
Canadian Asphalt Binders
and SUPERPAVE Performance Grades

November 1995 Technical Brief # 11

The Canadian Strategic Highway

Research Program (C-SHRP) has

undertaken a number of activi-

ties, dating back to 1990, to en-

courage highway    agencies in

Canada to evaluate the products

of SHRP’s asphalt program. These

have  included  activities such as

construction of test roads for

binder evaluation (with Alberta,

Ontario, and Quebec), procure-

ment of laboratory equipment

(with Quebec), and training. The

work reported in this brief

was undertaken for C-SHRP by

Warren Robertson, an indepen-

dent consultant in asphalt tech-

nology. Laboratory   testing was

undertaken by the Ministère des

Transports du Québec while Mr.

Robertson was responsible for ob-

taining the samples from sup-

pliers throughout Canada, and for

data reduction and analysis. The

results  were originally presented

at the Canadian User/Producer

Group for Asphalt (CUPGA) ses-

sion in November, 1994.

BACKGROUND

Implementation of the SUPER-

PAVE asphalt binder specification

will require availability of binders

meeting the specification require-

ments. To assess the availability

of suitable binders, a survey of

typical Canadian products was

undertaken in 1993. The raw data

from the study is not presented

here but is available for loan

through the library of the Trans-

portation Association of Canada.

This brief attempts to answer the

question “Can binders suitable for

the local climate, according to

SUPERPAVE performance grad-

ing, be obtained in each region?”

It  is important  to note  that  the

survey results reported in this

brief date from 1993/94 and the

materials chosen were typical of

available supplies at the time. Fol-

lowing the survey, the market-

place has  changed. SUPERPAVE

concepts have gained greater

acceptance and performance

graded binders are specified more

often. Suppliers have responded

by providing greater variety in

binders. Crude supplies to refin-

ers have changed and new and

different modified asphalts have

become available.

SURVEY OF CANADIAN
BINDERS

A sample of 39 binders was

tested. Most of the binders were

conventional asphalt cements.

However, six polymer modified

and six chemically modified bind-

ers were also included. In the

group of polymer modified materi-



als, the main types of polymer

modifiers (SB, SBS, EVA) were in-

cluded. One sample of binder

modified with powdered tire rub-

ber was also evaluated.

Table 1 summarizes the findings

of the study relating to the avail-

ability of binders meeting the

SUPERPAVE performance re-

quirements for the various regions

of Canada. Availability is given by

a Y (yes) or N (no). Y+ means that

the available binder is a premium

or modified binder. Product avail-

ability is shown for both 97.5%

and 50% reliability of the win-

ter design temperature, as per

SUPERPAVE performance grading

methods. The less restrictive reli-

ability is shown in keeping with

the Interim Guideline – Superpave

Binder Selection for Low Tempera-

ture Performance published by the

US Federal Highway Administra-

tion in April, 1995.

The FHWA Interim Guideline is

intended to prevent recommenda-

tions that are too conservative for

extremely cold environments. In

the SUPERPAVE design system,

the lowest expected pavement

surface temperature  is taken as

equivalent to the lowest air tem-

perature at the pavement site

during the design lifetime. When

used to select a binder for an area

with extremely low temperatures,

however, this approach has been

found to lead to recommendations

for binder grades that are incon-

sistent with Canadian experience.

In northern climates when the air

temperature is colder than -28
o
C,

the pavement temperature may be

as much as 15
o
C warmer than

the coldest air temperature. Using

the coldest air temperature as the

winter design temperature could

lead a designer to specify a binder

one or two grades more restrictive

than necessary. To address  this

issue, the Interim Guideline pro-

poses using only 50% reliability

on the winter design temperature

which has the effect of specifying

a less restrictive binder grade.

It should be emphasized that the

guideline is a short term alterna-

tive approach until such time as

an algorithm relating pavement

temperature to air temperature

with 97.5% reliability is devel-

oped. Experiments to produce

data for such an algorithm are in

progress and results are expected

in two to three years.

Binders having satisfactory per-

formance at 97.5% reliability on

the winter design temperatures

are readily available in the lower

mainland region of British Colum-

bia. All available products easily

meet both the low temperature

and the high temperature require-

ments. Further north, and at

higher elevations, the winters be-

come colder and the availability of

binders with acceptable low tem-

perature performance declines.

For Kamloops, the  only  suitable

binder available is a polymer

modified product. Farther north

at Prince George, there is no prod-

uct available which will meet the

winter performance requirements.

Conventional asphalt cements

available in Alberta do not gener-

ally meet the SUPERPAVE low

temperature performance require-

ments.

