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proved to predict very well the shape of the measured negative temperature 

gradients for the zone close to the deck. 

Potgieter and Gamble (1983) proposed equations to predict temperature 

gradients based on daily ambient temperature variations, wind speed, and ambient 

climatic conditions of solar radiation. The authors used data from a station of the 

National Weather Service located 10 km (6.21 mi.) north of the bridge, an equation 

to calculate the theoretical solar radiation that hits the atmosphere proposed by 

Duffie and Beckman (1980), and an equation to calculate the daily solar radiation 

that reaches the ground (or bridge) as inputs for the Potgieter and Gamble (1983) 

equations. Comparing the measured positive temperature gradients with the 

Potgieter and Gamble (1983) Method, the authors concluded that the Potgieter and 

Gamble (1983) Method predicted the trends well but constantly overestimated the 

magnitude of the positive temperature gradient for the bridge with and without the 

asphalt overlay. 

The authors found that the average ambient air temperature for the current 

and previous two days (the three day average) is, on average, 99.8% of the coolest 

web temperature of the day with a coefficient of variation of 4.3%. An additional 

observation was that during spring and fall the extrapolated temperature at the top 

of the deck was very similar to the daily high temperature, however, during spring 

and summer the temperature at the top of the deck was higher than the daily high 

temperature.  

Based on these observations the authors made a modification to the 

Potgieter and Gamble Method (1983) and created a simplified equation to predict 


