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Abstract

A high-speed railway First Songhua River Super Major Bridge in Northeast China is a key control project of the entire line. Located
in the high-cold region of Northeast China, it endures extreme low temperatures ranging from -30°C to -40°C in winter. Additionally,
the bridge includes a 110-meter “first high pier” of high-speed railways in Northeast China. These special climatic conditions and
structural characteristics pose severe challenges to the stability of the CPIII track control network. Taking the CPIII control network
of this bridge as the research object, this paper analyzes the mechanism of temperature on bridge structure deformation, explores
the correlation between temperature changes and CPIII point displacement by combining measured data, establishes a temperature
influence prediction model, and proposes targeted control measures. The research results show that temperature changes have
a significant impact on the longitudinal and transverse displacements of CPIII points. Among them, the maximum longitudinal
deformation of the continuous beam segment can reach 60.3mm, and the transverse deformation difference in the high pier area is
obvious. The temperature correction method based on the linear regression model can control the CPIII measurement error within
+1mm, meeting the millimeter-level accuracy requirement for ballastless track construction. This study provides technical support for
the layout, measurement and maintenance of the CPIII control network of high-pier and long-span bridges in high-cold areas, and has
important engineering value for ensuring the track smoothness and operation safety of the high-speed railway.
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