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Temperature effect of steel box girder at operation stage based on
probability analysis

ZHANG Yu-ping' ,LI Si-yang' , YANG Sheng-jiang®, LI Wei' ,LIU Si-qin’
(1. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Guizhou Transportations Construction Group Co., Ltd., Guiyang 550001, China;
3.Guangxi Transportation Research Institute, Nanning 530007, China)

Abstract: Aiming at less research on the sunshine temperature field of steel box girder at the middle
and western areas of and western China, the temperature field of the steel box girder in the operation
stage of the Tuojiang 4th bridge in Luzhou, Sichuan Province was monitored for a long time, the
temperature field was then calculated and analyzed using the ANSYS software. The calculated value
was compared with the measured data. Based on the measured data of maximum temperature difference
between roof and bottom of operational steel box girder in summer, the exponential function was used
to describe the sunshine temperature gradient distribution of steel box girder. The Gaussian mixture
model was used to describe the probability distribution of the maximum daily positive temperature
difference of the steel box girder in summer, and the standard value of vertical positive temperature
difference was then calculated. The results show that the calculated temperature agree well with the
measured data, and the trend of temperature changing with time is basically the same. Consequently,
the accuracy of the finite element model is verified. The standard value of vertical positive temperature
difference is 18.4 °C obtained by statistical method. The value is slightly higher than that was
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calculated by linear interpolation according to general code for design of highway bridges and culverts.

Finally, the vertical positive temperature gradient model of operational steel box girder was obtained.

The model can be used for the taking values of vertical temperature gradient of steel box girder bridge

in Luzhou and its surrounding areas, and the data can be supported for the revision and improvement of

relevant provisions on temperature gradient.

Key words:steel box girder; the temperature field; temperature gradient; fitting; probability model
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N ® Table 1 Physical parameters of material
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p K 5% R/ b/ SHRAR Wil RS
I 1 -~ (kgem?®  (Jokg'e°C')  (Wem'eeCh) % %

. ! ] v ) 7854 434 60.50 0.82  0.60
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Fig.3 Sketch of the solid 70 element
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Table 2 Convective heat transfer coefficient of the boundary of steel box girder W/(m?+°C)
I Z1 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
e 7.11 8.48 9.72 10.93 12.05 12.96 13.68 14.16 14.40 14.40 14.12 13.48 12.53

JEAR S BEAR 6.72 8.24 9.69 11.10 12.43 13.53 14.37 14.94 15.24 15.24 14.90 14.14 13.04
T TR AR I R A 2 B A2 A b R ORGSR AR KGR, £55 7 H 20 H S XGE , KGR EL H P 2.4 m/s, 1R
PESCHR[26]TH 54T 3 o MR 45 MR P R0 A SR AR AT, 0 S 5 2 R B A B R 5 /N, R, B AR SR 4 A T 3.85
We(m?°C)"', 2% E#B5 hHL6.45 We(m?°C)'
T3 WA REE AR AF B Z) KFaR4 5%

Table 3 Solar radiation intensity of steel box girder boundary under different periods / Wem?

IR 2] 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

A 4.54 5292 249.70 49481 611.34 801.29 920.60 95591 902.34 843.76  669.59 440.67  320.33
JEB R FER 0.91 10.58 49.94 98.96 12227 160.26  184.12 191.18 180.47 168.75 133.92 88.13 64.07

W ARG SCHR[281 91 45 A MR BRI AL L R B, A o A O] S it
FT4 UL KRABA

Table 4 Atmospheric temperature of the bridge site °C
I} ) 6:00 7:00 8:00 9:00 10:00  11:00  12:00  13:00  14:00  15:00  16:00  17:00  18:00
Hie 2 29.00 2950  29.75  30.00  31.00 33.5 3450 3725 3825 3850  39.50 4050  41.60

JE R K JFe AR 28.90 28.80 29.26 28.36 28.40 27.5 27.30 28.97 30.56 31.31 33.44 35.52 36.70
il 34.25 33.75 33.00 33.00 33.13 34.0 35.38 37.38 39.50 40.50 42.25 43.62 44.13
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