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Idea 122 Test Methods for Verification of Low-Temperature Cracking of 
Asphalt Binders and Mixtures: Literature Search 
Friday, June 30, 2017 
 

Prepared for: Omar Fateh 

Prepared by: Jim Byerly, Electronic Resources Librarian 

Resources searched: Transport Database, Research in Progress, ASCE Civil Engineering Database, 
MnDOT Library Catalog, Google   

Summary: Results are compiled from the databases named above.  Links are provided for full-text, if 
applicable, or to the full record citation.  I completed my searches using the following terminology: test 
methods, test procedures, performance tests, low temperature tests, asphalt tests, bending beam rheometer, 
BBR, asphalt binders, bituminous binders, asphalt mixtures, bituminous mixtures, low temperature cracking.  
They are divided into most relevant and less relevant. 
 
 

Most Relevant Results 
  
Title    Investigation of low temperature cracking in asphalt pavements : national pooled fund study, 

phase II / prepared by Mihai Marasteanu ... [et al.].  
Summary    The work detailed in this report represents a continuation of the research performed in phase 

one of this national pooled fund study. A number of significant contributions were made in phase 
two of this comprehensive research effort. Two fracture testing methods are proposed and 
specifications are developed for selecting mixtures based on fracture energy criteria. A draft SCB 
specification, that received approval by the ETG and has been taken to AASHTO committee of 
materials, is included in the report. In addition, alternative methods are proposed to obtain 
mixture creep compliance needed to calculate thermal stresses. Dilatometric measurements 
performed on asphalt mixtures are used to more accurately predict thermal stresses, and physical 
hardening effects are evaluated and an improved model is proposed to take these effects into 
account. In addition, two methods for obtaining asphalt binder fracture properties are 
summarized and discussed. A new thermal cracking model, called "ILLI-TC," is developed and 
validated. This model represents a significant step forward in accurately quantifying the cracking 
mechanism in pavements, compared to the existing TCMODEL. A comprehensive evaluation of 
the cyclic behavior of asphalt mixtures is presented, that may hold the key to developing cracking 
resistant mixtures under multiple cycles of temperature.  

Electronic Version    http://www.lrrb.org/pdf/201223.pdf  
 
 
Title    Investigation of low temperature cracking in asphalt pavements : a transportation pooled fund 

study / prepared by Mihai Marasteanu ... [et al.].  

http://www.lrrb.org/pdf/201223.pdf
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Summary    Good fracture properties are an essential requirement for asphalt pavements built in the 
northern part of the US and in Canada for which the predominant failure mode is cracking due to 
high thermal stresses that develop at low temperatures. Currently, there is no agreement with 
respect to what experimental methods and analyses approaches to use to investigate the fracture 
resistance of asphalt materials and the fracture performance of asphalt pavements. This report 
presents a comprehensive research effort in which both traditional and new experimental 
protocols and analyses were applied to a statistically designed set of laboratory prepared 
specimens and to field samples from pavements with well documented performance to 
determine the best combination of experimental work and analyses to improve the low 
temperature fracture resistance of asphalt pavements. The two sets of materials were evaluated 
using current testing protocols, such as creep and strength for asphalt binders and mixtures as 
well as newly developed testing protocols, such as the disk compact tension test, single edge 
notched beam test, and semi circular bend test. Dilatometric measurements were performed on 
both asphalt binders and mixtures to determine the coefficient of thermal contraction. Discrete 
fracture and damage tools were utilized to model crack initiation and propagation in pavement 
systems using the finite element method and TCMODEL was used with the experimental data 
from the field samples to predict performance and compare it to the field performance data.  

Electronic Version    http://www.lrrb.org/PDF/200743.pdf  
 
 

Title Nondestructive Low-Temperature Cracking Characterization of Asphalt Materials. 

Author Behnia Behzad; Buttlar William G; Reis Henrique 

Source Journal of Materials in Civil Engineering. 2016/11. Content ID 04016294 (Refs.) 

URL http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0001826 

Abstract An acoustic-emission approach to evaluate the low-temperature cracking performance of asphalt 
binders is presented. The acoustic activity of a thin film of asphalt binder bonded to a granite substrate is 
monitored while the layer is exposed to decreasing temperatures from around 20 degrees C to 
approximately -50 degrees C. Results of eight different asphalt binders at three different aging levels, i.e., 
unaged (TANK), short-term aged (RTFO), and long-term aged (PAV), are presented. The acoustic emission 
(AE) embrittlement temperatures are found to be sensitive to binder type as well as binder aging level. 
Results show that for most binders, their AE-based embrittlement temperature is a few degrees lower 
than their bending beam rheometer (BBR) critical cracking temperatures. 

