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Determination of Parameters of Temperature Field of Box-girder Bridge in
Winter Weather of Plateau
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Abstract. With the Jishixia Yellow River bridge located in Xunhua county of the Haidong district of Qinghai
Province being the engineering background, some related parameters which affect the wintertime temperature
field of the box-girder of Jishixia Yellow River Bridge were discussed, and an in-depth study on determining
the boundary condition of the box-girder’s temperature field under winter environment in the plateau area was
performed. Taken the Jishixia Yellow River Bridge No. 1 for testing example, based on plenty of measured
data and local meteorological data, the infliction of initial and boundary conditions like solar radiation,
convection temperature, etc. was discussed, and numerical testing result was compared with the measured
ones to determine them eventually. Finally, these selected parameters were used to carry on an example
testing upon the bridge. The numerical simulation result agrees with the field measured one, which
demonstrates that the parameters are accurate and reliable. The research results not only provided parameter
basis for the follow-up temperature load research of the Jishixia Yellow River Bridge No. 2, but also provided
a significant reference for the design and construction of similar bridges in the Qinghai-Tibet Plateau.
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Tab.1 Some physical property parameters of concrete material

kL R/ (kg m?) BMMEFRE B (K- C)
C50 JR#E+ 2 600 3.00 0.96

1 RAERHFFAKXS1SH
Fig. 1 Jishixia Yellow River Bridge No. 1
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B2 2'RERFEE ($4I: m)
Fig. 2 Schematic diagram of box-girder
No. 12 of the bridge (unit; m)
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Tab.2 Some parameters of directly solar radiation intensity

WL @/(°) RIS 6/(°) OB R R P

35.84 -20.11 0.8
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Tab.3 Calculation of directly solar radiation intensity

LR KRR kPR ORPHE B AT

Jeatist i
AR FHET Sy/h £ w/(°) ff] sinh 1,/(W-m™?)
6:00 4.83 -107.54
7:00 5.83 -92.54 B3 5aE
8:00 6.83 -77.54 -0.04 Fig. 3 Position diagram of the bridge
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Tab. 4 Calculation of directly solar radiation
13:00 11.83 -2.54 0.56 965. 08 . . .
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Tab.5 Calculation values of light of reflection and

H, = (ly = 1,)sinh, (2)

interface scattering (unit: W - m?)

JescR ] R E BRI H, BRSO H, SRR R,
9:00 65.44 32.72 58.90
10: 00 97.01 48.51 87.31
11:00 111.36 55.68 100.23
12: 00 118.22 59.11 106. 40
13:00 120. 64 60. 32 108.57
14:00 119.47 59.73 107.52
15:00 114.31 57.15 102. 88
16:00 103.07 51.54 92.76
17: 00 79.35 39.67 71.41
18:00 17.78 8.89 16.00
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Tab. 6 Shadow length of web of the bridge
A mtis A R/ m PALREAR/m
9:00 0 0.24
10: 00 0 0.50
11:00 0 0.74
12: 00 0 0.98
13:00 0 1.24
14:00 0 1.57
15:00 0 2.11
16: 00 0 3.63
17:00 0.901 0
18:00 0.21 0
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Tab.7 Solar radiation intensities (unit: W - m~?)

Je i (A AR AREBAR PR JEAR

9:00 78.48 488.12 91.61 65.44
10: 00 242.71 728.42 135.82 97.01
11: 00 392.48 798.08 155.91 111.36
12: 00 496. 18 763.20 165.51 118.22
13:00 539.73 654.38 168. 89 120. 64
14:00 518.08 494.99 167.25 119.47
15:00 433.69 308.59 160.03 114.31
16: 00 297.20 122.84 144.30 103.07
17:00 132.24 111.09 133.10 79.35
18: 00 4.03 24.89 53.47 17.78
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Fig. 4 Geometrical model based on Ansys software
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