Table 1 – SUPERPAVE Grades for Canadian Locations

Location SUPERPAVE Grade
97.5% Reliability 50% Reliability

Vancouver, BC PG 46-16 (Y) PG 46-16 (Y)
Kamloops, BC PG 58-34 (Y+) PG 58-28 (Y)
Prince George, BC PG 52-46 (N) PG 52-40 (N)

Edmonton, AB PG 52-52 (N) PG 52-46 (N)
Calgary, AB PG 52-46 (N) PG 52-40 (N)
Peace River, AB PG 52-58 (N) PG 52-46 (N)

Saskatoon, SK PG 52-52 (N) PG 52-40 (N)
Prince Albert, SK PG 52-52 (N) PG 52-46 (N)
Regina, SK PG 52-52 (N) PG 52-40 (N)

Winnipeg, MB PG 52-52 (N) PG 52-40 (N)
Thompson, MB PG 52-52 (N) PG 52-46 (N)
Brandon, MB PG 52-46 (N) PG 52-40 (N)

Toronto, ON PG 58-34 (Y+) PG 58-28 (Y+)
North Bay, ON PG 58-46 (N) PG 58-40 (N)
Dryden, ON PG 52-46 (N) PG 52-40 (N)

Montreal, QC PG 58-40 (N) PG 58-34 (N)
Quebec, QC PG 52-40 (N) PG 52-34 (Y)
Amos, QC PG 52-52 (N) PG 52-46 (N)

Fredericton, NB PG 52-40 (N) PG 52-34 (N)
Saint John, NB PG 52-40 (N) PG 52-28 (Y)
Moncton, NB PG 52-34 (N) PG 52-28 (Y)

Halifax, NS PG 52-28 (Y) PG 52-22 (Y)
Antigonish, NS PG 52-40 (N) PG 52-28 (Y)
Truro, NS PG 52-40 (N) PG 52-34 (N)

Charlottetown, PE PG 52-34 (N) PG 52-28 (Y)

St. John’s, NF PG 52-28 (Y) PG 52-22 (Y)
Grand Falls, NF PG 52-34 (N) PG 52-28 (Y)

Availability: (N) = No binder available
(Y) = Conventional binder available
(Y+) = Premium or modified binder available.
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Saskatchewan is colder than Al-

berta,  and  there are no  binders

meeting the SUPERPAVE per-

formance standards available in

the province. The same grades of

binder are required in Manitoba

as in Saskatchewan. Given the

same supply sources, there are no

products meeting SUPERPAVE

low temperature requirements in

Manitoba.

Ontario encompasses a large area

with a wide range of climates and

needs more than one grade of

binder. Some regions also have

very heavy traffic, and require

binders with high rutting resis-

tance according to the SUPER-

PAVE performance graded specifi-

cation. In the south, winters are

relatively mild. The winter design

temperature at Toronto is -28
o
C.

However, except for premium and

polymer modified products, the

available binders meeting the per-

formance requirement have a

summer performance grade of

PG 52-xx. Therefore, only modi-

fied binders are suitable for

southern Ontario, especially for

sites with heavy traffic which re-

quire high rutting resistance. Fur-

ther north, the winter design

temperature is lower, and there

are no binders available to meet

the SUPERPAVE requirements in

the northern and north-western

regions of the province.

In the St. Lawrence valley and

south shore regions of Quebec,

the readily available PG 52-34

binder would satisty the specifica-

tion at 50% reliability on the win-

ter design temperature. In the

Montreal region, the winter design

temperature is -52
o
C, so PG 58-

40 or PG 58-34 is required, but

neither are available. The avail-

able PG 52-34 may be satisfactory

except for heavy traffic situations.

In northern Quebec, PG xx-40

and PG xx-52 are needed for ther-

mal cracking resistance. No avail-

able products meet this standard.

Available products (PG 52-28) in

New Brunswick and Nova Scotia

may be satisfactory for coastal re-

gions, but colder climates in the

interior will result in some ther-

mal cracking with this grade. The

PG 52-34 and 52-40 grade bind-

ers required in the interior areas

are not currently supplied. How-

ever, given the crude oil feed-

stocks used in the region, it is

likely that a PG 52-34 grade could

be supplied.

For 50% reliability of the winter

design temperature there is no

difficulty obtaining satisfactory

binders in Prince Edward Island

and Newfoundland for normal

traffic situations. However, loca-

tions in Labrador will require

binders similar to those needed in

northern Quebec (PG 52-40 or PG

52-46) which are not available.

Some locations in Newfoundland

may require a PG 58-xx binder to

accommodate heavy traffic on

pulpwood or mine haul roads.

These will probably have to be

modified binders, which are  not

currently available.

CONCLUSIONS

An important conclusion drawn

from this study is that there is a

serious lack of products suitable

for the low winter temperatures in

western Canada, and in northern

regions of Ontario and Quebec.

New products with better low tem-

perature performance are needed

for the severe winter climates in

most regions of Canada. These

will probably be chemically or

polymer modified binders.

Since the end of this study, sev-

eral suppliers in the Ontario and

Quebec marketing regions have

indicated that they have devel-

oped PG xx-40 binders, needed

for satisfactory low temperature

performance in the northern parts

of these provinces. However, there

remains a need for these grades of

binder in western Canada.

The conventional asphalts avail-

able  in the mild climate coastal

regions of British Columbia are

satisfactory for normal traffic in

these areas. Modified binders may

be required for heavy traffic sites.

There is a wide variety of suitable

conventional and modified bind-

ers available in the high traffic

Toronto/Montreal corridor. These

binders have marginal low tem-

perature performance, and are

not suitable for northern regions

with colder winters.
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