Publication 
Year 

2016 

  
  
Title Toward Development of a New Thermal Cracking Test Using the Dynamic Shear Rheometer. 

Author Wen H; Bhusal S 

Source Journal of Testing and Evaluation. 2013/5. 41(3) 

URL http://dx.doi.org/10.1520/JTE20120001 

Abstract Thermal cracking is one of the primary distresses in asphalt pavements. Asphalt binder, an important 
component of asphaltic concrete, plays a significant role in the thermal cracking performance of asphalt 

http://www.lrrb.org/PDF/200743.pdf
http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0001826
http://dx.doi.org/10.1520/JTE20120001
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pavement and should be characterized accurately for proper binder selection. The current Superpave 
binder specifications for low-temperature cracking, based on creep stiffness and m-values, are not 
applicable to modified binders. Fracture-based tests are most promising for the prediction of low-
temperature cracking of binders, especially modified binders. This study develops a new performance 
indicator for low-temperature cracking using properties from monotonic testing at a semi-low 
temperature, 5 degrees C, based on the dynamic shear rheometer (DSR). It is found that the complex 
shear modulus of binders does not correlate with field thermal cracking performance. Fracture energy 
shows a moderate correlation with field thermal cracking performance. The correlation is improved 
when the shear rate is increased. However, failure strain at 5 degrees C correlates very well with field 
thermal cracking. In addition, failure strain is not sensitive to the shear rate at 5 degrees C. This new test 
could significantly reduce the costs associated with the purchase of various types of equipment, such as 
that needed to conduct bending beam rheometer (BBR) or direct tension tests, and could also reduce 
the amount of testing time. Further study is needed to validate the findings in this study. 

Publication 
Year 

2013 

  
  
 Title Repeatability and Reproducibility of Low-Temperature Testing of Asphalt Mixtures Using a Modified 

Bending Beam Rheometer. 

Author Li Yang; Romero Pedro; Sudbury Daniel; Allen Clark 

Source Conference Title: 16th International Conference on Cold Regions Engineering. Location: Salt Lake 
City.Sponsored by: American Society of Civil Engineers.Held: 20150719-20150722. 2015/7. pp 217-228 
(Refs.) 

URL http://dx.doi.org/10.1061/9780784479315.020 

Abstract Low-temperature cracking is one of the major causes of pavement distress during the winter season. 
Research has shown that measuring the flexural stiffness of asphalt mixture beams using a bending 
beam rheometer (BBR) is a good way to control the low temperature properties of asphalt mixtures. 
However, before such a test is adopted as a specification, the repeatability and reproducibility of the 
testing protocol need to be verified. This study uses the draft American Association of State Highway and 
Transportation Officials protocol established by Marasteanu et al. to evaluate the variability of results 
from two separate laboratories, one at the University of Utah and one at the Utah Department of Utah 
central laboratory. The purpose of this research is to examine the reproducibility of test results across 
different laboratories. A series of gyratory asphalt mixture samples were examined based on mixture 
designs from Utah highways; each of the samples was cut into thin asphalt mixture beams and divided 
evenly between the two laboratories. Each set of tests shared the same variables for both laboratories 
and were conducted on the same day. The testing was performed at a temperature of -18 degrees C, 
which corresponds to the low temperature performance grade plus 10 degrees C. One variable was 
altered between each pair of tests, namely the amount of time between cutting of the gyratory asphalt 
mixture sample and running of the test. The variations in time conducted after cutting included four 
intervals: two days, three days, one week, and two weeks after cutting, which highlight the effects of any 
steric hardening for both short and long periods on the repeatability of results. The results of these tests 
demonstrated consistency across both laboratories. These results also indicate that steric hardening has 
no effect on testing samples after 48 hours and that the test results are repeatable for the same asphalt 
mixture specimen. Therefore, the BBR test can be used as a low-temperature specification for asphalt 
mixtures. 

http://dx.doi.org/10.1061/9780784479315.020
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Publication 
Year 

2015 

  
  
Title Framework for Low-Temperature Cracking Analysis of Asphalt Mixtures Using a Viscoelastic Continuum 

Damage Model. 

