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Effect Analysis of Environmental Temperature
on Dynamic Properties of Cable-stayed Bridge
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Abstract: Based on one-year monitoring data measured by the
structural health monitoring system of Donghai Bridge. the
effect of environmental temperature on dynamic properties of
cable-stayed bridge was analyzed. At first, the distribution
characteristics of environmental temperature were analyzed
based on the monitoring data of environmental temperature.
The environmental temperature was uniformly distributed
along the longitudinal direction of bridge and there was also
significant temperature gradient in the cross section of box
girder. The influencing mechanism of environmental

temperature on dynamic properties was theoretically analyzed
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and was validated by the monitoring data. The results
demonstrate that the theoretical analysis is consistent with the
monitoring data. Finally the thermal inertial effect of the
environmental temperature on dynamic properties was
analyzed based on Auto-Regressive model with eXogenous
inputs (ARX) model. The results show that there is time lag
effect of temperature on dynamic properties and the time lag
effect can be

equivalently evaluated by multi-point

temperature data.

Key words: environmental temperature; modal parameters;

cable-stayed bridge; structural health monitoring
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Fig.1 Thermometer placement of main navigation channel brige (unit: mm)
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Tab.1 Correlation coefficients between temperatures

WS Tr Ta Tsi Tsn Tcs Tsu

T 1.0000 0.9851 0.9990 0.9915 0.9872 0.998 4
Te 0.9851 1.0000 0.9790 0.9735 0.9963 0.982 3
Te  0.9990 0.9790 1.0000 0.9929 0.9812 0.997 7
Tsn 0.9915 0.9735 0.9929 1.0000 0.9736 0.9879
T 0.9872 0.9963 0.9812 0.9736 1.0000 0.985 2
Tsu  0.9984 0.9823 0.9977 0.9879 0.9852 1.000 0
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Fig.5 Temperature distribution of east mid-span section
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Fig.6 Temperature difference and its statistical
distribution between the concrete

temperature and steel temperature
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Tab.2 Statistical result of temperature differences

TREEL IR WESHEE I I RAEH ATo.05
Ts) 3.12 10.7 7.0
Ts 3.10 10.8 7.3
Ta Ts 2.91 10.9 6.8
Ty 3.30 11.7 7.3
Ts 2.94 11.4 7.0
Tss 2.30 7.1 4.7
Tso 2.21 6.8 4.5
Tes Tsn 2.48 8.3 5.0
Ta 2.74 7.6 5.0
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Fig.7 Temperature gradient distribution(unit:mm)
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Tab.3 Linear regression coefficient of
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