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Dynamic Early Warning Method for Bridge Pier Inclination
Based on Static Trend Separation

CHEN Kai' GUO Boyu”" NIU Zaibo® SUN Hongrui' GUO Jin’
(1.CCCC Third Harbor Consultants Co., Ltd., Shanghai 200032, China;
2.School of Civil Engineering, Shijiazhuang TieDao University, Shijiazhuang 050043, China)

Abstract Based on long-term data from a bridge health monitoring system, it is found that the inclination of
bridge piers is mainly affected by environmental temperature and random loads, with temperature change
having a greater influence on the inclination angle of the piers. To accurately monitor and warn against pier
inclination, a linear relationship between the inclination angle of bridge piers and temperature was
established. The temperature-induced inclination trend was separated to obtain inclination angle data under
random loads. Meanwhile, probabilistic statistical analysis was conducted on the inclination angle of bridge
piers under random loads. Based on the statistical results of the inclination angle data after separating the
temperature-induced trend, a three-level dynamic early warning curve for the inclination angle of bridge piers
was established. The research results show that the inclination angle of the approach bridge piers is
significantly affected by temperature, while the influence of random loads on the inclination angle of the
approach bridge piers is relatively small. The monitoring data of the inclination angles of each pier, after
separating the temperature-induced trends, basically follow a normal distribution. The three-level dynamic
early warning curve established after separating the temperature-induced inclination trend of bridge piers can

effectively and accurately warn of the real-time operational status of the bridge pier.
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Fig.1 Inclination monitoring layout
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Fig.3  Linear fitting results of each pier and comparison before and after trend separation
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Table 2  Statistical results of pier inclination

probability under random loads

sty il | blEEe, | E | W
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Fig.4  Probability distribution of pier inclination angle under random loads
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Fig.5 Three-level warning curve for the inclination angle of each pier
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