














survival. Additionally, 
salt, cinders, sand, and
other chemicals or abra-
sives distributed over the
road surface to either 
prevent ice formation or
improve traction tend to
lodge in the grooves of
tires before being tracked
over the glass bead-laden
markings, causing addi-
tional wear. 

While winter is espe-
cially tough on pavement
markings, areas with higher levels of traffic also experi-
ence greater wear. As expected, lines applied in
November 2005 on the I-80 E test deck, which has an
ADT of 13,000, generally experienced much greater
drops in retroreflectance than the corresponding lines
applied in November 2005 on the 202 N test deck that
has an ADT of 6,000. I-80 E also experiences greater
truck and snowplow traffic than 202 N, which con-
tributed to greater wear. In fact, in the skip area of the
202 N test deck, none of the lines experienced a signifi-
cant decrease in retroreflectance. On the I-80 E deck,
however, there was a noticeable decline in both the
skip and wheel track areas. For the low temperature
paint, retroreflectivity in the wheel track area declined
by about 30% over the winter on 202 N, compared to 
a corresponding drop of approximately 80% on I-80 E.
Similar responses were seen for the traditional water-
borne paints as well. Although the two test decks were
applied on different pavement types, differences this
large are mostly due to the variation in traffic volume
and type. 

As expected, retroreflectivity and durability generally
tracked similarly, exhibiting high initial values that de-
teriorated over winter and then stabilized until the fol-
lowing winter. However, some exceptions are possible
since nighttime visibility is at least partially related to
daytime visibility, but the converse relationship does
not necessarily hold. For a marking to have any signifi-
cant amount of retroreflectivity, some small amount of
the paint must remain on the road in order for the
glass beads to remain adhered and intact. While it is
possible to have a line with marginal retroreflectivity
and marginal durability, the paint must maintain some
subsistence level of daytime visibility in order to have
any appreciable nighttime visibility. On the other hand,
paint can be durable in the sense that it adheres well to
the road, but its glass beads could be completely lost or
damaged, resulting in effectively no retroreflectivity.
Such a marking would have good daytime visibility, but
very poor nighttime visibility. Acetone paints laid down
in cold weather exhibited this behavior to some extent. 

Overall, when applied at cold temperatures on either
asphalt or concrete, the low temperature waterborne
paint preserved day and nighttime visibility significantly
better than the other two paint types, at a level compa-
rable to that which is expected from warm weather ap-
plications. By the end of the testing period on the
November 2005 I-80 E deck, in the skip area, low tem-
perature waterborne paints had retroreflectivities around
275 millicandelas/m2/lux while the other two marking
types hovered slightly below the lower recommended
retroreflectivity limit of 150 millicandelas/m2/lux. While
the low temperature waterborne paint was designed
specifically for applications below which traditional wa-
terborne is not recommended, 32°–50°F (0°–10°C), it
also slightly outperformed the traditional waterborne
with regard to both durability and retroreflectivity when
applied at warm temperatures. 

In areas with strict VOC regulations, such as the
United States, prior to the development of low temper-
ature waterborne binders, acetone paints were often
used in colder climates to extend the striping season. As
illustrated by this study, when applied at cold tempera-
tures, acetone paints had a significantly faster dry to
“no track” time and greater durability, or daytime visi-
bility, compared to traditional waterborne paints.
However, acetone paints exhibited initial retroreflectivi-

Technology Today

July 2008 29www.coatingstech.org

July 2005 I-80 E (Asphalt) November 2005 I-80 E

60 sec 90 sec 120 sec 180 sec 90 sec 120 sec

Low Temp WB
Fail Pass Fail Fail

(5 tracks) Not Tested Not Tested (2 tracks) (1 faint track) 

Traditional WB Pass
Fail Fail

(>5 tracks) (2 tracks)

Low-VOC Compliant SB Fail Pass Fail Pass

Table 5—”No Track” Times

Figure 9—Durability of traffic paints applied in July, 2005 on 1-80E
(concrete).
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ties approximately half that of the waterborne paints,
which makes them inherently prone to lower nighttime
visibility throughout their lifetimes. Low initial retrore-
flectivity by the acetone paint markings is likely due to
the lack of adhesion chemistry between the glass bead
and the binder, as well as poor bead embedment.
Despite their low initial retroreflectivities, the low-VOC
compliant solventborne (acetone) paints, when applied
at low temperatures, had retroreflectivities comparable
to traditional waterborne paints following a winter. 

Low-VOC compliant solventborne paint offers some
advantages over traditional waterborne paint when ap-
plication below 50°F (10°C) is required, but these ben-
efits do not hold when it applied at warm tempera-
tures. As in cold temperature applications, the acetone
paints had initial retroreflectivities much lower than
their waterborne counterparts. As illustrated by the I-80
E July 2005 asphalt test deck, the skip area of the ace-
tone paint pavement markings could not even match
the retroreflectivity performance of either of the water-
borne paints in the high wear wheel track area.
Additionally, following winter, they had less than a
third the retroreflectivity of the waterborne lines in the
skip area. The acetone paints actually had less durabil-
ity following the winter when applied at warm rather
than cold temperatures and their retroreflectivities de-
creased considerably faster when the lines were applied
in warm weather. The cold weather likely slows the very
fast evaporation of acetone from the paint film which
allows for better bead embedment. Although the low-
VOC compliant solventborne paint happened to be ap-
plied on the I-80 E November 2005 test deck at colder
temperature than the waterborne paints to which it is
compared, cold temperature application actually im-
proves its performance. Therefore, this is not expected
to affect the interpretation of the results presented here.
Additionally, in warm weather the dry time advantage
of acetone paints becomes negligible.

Dry to “no track” time is a critical factor in choosing
a pavement marking paint. If it takes longer than a few
minutes to dry, sections of the road must be coned off
for painting, which adds additional time and cost to
the striping process. Also, if a vehicle drives over a
freshly painted line before it has had time to partially
dry, paint spattered on the vehicle can become an ex-
pensive liability for either the striping contractor or the
DOT if the driver of the vehicle submits a claim.
Interestingly, while most paints dry more slowly at
colder temperatures, the low temperature paint under
investigation actually achieves “no track” as fast or
slightly faster at low temperatures. Normally, increased
drying times at colder temperatures are due to slower
molecular movement and evaporation of water and sol-
vents from the coating. For the low temperature water-
borne paint, a different mechanism dominates, causing
slightly slower dry times at high temperatures and high

humidity as manifested by an increased coating tacki-
ness that is not present at lower temperatures. The tack-
iness seen at high humidity and high temperatures is
likely due to the specific composition and morphology
of the low temperature binder.

CONCLUSIONS
With the advent of quick set waterborne binders, 

waterborne acrylic paints quickly became the low-VOC
option for striping high quality, economic pavement
markings at temperatures above 50°F (10°C). At tem-
peratures below 50°F (10°C), low-VOC solventborne
acetone paints offered significant advantages over tradi-
tional waterborne with respect to “no track” time cou-
pled with modest improvements in durability, but com-
promised retroreflectivity. Low temperature waterborne
binders now enable striping at 32°F (0°C) and rising
without sacrificing acceptable “no track” times, long
lasting retroreflectivity, or durability. With low tempera-
ture waterborne paints, lines applied under cold condi-
tions perform similarly to those put down under warm
conditions, which is a marked improvement over past
options. Additionally, low temperature waterborne
paints are the only low-VOC option that work well
when applied at either warm or cold conditions.
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