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Introduction 

During the 1916 - 1971 winter season, the 
Federal Highway Administration's Implementation 
Division sponsored four studies which were designed 
to determine if more salt (sodium chloride) is 
needed to clear open-graded asphalt friction courses 
during winter storms than is needed to clear con-
ventional asphalt pavements. Four State organiza-
tions conducted the studies: 

Maine Department of Transportation 
Michigan Department of State Highways 

3., Utah Department of Transportation 
. Vermont Department of Transportation 

The work plans for the four studies were 
similar. During winter storms, Maine, Michigan, 
and Utah were to observe the snow and ice-clearing 
rates of two open-graded pavement sections and two 
dense-graded control sections--one control section 
to be paired with one open-graded section. Vermont 
was to observe the clearing rates of one open-
graded section and a single control section. For 
each observed storm, the condition of each pavement 
section was to be recorded at the beginning of snow-
clearing operations, at approximately 30-minute 
intervals after each salt application or plow pas-
sage, and at the end of the storm. Timely photo-
graphs were to be taken. Traffic information and 
weather conditions were to be noted. Any unusual 
conditions that were observed throughout the storm 
or on the day following the storm were to be reported. 

Between five and twelve storms were observed 
by each State. With the exception of Vermont, the 
salt quantities applied to the open-graded and 
control sections during each storm were the same. 
Vermont used less salt on its open-graded sectioji. 

The following section of this report sum-
marizes the information recorded by the four States. 
Since the purpose of this report is to succinctly 
report the findings of the four States, the exten-
sive data collected by each State has not been pub-
lished. However, interested individuals may schedule 
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a review of the unpublished data until January 1, 
1981, by contacting the Federal Highway Administra-
tion's Implementation Division. 

Summary of Four Studies 

The conclusions drawn by each of the four 
States that participated in the four related 
studies were not identical. Maine estimated that 
the amount of salt needed to effectively clear an 
open-graded pavement was about the sane as that 
needed to clear a conventional asphalt pavement. 
Michigan agreed but added that slightly less salt 
per storm would be needed on an open-graded pave-
ment than needed on a very fine-graded asphalt 
pavement with a tight, fine texture. 

Vermont went a step further. They concluded 
that less salt--and also less sand--was needed to 
keep open-graded asphalt pavements in as safe a 
condition. as dense-graded asphalt pavements. As 
proof, they not only adduced the evidence gathered 
in this FHWA-sponsored study, but also produced 
evidence gathered during a concurrent State-sponsor-
ed study. In the latter study, Vermont used less 
salt per lane mile on32 miles of open-graded pave-
ment than was used on dense-graded control pavements 
during the 1976 - 1977 winter season while attemp-
ting to maintain equal levels-of-service on all 
pavements. 

Utah's findings were different. Utah observed 
that more salt was needed to clear open-graded pave-
ments. They indicated that during their study, the 
"dense-graded surface * * * [cleared] to a wet and 
clear condition before the open-graded." 

In an attempt to determine the prevailing 
behavior of the open-graded pavements observed by 
the four States, the contract manager from the FHWA's 
Implementation Division analyzed all recorded data, 
photographs, and comments submitted to him by these 
States. His views are expressed in the paragraphs 
below. It should be noted that Utah was unable to 
furnish documentation which compared the condition 
of the open-graded and dense-graded (control) pave-
ment sections at measured intervals. They were also 
unable to provide photographs that. portrayed the 
observed differences between pavement sections. 
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"While the data submitted was not refined 
enough to accurately compare the amount of salt 
(NaCl) .needed to clear open-graded pavements 
with that needed to clear dense-graded pave-
ments, it wascomprehensive enough to support 
the view that more salt is not needed to main-
tain an equal level-of-service on open-graded 
pavements during a winter season than is needed 
on dense-graded asphalt pavements. This does 
not mean that both pavements react identically 
during snow-clearing operations. At times a 
dense-graded pavement will be "clear and wet" 
or "clear and dry" while slush remains on an 
open-graded pavement. But State observations 
of traffic behavior and braking tests with 
State vehicles suggest that the skid-resistant 
characteristics of open-graded pavements are 
regularly superior to those of dense-graded 
pavements throughout winter storms. Further-
more, the submitted data shows that an open-
graded pavement will either clear faster than 
a conventional pavement or be "mealy" while 
a conventional pavement is "icey" as often as 
the reverse. 

"During most storms, however, the clearing 
rates of open-graded and conventional pavements 
are about the same. Although the snow-filled 
voids of an open-graded pavement may create a 
slippery appearance, the protruding aggregates 
provide a skid-resistant surface. 

"In summary, the data shows that the 
clearing rates and appearance of open-graded 
and dense-graded pavements are not identical. 
While a dense-graded pavement will occasionally 
clear faster than an open-graded pavement, the 
opposite is also true. Regardless of the 
clearing rates, an open-graded pavement seems 
to provide a superior skid-resistant surface 
during most storms. More salt is not needed 
to maintain this superior surface." 
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