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Zoning of temperature difference value of composite beam with PK
section without pavement

ZHANG Yuping, XIE Junliang

(School of Civil and Environmental Engineering, Changsha University of Science & Technology,
Changsha 410114, China)

Abstract: [Purposes] This paper carried out research on temperature difference value in vertical
temperature gradient of steel-concrete composite beams with PK section without pavement during
construction to provide a scientific basis for engineering design and construction. [ Methods] Finite
element numerical simulation and a real bridge test in temperature field were conducted on the
composite beam of a bridge in the construction stage in Jiangmen City, Guangdong Province. Based on
meteorological parameters on sunny days and cloudy days with long sunshine duration in summer,
numerical simulation was carried out to obtain daily maximum vertical positive temperature difference
data. Statistical analysis was made on simulation data, and an exponential function was used to
describe the vertical positive temperature gradient distribution curve. Using three meteorological
parameters of latitude, elevation, and the diurnal temperature range corresponding to the annual
maximum temperature, the paper proposed a prediction formula for the standard value of vertical
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positive temperature difference. Finally, zoning of temperature difference value was conducted
according to the predicted results for 235 cities across China. [ Findings] The numerical results agree
well with the measured data. The daily maximum vertical positive temperature difference data obey the
generalized extreme value distribution. Taking the 50-year return period as the standard, the standard
value of vertical positive temperature difference is 14.946 °C. The proposed prediction formula can
accurately reflect the change law of the standard value of vertical positive temperature difference.
According to the prediction results, China is divided into 3 regions for temperature difference values.
The values for the three zones are 14 °C, 16 °C, and 18 °C. [ Conclusions] The proposed prediction
formula for the standard value of vertical positive temperature difference and zoning of temperature
difference value are suitable for composite beams with PK section without pavement. This research
provides a reliable reference basis for engineering design and construction.
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Table 3 Meteorological parameters and calculated values of
positive temperature differences of composite beams in some

cities across China

Wi | 4 | Hkm | T, JC| T, ./ C| Ty /C | TyC
HFE | 38.0 | 0.081 38 24 14 14.81
g% | 29.7 | 3.660 29 15 14 16.08
(IR 343 | 0.385 38 21 17 15.84
Btk 26.6 | 1277 33 21 12 14.97
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Table 4 Standard values of vertical positive temperature
differences of composite beams in some cities in China
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I 4 16.37 W] 14.67
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