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The Prediction of Temperature in Composite Box Girder Bridges
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ABSTRACT : The paper describes a theoretical model for the prediction of
bridge temperatures from meteorological data measured at bridge site and
local meteorological center together with existing finite element heat transfer
theory and solar radiation transfer theory to determine the time dependent
temperature distribution of bridge. In this analytical model, the most
adequate equation for the calculation of solar radiation on the bridge surface.
which is dominant in day time is described based on the results of several
experimental studies for the solar energy. The validity of this model is tested
against field data obtained from long term experimental program on Sadang
Viaduct in Seoul. Also. this paper describes the linear correlation between
design variables and meteorological data to establish analytical criteria for
the prediction of the average temperature, which are responsible for the

longitudinal deformation of the bridges and of the vertical differential
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temperature profiles, which are responsible for the bending deformations from

the long term experimental results.
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linear correlation coefficient
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H# 1. Material Property

Material property Concrete Steel Asphalt Styroform
Thermal conductivity, k (W/m °C) 0.93 45 0.74 0.036
Specific heat, ¢ (J/kg °C) 960 500 920 1256
Solar absorptivity, a 0.5 0.8 0.9
Emissivity, e 0.8 0.7 0.92
Coefficient of thermal expansion, a (1/ °C) 10x10-6 12x10-6 10x10-6 10x10-6
Density, ©o(kg/m’) 2400 7800 2100 50
Modulus of elasticity, E (MPa) 26,700 205,800 10 =0
TEMP.(T) TEMP(T)
30 30
e Eq. (4) Turbidity factor=3.0 207
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3¥ Thermocouple 5% Thermocouple 78 Thermocouple
21(4) 21(5) 21(4) 2] (5) 2(4) 21(5)
ABASF, ¥y 0.886 0.959 0.920 0.984 0.985 0.993
LAAE, € 3.34 1.42 2.48 1.0 1.73 1.28
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oA EILS] AREA HWAHe APBA
M nH. JA ALF 2 WA 63
Z3d Ae2RH dIdadAd2xzH(daily
maximum differential temperature)
Timee ZARLIBHALEZ(daily mximum
bse tmperature), T pme % YHIGHIF IS
%(daily maximum average temperature),
Tm,max € 731, FAVFZAe d37L
(daily maximum ambient temperature),
T oomax B BEAALAYE, 14,2 T35 4
At AR Mg V1R EENE SHE UE
o] &3ttt
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