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Effect of Asphalt Pavement on Thermal Behavior of
Steel Box Girder Bridges

Hiroshi HIKOSAKA*, Takayuki MURAYAMA**
and Manabu FUJISHIRO*

The effect of an asphalt pavement on the temperature distribution and on the
thermal stress in a steel box girder bridge is studied in this paper. To
obtain the data on field conditions of both temperature distribution and
thermal stress in a bridge, a twin box girder bridge with an orthotropic steel
deck plate was instrumented, 12-point automatic resistance thermometers and
foil temperature gages were used to record the temperature at various points
throughout the depth and width of the bridge. Strain readings were taken by
foil strain gages and automatic digital strain meters.

During the l-year period of observation for the unpaved bridges, the high-
est temperature of 64°C in the steel deck plate and the maximum temperature
difference of 32°C between the top and bottom of the cross-section were
recorded, The temperature differences through the depth of the bridge in
sunny spring days were greater than those observed in summer.

The asphalt pavement was executed by dividing the total thickness of 8 cm
into three layers. During the execution of 2.5 cm thick base course of
the mastic asphalt pavement, the extreme high temperature, 117°C, was recorded
at the interior surface of the deck plate. Due to the low conductivity of
asphalt, the presence of the pavement delays the occurrence of the maximum
temperature of the deck plate by about 3 hours compared to the unpaved bridges.
Non-linear thermal gradients in the web plates within the upper depth of about
80 cm were characteristic for both the paved and the unpaved bridges. The
observed data, however, indicate that the 5 cm thick asphalt pavement does not
decrease the value of the highest temperature in the steel deck plate.

A continuous steel box girder with an orthotropic steel deck plate, which

spans 65+ 100 + 55 m, was selected as an analytical model. Theoretical
thermal stresses wer€ calculated by the finite element pethod based on

the non-linear temperature distribution for the web plates, and the results
could well explain the non-linear distribution of observed thermal stresses
in the steel box girder.

* Department of Civil Engineering, Kyushu University, Fukuoka

** Fukuoka-Kitakyushu Expressway Public Corporation, Fukuoka
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