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Abstract:
A model was developed to calculate the time varying temperature of a highway overpass bridge. This
model geometry was drawn using a three-dimensional CAD program, which was also used to discretize
the mode’s geometry into a mesh. This meshed geometry was then imported into RadThemVRT for
thermal analysis. RadThemVRT is a multi-mode finite differencing heat transfer code. Conduction,
wind convection, solar radiation which can account for shadowing and long wave radiation are the heat
transfer modes accounted for by the software. The meshed geometry had material properties assigned
to it, including; density, specific heat and thermal conductivity. In addition surface properties were
applied, including; emissivity and absorptivity. Emissivity is a measure of how well a body emits
thermal radiation and absorptivity is a measure of how well a body absorbs thermal radiation. In
addition an instrumentation and data acquisition system were developed for measuring model inputs.
Model inputs measured were; air temp (deg C), wind speed (m/s), wind direction (deg), barometric
pressure (mmhg), relative humidity (%), total global solar radiation flux (W/m2), diffuse solar radiation
(W/m2) and sky temperature (deg C). These values were measured over extended time periods, with
five minute time steps. These inputs were then formatted for input into RadThemVRT. In addition to
these parameters a single non-contact surface temperature was measured on the bridge deck (deg C) for
use in comparing to the computer solution. A convergence study was also performed to analyze how
mesh size and settings in RadThemVRT affect the accuracy of the solution. Two parameters were
varied; the size of the elements used in the bridge mesh and a setting used in the program for
calculation of view factors. Results of the convergence study reinforce the idea that the accuracy does
increase with increasing the number of elements and increasing the view factor settings. The overall
accuracy of the model was found to be adequate to justify further study and development of model. The
overall conclusion is that the model is accurate in modeling the time varying surface temperature
conditions that a bridge deck experiences. 
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