Figure 1. Working measurement principle
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Figure 2. System architecture
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Figure 3. Horizontal displacement curve graph. (a) Monitoring point ZQT,,, results curve chart;

(b) Monitoring point ZQT,,, results curve chart
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Figure 4. Comparison curve diagram of deep horizontal displacement measured by online incli-
nometer and manual monitoring. (a) Monitoring points ZQT,,, and ZQT, comparison curve

of results; (b) Monitoring points ZQT,,, and ZQT, comparison curve of results
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