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Abstract

The traditional horizontal displacement monitoring of deep foundation pit retaining structures
usually uses inclinometers to manually collect data, which has drawbacks such as low monitoring
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frequency, slow data feedback, and susceptibility to external factors. This paper introduces the
working principle and system composition of the online inclinometer system, and expounds on its
application in the monitoring of the main foundation pit of an Inter-city rail station in Shenzhen.
The results show that the online inclinometer system can achieve automatic collection, transmis-
sion, and processing of monitoring data, provide real-time monitoring results and draw deforma-
tion curves, and the results can truly reflect the displacement of the foundation pit retaining
structure. The monitoring accuracy can meet the needs of construction monitoring. The deep ho-
rizontal cumulative displacement curves of manual monitoring points and online inclination mon-
itoring points have good correlation, and can accurately and timely reflect the horizontal dis-
placement of the foundation pit caused by different working conditions.
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Figure 1. Measurement principle of online inclinometer
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Figure 2. Composition and architecture of online inclinometer system
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Figure 3. Deep horizontal displacement curve of online inclinometer. (a) Achievement curve of monitoring point ZOTp4; (b)
Achievement curve of monitoring point ZOTzp,
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Figure 4. Comparison curve of deep horizontal displacement between online inclinometer and manual monitoring. (a) Com-
parison curve of ZOTzp; and ZOT, monitoring points; (b) Comparison curve of ZOT,p, #1 ZOT, monitoring points
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Table 1. Data correlation indicators
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