Author Medeiros Marcelo S; Daniel Jo Sias; Chehab Ghassan R 

Source Journal of Materials in Civil Engineering. 2014/12. Content ID 04014265 (Refs.) 

URL http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0001215 

Abstract Thermal cracking performance assessment of flexible pavements is paramount to improve the quality of 
the roads in cold-climate regions. In this paper, a reduced testing framework for analysis of hot-mix 
asphalt (HMA) concrete is proposed to replace the indirect tensile (IDT) creep compliance and strength 
testing by dynamic modulus and fatigue tests performed on an asphalt mixture performance tester 
(AMPT) device. The theoretical aspects of the methodology are shown as well as its validation with 
laboratory results. Mixtures containing various percentages of reclaimed material (RAP) were 
investigated to assess the adequacy of the proposed method to this type of material. Results showed that 
the proposed framework can be successfully used to predict the low-temperature creep compliance and 
IDT strength, which are the two key elements in thermal cracking performance analysis of flexible 
pavements. 

Publication 
Year 

2014 

  
  
  
Title Analysis of the Evaluation Indices from TSRST. 

Author Yiqiu Tan; Lei Zhang; Lun Ji 

Source Journal of Materials in Civil Engineering. 2012/10. 24(10) pp 1310-1316 (Refs.) 

URL http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0000509 

Abstract Because the thermal stress restrained specimen test (TSRST) is recommended by the Strategic Highway 
Research Program (SHRP) as a test method to evaluate low-temperature cracking resistance of asphalt 
mixtures, many studies have been carried out to investigate the performance of asphalt mixture with 
this test, using fracture temperature as the indicator. However, few of them focus on discussing its 
reliability. In this paper, six kinds of asphalt mixtures are evaluated by TSRST, and it is found that the 
evaluation results obtained by the four indices are contradictory. It is also inferred from the results of 
each index coefficient of variation that fracture temperature and transition temperature are more stable 
when they are used to evaluate low-temperature performance of asphalt mixtures. Through the 
application of principal-component analysis (PCA) and the Boston Consulting Group's matrix on the TSRST 
results, it is demonstrated that fracture temperature used as the indicator of low-temperature 
performance of asphalt mixture is reliable, and this conclusion is verified by gray relation analysis 
between the four indices from TSRST and bending-strain-energy density. 

http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0001215
http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0000509
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Publication 
Year 

2012 

  
  
Title Low Temperature Cracking Characterization of Asphalt Binders by Means of the Single-Edge Notch 

Bending (SENB) Test. 

Author Velasquez Raul; Tabatabaee Hassan; Bahia Hussain 

Source Conference Title: Asphalt Paving Technology 2011. Location: Tampa.Held: 20110327-20110330.Journal of 
the Association of Asphalt Paving Technologists. 2011. 80 pp 583-614 (Figs., Refs., Tabs.) 

Abstract Asphalt pavement thermal cracking mitigation requires a comprehension of the relevant parameters that 
describe how cracks initiate and propagate. Currently the most widely used binder test method to 
address low temperature cracking is the Bending Beam Rheometer (BBR). The testing protocol in the 
BBR characterizes the material in the linear viscoelastic domain at small strain levels and therefore could 
be limited in its ability to provide a complete picture of the thermal cracking phenomenon. A more 
appropriate approach to characterize asphalt binders at low temperatures is to use test methods based 
on fracture mechanics principles, such as the SingleEdge Notch Bending test (SENB). A modification of the 
basic BBR testing device was undertaken in this study, to allow for a controlled deformation rate, and a 
new SENB sample geometry (i.e., BBR beam with a notch) was used to provide a more homogeneous 
specimen for testing. A selected set of unmodified and modified binders were tested with the new BBR-
SENB system. Binder modifications used in this study included polymers, warm mix asphalt additives 
(SasobitReg.), and chemical additives (polyphosphoric acid). The results show that the BBRSENB test was 
capable of differentiating between the low temperature performances of different types of modifications 
and was able to capture the transition from ductile to brittle behavior. The potential of the BBR-SENB 
system for better estimation of the thermal cracking susceptibility of asphalt materials was shown by a 
comparison of the fracture properties obtained from the BBRSENB with the test results from the 
standard Bending Beam Rheometer (BBR), Glass Transition Temperature (Tg), and the Asphalt Binder 
Cracking Device (ABCD). 

