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EVALUATION OF PERMEABILITY OF SUPERPAVE MIXES IN MAINE
by
Rajib B. Mallick', Mathew Teto®, Larry Allen Cooley”
ABSTRACT
Dense graded hot mix asphalt (HMA) mixtures are designed to have low permeability to
resist excessive penetration of water and avoid durability problems. There is a general
concern that Superpave coarse graded mixes are more permeable, at similar void levels,
compared to fine graded mixes. This study was carried out to evaluate the permeability of
Superpave mixes used by Maine department of transportation, and determine the effect of
voids, gradation and lift thickness on permeability. A field permeameter was developed
on the basis of the National Center for Asphalt Technology field permeameter, and was
used for testing projects with 9.5 mm, fine and coarse, 12.5 mm coarse, 19 mm coarse,
and 25 mm coarse graded mixes. Testing of cores taken from location of field testing
were also conducted in the laboratory according to Florida department of transportation
method. Samples of loose mix obtained during construction were also compacted to
different thickness in the laboratory, prior to permeability testing. Results from
permeability- tests indicated that mixes with different gradations and nominal maximum
aggregate size have significant increase in permeability at different voids in total mix
content. Field testing showed that 25 mm coarse, 19 mm coarse, 12.5 mm coarse and 9.5
.mm coarse mixes show significant increase in permeability at 5, 6, 7 and 8 percent voids
in total mix respectively, whereas a 9.5 mm fine mix showed a significant increase in
permeability beyond eight percent voids in total mix. A high ratio of percent passing 4.75
mm and 0.6 mm sieve can indicate a coarse mixture, and a significant increase in
permeability at lower void in total mix, compared to a mix with lower ratio of percent
passing 4.75 mm and 0.6 mm sieve. A field permeability of 0.001 cm per second can be
considered as a critical permeability separating low and high permeability mixes. Field
permeability of 19 mm and 25 mm coarse graded mixes are significantly higher than
laboratory permeability, at similar voids in total mix content, most likely due to presence
of horizontal flowpaths and high horizontal permeability. It is recommended that in-place
construction voids in total mix of coarse graded Superpave 9.5 mm and 12.5 mm mixes
be kept below 7 percent, and construction voids in total mix of 19 mm and 25 mm coarse
graded mixes be kept below 6 percent. It is also recommended that field permeability
tests be conducted for all mixes, especially 19 mm and 25 mm coarse graded mixes in
order to get true indication of permeability of these mixes. All of the mixes tested in this
project showed permeability below critical permeability at or below 5 percent in-place
construction voids. Hence, the average specified 5 percent construction voids in total mix
or 95 percent of theoretical maximum density seems to be justified for Superpave coarse
graded mixes used by Maine department of transportation.
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INTRODUCTION
Effect of Permeability on Properties of Hot Mix Asphalt (HMA)
Permeability 1s defined as the rate at which pressurized gas or liquid passes through a
porous medium, or simply the ability of a medium to permit flow. In the case of hot mix
asphalt (HMA) pavements, the pressurized fluid is water (from rain) and the porous
medium is HMA material. The invasion of water into a HMA pavement can adversely
affect the durability of (HMA) pavements. The most harmful effect takes place through
stripping. Stripping is defined as the breaking of the adhesive bond between the aggregate
surface and asphalt binder. The result of stripping is pavement distress in the form of
cracking or surface raveling. Also. a combination of excessive water due to a high
permeability, and air, can result in premature oxidation of the asphalt binder and
disintegration of the pavement. Hence a high permeability which results in percolation of
a large amount of water into the pavement structure is detrimental for the durability of the
pavement (1). It has been reported that in Ontario, HMA mixes are designed with a air
voids content of two to three percent to make it almost impervious to water (2).

A recent survey of Superpave pavements in eight states (3) has shown that
Superpave mixes tend to be more permeable than conventional mixes. Superpave coarse
graded mixes (with gradation passing below the Restricted Zone) contains a higher
percentage of coarse aggregate than conventional (fine graded) mixes. There is some
concern among state department of transportation (DOT) engineers and contractors tilat
Superpave coarse graded mixes can be highly permeable compared to conventional

mixes, primarily because of the existence of a large number of interconnected voids in



these mixes. Hence, there is a need to evaluate the permeability of dense graded HMA,
specifically to evaluate the factors affecting the permeability of HMA. If the factors were
fully understood, then it would become easier for the mix designers to design and
construct HMA properly, to avoid excessive permeability. Although laboratory methods
have been used extensively for evaluating the permeability of HMA, a simple and
effective field test method is needed to underst.and the ﬂow of water in pavements.
Currently, there is no estab]ishéd field test method for determination of permeability of
HMA. However, the National Center for Asphalt Technology (NCAT) has identified
several field permeability testing devices for HMA, which have shown good potential for
evaluation of permeability of HMA (4). There is a need to use field testing device to
evaluate the permeability of different types of HMA such as Superpave coarse and fine
graded mixes. The results from such a study would help the state DOT engineers and
contractors to identify change in gradation needed (if any), and identify proper density
levels and lift thickness for mixes with different nominal maximum size aggregates to
avoid permeability problems. This paper reports the results of a study carried out to
evaluate the permeability of dense graded HMA used by Maine department of

transportation.

Objective
The objectives of this study are to evaluate the permeability of Superpave mixes
used by Maine DOT, and determine the effect of gradation, lift-thickness, and in-place

density on permeability of these mixes.

































































































































