
A pavement additive that lowers the freezing point of water on winter roads 

has been proving effective at reducing black ice. Shahin Eskandarsefat* explains

now and ice on asphalt pavement 
surfaces can create 
hazardous driving conditions 
and nowhere more so than 

in mountainous areas where the road’s 
geometrical characteristics may aggravate the 
driving risks.

Conventional winter maintenance 
operations involve sending snowploughs onto 
roads as well as trucks loaded with salt and 
other de-icers to clear the roadways aft er a 
storm has begun.

Although eff ective, this strategy is costly 
and labour-intensive and there is oft en a cost 
to the local environment where the eff ects of 
de-icing chemicals such as brine and solid 
substances including salt last for months, 
easily into summer. Th e consequences can be 
particularly costly¹:

- an increase in salinity of the earth around 
drainage areas; 

- fresh and groundwater contamination by 
chloride, which is toxic to aquatic life even 
in low concentrations;

- premature ageing and possible destruction 
over a shorter time than planned of 
highway assets such as bridges;

- high asset-management costs for road 
authorities, including total replacement 
years ahead of schedule.

ECO-SUSTAINABLE SOLUTION
Th ere’s no silver bullet when it comes to 
keeping roadways safe during winter while 
protecting the environment. But as the 
destructive eff ects of conventional winter 
maintenance operations and materials on the 

S
environment become clear, new strategies, 
initiatives and innovations are required to 
protect our resources. To this end, in addition 
to the conventional de-icing routines in recent 
years, other innovations such as self-de-icing 
asphalt pavements, where the de-icer is added 
to the asphalt mix, have shown promising 
results.

Self-de-icing asphalt pavement is a 
convenient solution specially for areas at high 
risk of accidents such as busy intersections, 
hilly streets, or icy zones that conventional 
interventions fi nd challenging. Self-de-icing 
asphalt pavements, on the one hand, involve 
asphalt mixes with chemicals that lower the 
freezing point of water on its surface. On the 
other hand, they can reduce the adherence of 
ice onto road surfaces to provide safer driving 
conditions².

Th is not only allows safe mobility for at 
least a period of time but provides enough 
time for snowploughs to reach a road section. 

It also means that are less anti-icing chemicals 
and salt is required because of fewer periods 
of ice formation.

In this context, the additive Winterpave, 
introduced by Iterchimica in Italy, has 
been designed and patented to be used for 
producing self-de-icing asphalt pavements. As 
shown in fi gure 1, the additive is in a whitish 
powder with an apparent density of 1.2-1.3g/
cm3 and it is added to the hot aggregates 
during the asphalt production. 

Winterpave is added in the asphalt job mix 
formula by 4-5% substitution of the sand or 
partial fi ller. Technically, there should not be 
any change in other constituents of the mix. 
However, complementary pre-qualifi cation 
controls including the volumetric properties 
and some of the performance properties 
according to the applied specifi cations, are 
always advisable.

It is noteworthy that during the asphalt 
production in the lab, the additive should be 
dried before being weighed and added to the 
hot aggregates of the mix. But this does not 
necessarily mean that it must be hot before 
being added to the hot aggregates. Th is could 
ensure there is no excessive residual moisture, 
especially in damp areas. In any case, there 
is no necessity to heat the additive if the 
moisture has not surpassed the normal range 
of 3-4%.

In the plant, the additive can be dosed 
either pre-weighted and packed in low-
melting bags according to the Job Mix 
Formula (JMF) of the mix or by using a dry 
dosing system that is commonly used for 
fi bres or dry solid additives.

Whether on mountain roads or 
urban streets, stopping the buildup 

of ice remains one of the highest 
priorities for road authorities (image 

World Highways/David Arminas)

Figure 1. Winterpave at ambient temperature
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CASE STUDY IN ITALY
Asphalt containing Winterpave was laid in 
2020 near Bolzano, a city in the South Tyrol 
province of northern Italy and noted as the 
gateway to the Dolomites mountain range in 
the Italian Alps. Dangerous winter driving 
conditions are common. The self-de-icing 
asphalt was part of the national roadway 
SS24. As can be seen in figure 2, due to the 
road geometry (several executive Serpentine 
curves with internal circular curves) and 
its longitudinal slope, it is a risky road in 
wintertime, especially for vulnerable road 
users.