Publication 
Year 

2011 

  
  
Title A Simple Test Procedure for Evaluating Low Temperature Crack Resistance of Asphalt Concrete. 

Author Kim Sang Soo; Sargand Shad M; Wargo Andrew 

Source 2009/11. 122p (4 Apps.) 

URL http://www.dot.state.oh.us/Divisions/TransSysDev/Research/reportsandplans/Reports/2009/Pavement
/134260_FR.pdf 

Abstract The current means of evaluating the low temperature cracking resistance of hot mix asphalt (HMA) 
relies on extensive test methods that require assumptions about material behaviors and the use of 
complicated loading equipment. The purpose of this study was to develop and validate a simple test 
method to directly measure the cracking resistance of HMA under field-like conditions. A ring shape 
asphalt concrete cracking device (ACCD) was developed. The ACCD utilizes the low thermal expansion 
coefficient of Invar steel to induce tensile stresses in a HMA sample as temperature is lowered. The 

http://www.dot.state.oh.us/Divisions/TransSysDev/Research/reportsandplans/Reports/2009/Pavement/134260_FR.pdf
http://www.dot.state.oh.us/Divisions/TransSysDev/Research/reportsandplans/Reports/2009/Pavement/134260_FR.pdf
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results of the tests of the notched ring shaped specimens compacted around an ACCD Invar ring showed 
good repeatability with less than 1.0A degrees C (1.8A degrees F) standard deviation in cracking 
temperature. A laboratory validation indicated that ACCD results of five mixes correlate well with 
thermal stress restrained specimen test (TSRST) results with the coefficient of determination , 
rAsuperscript 2 = 0.86. To prepare a sample and complete TSRST measurement, it takes minimum 2-3 
days. For ACCD, two samples can be easily prepared and tested in a single day with a small test set-up. 
The capacity of ACCD can be increased easily with minimal cost to accommodate a larger number of 
samples. Among factors affecting the low temperature performance of HMA, the coefficient of thermal 
expansion (CTE) of aggregate has been overlooked for years. A composite model of HMA is proposed to 
describe the low temperature cracking phenomenon. Due to the orthotropic and composite nature of 
asphalt pavement contraction during cooling, the effects of aggregate CTE is amplified up to 18 times for 
a typical HMA. Of 14 Ohio aggregates studied, the maximum and the minimum CTEs are 11.4 and 4.0 x 
10 to the -6 power/A degrees C, respectively. During cooling, the contraction of Ohio aggregate with 
high CTE can double the thermal strain of asphalt binders in the asphalt mix and may cause asphalt 
pavement thermal cracking at warmer temperature. 

Publication 
Year 

2009 

  
  

Least Relevant Results 
 
Title Bitumen Selection Approach Assessing its Resistance to Low Temperature Cracking. 

Author Grazulyte Judita; Vaitkus Audrius; Kravcovas Igoris 

Source Conference Title: 4th International Conference on Road and Rail Infrastructure - CETRA 2016. Location: 
Sibenik.Held: 20160523-20160525.Proceedings of the International Conference on Road and Rail 
Infrastructure CETRA. 2016/5. pp 643-649 (Figs., Refs., Tabs.) 

URL http://master.grad.hr/cetra/ocs/index.php/cetra4/cetra2016/paper/view/467 

Abstract Low temperature cracking or thermal cracking is one of the most important distresses in asphalt 
pavements located in cold regions. The development of it results in higher pavement roughness, faster 
pavement deterioration and requires millions of euros of repair and maintenance annually. The proper 
bitumen selection for asphalt mixture production restricts the formation of low temperature cracking. 
However, most designers do not consider bitumen susceptibility to low temperature cracking, because 
additional laboratory tests need to be carried out and supplementary cost and time in asphalt mixture 
selection are required. Consequently, this paper is focused on an approach on how to select bitumen, 
assessing its resistance to low temperature cracking in easy and fast way. First, 11 bitumens of which 6 
bitumens were polymer modified bitumens, were investigated. The critical temperature of bitumen, 
below which low temperature cracking occurs in the pavement, was calculated based on bending beam 
rheometer (BBR) experimental data by the American Association of State and Highway Transportation 
(AASHTO) specifications. The performance grades (PG) low limits of bitumens were also determined using 
3 degrees C step. The performance grade low limit varied from -16 degrees C up to -28 degrees C. Four 
polymer modified bitumens were not prone to low temperature cracking, even at -28 degrees C 
temperature. Second, Lithuania was divided into 3 zones according to minimum pavement temperature. 
It gave the possibility for designers to choose bitumen assessing its resistance to low temperature 

