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Abstract: Taking the Haihuang Bridge with a main span of 560 m in Qinghai as the supporting
project, based on the meteorological data analysis of the weather station near the bridge in recent
5 years, the temperature fields of steel girder, concrete deck, stay cable and tower of Haihuang
Bridge were simulated by using the heat conduction principle, and the temperature action of

different components were extracted and analyzed. Based on this, the temperature effect of
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composite girder cable-stayed bridge under two key construction stages, the maximum double
cantilever and the maximum single cantilever, was calculated by using the frame model.
Combined with the control range of construction error, the reasonable time for construction
control of each component was given. The results show that under the action of solar radiation in
different seasons, the variation laws of effective temperature and equivalent vertical linear
temperature difference of steel girder, bridge deck, stay cable and bridge tower are similar, but
the values are quite different as the highest value in summer and the lowest value in winter. The
maximum temperature difference between concrete bridge deck and stay cable is 10. 8 °C within
the scope specified in the design code of cable-stayed bridge. The maximum temperature
difference between stay cable and main tower is 10. 2 ‘C, which is greater than the temperature
difference recommended by the specification. The equivalent vertical linear temperature difference
of composite girder can reach 14. 9 °C, which exceeds the value of specification. Under the action
of temperature, the daily variation of main girder displacement can reach 87 mm, and the
elevation control of main girder should be carried out from 19:00 to 6:00. The tower top
deviation can reach 54 mm, and the monitoring of the tower top deviation should be selected from
2:00 to 10:00 in the morning. The variation value of cable force reaches 4. 4% of the construction
control cable force, which should be avoided from 8:00 to 20:00 in the construction control. In
the construction control process of the Haihuang Bridge, the influence of temperature was fully
considered, and well construction control effect is achieved.
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Table 2 Thermal Parameters of Material
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Fig. 6 Finite Element Models of Different Parts of
Composite Girder Cable-stayed Bridge
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Table 3 Maximum and Minimum Effective Temperature of Different Parts of Composite Cable-stayed Bridge
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Fig.8 Equivalent Linear Temperature Differences of Composite Girder and Tower
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Table 4 Maximum and Minimum Equivalent Linear Temperature Differences of Composite Girder and Tower
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Fig. 9 Construction Stage Finite Element Models of
Cable-stayed Bridge
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Table 6 Maximum Variation Values of Cable Force Under Maximum Double Cantilever Stage
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Table 8 Maximum Variation Value of Cable Force Under Maximum Single Cantilever Stage
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Table 9 Reasonable Construction Control Time
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