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Abstract: During the early 1960s, Canadian road authorities began using stiffer asphalt to address the issue of
early rutting in the wheel track zone of asphalt pavements, which was caused by the growing traffic volumes.
Pavements constructed with stiffer asphalt commonly exhibit evenly spaced transverse cracks due to the
significant internal stresses caused by low temperatures and the inadequate resistance of the asphalt to cracking
under such conditions. Research conducted on asphalt pavements with cracks caused by low temperatures has
verified the significant impact of asphalt’ s consistency, temperature sensitivity, phase uniformity, and
durability. In order to tackle the difficulties presented by the utilization of modified asphalt in the current

asphalt performance evaluation system, the Canadian asphalt pavement test section during the 1990s was used

W5 B #7:2024-08-13

E£TE : 0 PSS K% 3058 T TR ARE G5 A TR 5 O RO 4 5 H (4745 : TCEM-2023-02)
EE R Fill B, W4 B R4 E-mail : dwang6@uottawa.ca

*BEEE = AKR, A, Il E-mail: ddy@chd.edu.cn



% 54

to examine and assess the dependability of the U.S. Superpave™ specification. The results reveal that blown
asphalt exhibits inadequate durability, while polymer modifiers only improve the durability of soft asphalt. In
the early 21st century, the Ontario municipality commissioned studies on asphalt pavement test sections to
enhance the current asphalt performance test specifications. These studies mainly considered the occurrences of
phase separation, phase transformation, and thermally reversible aging (gelation) of asphalt, as well as the
impact of polymers and fibers on the durability of asphalt. The results find that using different types of colloids
(sol, gel, and sol-gel) in the same Superpave level can result in asphalt pavements with benefit/cost ratios
varying by up to 2—3 times. By assessing and choosing the appropriate type of asphalt, such as Alberta oil sand
asphalt (sol) , the service life of asphalt pavements can be prolonged. Compared with polymer-modified
asphalt with high content, more oxidized recycled asphalt, or asphalt with higher wax content (gel), Alberta
oil sand asphalt has lower wax content. The service life of asphalt pavements can be further improved by
incorporating small quantities of polymer or fiber modification. Improved test specifications for asphalt cement
will help save costs and meet the maintenance needs of 25 million km of asphalt pavements under global
climate change. On the basis of summarizing the research of asphalt pavement trials in Canada in the past 60
years, new prospects and suggestions on the future research content and key technical problems of pavements
in cold areas are put forward, which can provide a reference for future research.
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southwestern Ontario pavement test section”*>*!
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Figure 2 Impact of low temperature performance index and

holding time on classification results at low temperatures
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Figure 5 Impact of thermally oxidative aging and thermally
reversible aging on results of asphalt classification at

low temperatures in standard BBR and EBBR trials
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Figure 6 Casselman pavement performance: IPCI versus
service year for test sections No. 1 (circular, best performer)
and No. 6 (triangular, worst performer) (remaining five

sections are left out to reduce clutter)
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Figure 7 Timmins pavement performance in Phase Il :IPCI
versus service year for test sections No. 9 (circular, best
performer with 0.3% PET fiber on the mix) and No. 13
(triangular, worst performer with 7% SBS modifier)
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Figure8 Toronto pavement performance: IPCI versus service
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matrix asphalt) (remaining five sections are

left out to reduce clutter)
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Table 1 Life cycle cost analysis for current test section designs
RiA A 304ELCC/ LCCH Rper Evice
% B 1455 Fl Superpave 43 &% B
($/HMA) /4 ($-km ) 24/% (X100) (X100)
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2 Wil 484k +2 % SBS, PG 65-36 5 18 135746 —10.2 0.30 —0.01
555/ B 0 3 1 4
655 SAHMHIN 3% SBS,PG 6536 5 17 141185  —14.6 027  —0.04
N (AN A % JL
BomrBARREE 4%SBS+REOB, PG 67-35 —4 14 143044  —16.2 022  —0.09
Trapr=1 200 4,
(Taror L 4%SBS, PG 66-35 6 21 118 491 3.8 0.40 0.09
| T =5
W Toer=50) 6 Wil 4k +PPA PG 59-35 5 17 141185  —14.6  0.27  —0.04
7 %4 +REOB, PG 54-35 —10 17 123153 0.0  0.31 0.00
1 3.5%SBS,PG 64-34 10 32 108 590 20.0  0.52 0.28
2 6%SBS,PG 70-34 16 32 113 588 16.3  0.49 0.26
417 5N B R 220K
BRI RES 3 6%SBS,PG 82-40 16 21 128 915 50  0.29 0.05
Sulke 4 2%RETH+0.25%PPA,PG 70-34 10 19 136 266 —04  0.24 0.01
Tranr=26 000 i , _
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i A—
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15 Xt B4l +REOB, PG 55-34 —10 22 101 882 0.0  0.49 0.00
1 Xt IR + £ 46 %, PG 70-26 5 20 132 054 0.0  0.27 0.00
L2215 RN 22
2 %t 841 +0.3%PET, PG 70-26 12 25 118 049 10.6  0.37 0.11
1 56 i Bt
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