http://master.grad.hr/cetra/ocs/index.php/cetra4/cetra2016/paper/view/467
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cracking based on road location. The implementation of this procedure will restrict low temperature 
cracking in asphalt pavements and will result in significant lower maintenance costs. 

Publication 
Year 

2016 

 
 
Title Comparison of Thermal Stresses Calculated from Asphalt Binder and Asphalt Mixture Creep Tests. 

Author Moon Ki H; Marasteanu M O; Turos M 

Source Journal of Materials in Civil Engineering. 2013/8. 25(8) pp 1059-1067 (Refs.) 

URL http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0000651 

Abstract Low-temperature cracking is a significant distress in asphalt pavements built in the northern United 
States and Canada. As temperature decreases, thermal stresses develop in the restrained asphalt surface 
layer; and when the temperature reaches a critical temperature, cracking occurs. The current guides use 
thermal stress as a critical input parameter in the low-temperature performance model. In this paper, 
statistical and graphical analyses are performed to compare thermal stresses that develop in an idealized 
asphalt pavement calculated from mixture creep data obtained using indirect tensile test (IDT) and 
bending beam rheometer (BBR) test. In addition, the idea of obtaining thermal stresses from binder BBR 
creep data is further investigated. Thermal stresses calculated using IDT and BBR mixture creep data, 
respectively, are similar. Thermal stresses calculated from binder creep data are significantly different 
than thermal stresses calculated from mixture creep data. The effect of physical hardening is investigated 
for a limited number of materials, and the effect on thermal stresses is significant. 

Publication 
Year 

2013 

  
Title Overlay Tester: A Simple and Rapid Screening Test for Characterizing Crack Resistance of HMA Mixes. 

Author Zhou F; Scullion T 

Source Conference Title: 10TH INTERNATIONAL CONFERENCE ON ASPHALT PAVEMENTS - AUGUST 12 TO 17, 
2006, QUEBEC CITY, CANADA.Held: 00000-00000. 2006. p. vol1,215-24 

Abstract Stiffer binders and good stone-to-stone contact may provide improved rut resistance, but they may also 
reduce the mix flexibility and thus, crack resistance. This paper investigates the feasibility of using the 
Overlay Tester (OT) as a simple test for characterizing crack resistance of asphalt mixes. The OT can be 
run on standard size samples, typically 150 mm long by 75 mm wide by 38 mm high, which can be 
prepared from either field cores or from lab molded specimens. Sensitivity studies indicated that the OT 
provides reasonable results, in that raising the asphalt performance grade and decreasing the testing 
temperature will lead to shorter cracking life. Furthermore, in a series of controlled tests it was found 
that asphalt absorption by aggregate appears to have a major impact on crack resistance of asphalt 
mixes. The effectiveness of the OT as a crack resistance test was validated by five reflective cracking case 
studies in Texas and tests conducted on cores from MnROAD low-temperature cracking sections. The OT 
results correlated well with field performance. A laboratory study was also conducted to compare the OT 
results with those from the bending beam fatigue tests. A good correlation was also obtained. The OT 
device appears to be a practical tool to characterize cracking resistance of asphalt mixes and to let the 
mix designer balance the competing requirements of both rut and crack resistance. 

http://dx.doi.org/10.1061/(ASCE)MT.1943-5533.0000651
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Publication 
Year 

2006 

 
 
Title Determination of the Low Temperature Bitumen Cracking Properties: Fracture Mechanics Principle 

Applied to a Three Points Bending Test using a Non Homogeneous Geometry. 