The project to improve safety comprised 
re-surfacing a rising section with a 50mm 
depth of dense-grade asphalt (12mm NMS) 
made of SBS polymer-modified binder (PmB) 
and containing 4.3% Winterpave (by mass of 
the aggregates). To ensure good, consistent 
quality of asphalt, the mechanical and 
performance properties of the asphalt mixture 
were controlled via pre- and post-production 
laboratory tests according to the European 
specifications. During the prequalification 
phase, the produced mixture was tested 
mainly mechanically and the obtained values 
were controlled as per the local specification 
requirements.

Meanwhile, post-production controls 
consisted of both mechanical and performance 
properties. Table 1 summarises some of the 
test results obtained and the specification 
limits. As can be seen from the test results, the 
properties of the mixtures complied with the 
specification requirements.

 In order to control the self-de-icing 
performance, the mix was investigated under 
both lab-freezing condition simulation and 
under real snowfall. During the lab testing, 
Marshall-compacted specimens (75 blows) 
with and without Winterpave were subjected 
to cyclic freezing conditions. For this target, 

9g of water was poured on the surface of 
the specimens. The specimens were then 
maintained in a freezer at -5°C for a period 
while the presence and status of ice was 
monitored.

This procedure was repeated several times 
after washing the surface, simulating the real-
world condition of wash-off cycles. Figure 3 
shows the difference in the status of the ice on 
the surface of the specimens. It can be seen 
that, while the ice on the specimen without 
Winterpave (on the right) was hard and 
sticking to the surface, the ice on the specimen 
with the additive (on the left) was fragile and 
easily detachable from the surface. 

Test parameter Unit Obtained value Specification  
requirement

Pre- Post-

Air voids @ N2 (Design) % 3.8 3.1 3-8

Indirect Tensile Strength (ITS)  
@ 25°C @ N2 (Design)

MPa 1.42 1.69 >0.8

Marshall Stability 
@ 75 Blows

kN 20.8 25.7 >10

Tensile Strength Ratio (TSR)  
@ 35 blows

% 96 94 >90

Table 1. Pre-and post-production lab study of asphalt containing Winterpave

Figure 2. The rising sections of the sinuous mountain road SS24 in Bolzano, Italy, were paved with Winterpave

Figure 3. Ice formation control during lab investigations; Winterpave on the left
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In addition to the lab investigation, using 
the materials collected from the project’s 
site, two slabs were compressed by means 
of a roller compactor to the in-situ air void 
content. In this way, the texture was more 
similar to actual road conditions. The slabs 
were maintained outside in order to subject 
them to climatic changes and precipitation, 
as would occur naturally. Eventually, the slabs 
were monitored during freezing temperatures, 
before and after a snowfall.

According to observations:
• snow cover on the slab containing the 
 de-icing additive was much less thick;
• snow would melt immediately after 
 snowfall ceased;
• no black-ice formation was observed until 
 the ambient temperature of -5°C was  
 reached (lower temperatures were not  
 achieved during the monitoring period in  
 this region).

SOUTH KOREAN PROJECT
Self-de-icing asphalt pavement has been laid 
in many countries, including South Korea, 
and has provided safe mobility during winter. 
According to recent annual data from the 
South Korean road traffic authority, although 
the total number of traffic accidents has 
decreased, the number of traffic accidents 
has increased during the winter². Traffic data 
analysis showed that the majority of accidents 
occur from November to March when road 
users are more vulnerable to frosty and icy 
road surfaces. 

In winter 2020, self-de-icing asphalt 
pavement strips using Winterpave were laid in 
the entrance and exit of the Anseong complex 
logistics centre, a major dry storage facility 
with four upper storeys, two basement levels 

  and 184 parking spaces about an hour’s drive 
from the capital Seoul. The project consisted 
of the construction of a surface course 
containing 4% of the additive Winterpave.

According to observations, unlike 
traditional road winter maintenance and 
interventions, the self-de-icing asphalt 
pavement provided not only continuously safe 
mobility but also noteworthy cost savings. 
As can be seen in figure 5, the performance 
of the additive was outstanding during its 
first winter cycle in 2020. During the visual 
inspections and controls by experts, no snow 
cover or black ice was seen on the self-de-
icing asphalt pavement after snowfall. ■

*Shahin Eskandarsefat is a senior researcher 
at Iterchimica, a global producer of high-tech 
additives and sustainable technologies for 
asphalt pavements, based near Bergamo in 
northern Itlay: www.terchimica.it
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Figure 4 (below). Two slabs, with and without 
additive under snowfall at the ambient 
temperature of -2°C during a snowfall 
(Winterpave on the left)

Figure 5 (right). Self-de-icing asphalt 
pavement in front of the Anseong complex 
logistics centre, South Korea, 2021
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