Author CHAILLEUX E; HAMON D; MOUILLET V 

Source Conference Title: 10TH INTERNATIONAL CONFERENCE ON ASPHALT PAVEMENTS - AUGUST 12 TO 17, 
2006, QUEBEC CITY, CANADA.Held: 00000-00000. 2006. p. vol1,419-28 

Abstract The current specifications for low temperature cracking properties of bituminous binders are mainly 
based on the bitumen's rheology. These methods allow to rank the binders when the physico-chemical 
compositions are similar, like for pure bitumen. However, cracking propagation and initiation depend 
also on the binder's microstructure. For these reasons, fracture mechanics principles seem to be 
promising to rank and to understand the cracking phenomena on all the binders, from pure bitumens to 
highly modified bitumens. Several publications give interesting results using a three points bending test 
on a pre-notched bitumen bar. A new promising geometry is proposed by Hesp. Whereas the calculus of 
the stress intensity factor and the fracture energy from three points bending test is well known when 
the bar is made with a homogeneous material, equation given by ASTM standard couldn't be applied 
with the geometry proposed by Hesp. This paper gives a method based on finite element analysis to 
determine the geometric factors in order to be able to obtain intrinsic fracture parameters for the 
heterogeneous bar in the three points bending test. The calculus is restricted to linear elastic state. 
Impact of the modulus and the Poisson ratio on the results is evaluated. Tests on homogeneous and 
heterogeneous bars are performed at low temperature when bitumen has an elastic behaviour. Finally, 
the validity of the geometric factor previously calculated is evaluated. 

Publication 
Year 

2006 

 
 
Title The Lamont Test Road - Twelve Years of Performance Monitoring. 

Author Gavin J; Dunn L; JUHASZ M 

Source Conference Title: Proceedings of the Forty-Eighth Annual Conference of the Canadian Technical Asphalt 
Association (CTAA): Halifax, Nova Scotia.Held: 00000-00000. 2003. pp. 355-376. 

Abstract In the early 1990's significant efforts were initiated, in support of the Canadian Strategic Highway 
Research Program (C-SHRP), towards the construction of three Canadian test roads located at Lamont, 
Alberta, Hearst, Ontario, and Sherbrooke, Quebec. The main objective of these test roads was to enhance 
the understanding of asphalt cement characteristics related to low temperature cracking and to 
correlate the field performance of asphalt cements to the 1990 Canadian General Standards Board 
(CGSB) specification. This paper deals with the main test road near Lamont. Seven different test sections 
were constructed, each using a markedly different grade of asphalt cement. Of the seven asphalt 
cements, five were conventionally refined while two were modified through the process of air blowing. 
The asphalt cements were tested and classified according to the CGSB specifications and have 
subsequently been classified using Superpave Performance Grade (PG) test procedures. Instrumentation 
was installed to collect on-site ambient and pavement temperatures during the first three winters of 
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service. Temperature data from the nearest local weather station has also been collected on a yearly 
basis. This paper provides a summary of the in-service performance results, particularly in regards to 
transverse cracking, and how closely the results relate to the CGSB and Superpave specifications. 

Publication 
Year 

2003 

 
 
Title Relationship of Asphalt Binder Properties to Cracking in Five Year Old Test Sections. 

Author Huber G; MARKS P; Brown A; Raymond C 

Source Conference Title: FIFTY-SEVENTH ANNUAL CONFERENCE OF THE CANADIAN TECHNICAL ASPHALT 
ASSOCIATION (CTAA). Location: Vancouver.Held: 20121118-20121121. 2012. p. 321-48 

Abstract Asphalt binder low temperature grade is based on creep compliance and stiffness. Many believe this is 
sufficient to control the low temperature cracking properties of an asphalt mixture. Still, projects with 
the same asphalt binder grade have resulted in starkly different performance. The Ministry of 
Transportation of Ontario (MTO) believes that this difference originates from the asphalt binder and has 
supported research that identified two additional tests; the Double Edged Notch Test (DENT) and the 
Extended Bending Beam Rheometer (Extended BBR). In 2003, MTO constructed seven test sections near 
Timmins, Ontario to investigate low temperature cracking. The same mix design was used with seven 
different asphalt binders. This paper evaluates the performance after five years correlated to routine 
asphalt binder properties and properties from the new tests. Results show that the standard AASHTO 
aging procedures did not simulate field aging well and laboratory-aged properties measured with the BBR 
did not correlate well with performance. However, the properties measured on field-aged asphalt binder 
did correlate well. Properties measured by the Extended BBR on both the laboratory-aged and field-aged 
binders correlated better with observed performance. Properties as measured with the DENT test did not 
correlate well with observed performance in either situation. (A) 

Publication 
Year 

2012 
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