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Most Relevant Results 
 
Bush, Amanda Joy; Brooks, Eric W. Geosynthetic Materials in Reflective Crack Prevention.  Oregon Department of 
Transportation, 2007, 40p 
https://trid.trb.org/view/813910 
Abstract: Reflective cracking due to shrinkage and brittleness in asphalt pavements can seriously degrade an asphalt 
overlay before it is near the end of its design life. Geosynthetics have been used to impede the reflection of existing 
transverse cracking to the new overlay. The geosynthetics are intended to minimize the tension transferred to the 
overlay from the existing pavement. The Oregon Department of Transportation (ODOT) installed a test section consisting 
of 98 transverse cracks treated with five different geosynthetic types, 22 transverse cracks treated with crack filling only 
and a control section of 20 untreated transverse cracks. The test and control sections were monitored from 1999 to 
2007. Each of the 140 test sites were revisited once each year to determine if the cracks had reflected, and if they had, 
measure their length and width. At the end of the study comparisons were made to determine if the geosynthetic 
materials were effective at controlling (by preventing or lessening the return of) reflective cracking. 
 
 
St-Laurent, D; BERGERON, G. INTERVENTIONS POUR REDUIRE LA FISSURATION DES CHAUSSEES. REFLECTIVE CRACKING 
IN PAVEMENTS - RESEARCH IN PRACTICE. PROCEEDINGS OF THE 4TH INTERNATIONAL RILEM CONFERENCE, 26-30 
MARCH 2000, OTTAWA, CANADA, RILEM PUBLICATIONS, 2000, p. 319-29 
https://trid.trb.org/view/687294 
Abstract: The Ministere des Transports du Quebec (MTQ) has ongoing studies on certain resurfacing techniques used to 
combat reflective cracking. Various test sites have yielded results since 1997 for polyethylene-modified asphalt 
pavements or waterproofing courses, and for crack repair involving sawing or planing. Another study, on the 
effectiveness of bituminous membranes and geosynthetic materials, was initiated in 1998. Although these studies are 
still in their early stages, certain patterns have already been observed, which seem to indicate that localized repairs and 
elastomere membranes are particularly effective in delaying the reappearance of transverse cracks.  For the covering 
abstract see ITRD E109276. 
 
 
Von Quintus, Harold L; Perera, Rohan. Extending the Life of Asphalt Pavements.  Applied Research Associates, 
Incorporated; Michigan Department of Transportation, 2011, 126p 
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https://trid.trb.org/view/1126825 
Abstract: The goal of this project was to identify common features of good and poorly performing asphalt pavements. 
The types of asphalt pavements included in the study were grouped into four categories: new construction, crush & 
shape with hot mix asphalt (HMA) surface, mill & resurface, and HMA overlay. Deterioration relationships were used to 
identify roadway segments with good and poor performance based on three performance indicators: distress index 
(composed of multiple distresses), rut depth, and smoothness. In general, rut depth and smoothness were not the 
causes of premature pavement rehabilitation – the distress index was found to be the primary reason for poor 
performance. Longitudinal and transverse cracking were found to be the primary cause of poor performance. As such 
the study recommended four mitigation strategies to reduce the occurrence of these distresses – implementation of a 
longitudinal construction joint specification, biased sampling and testing based on the use of infrared camera during 
construction, revisions to the mixture design procedure (volumetric properties, number of gyrations, and fundamental 
performance test), and expanded use of higher quality wearing surfaces. 
 
 
Design Method of Asphalt Pavement Mixture Based on Performance Balance Approach 
Journal of Transportation Engineering, Part B: PavementsJune 2021 Volume 147, Issue 2Online publication date: 
February 17, 2021 
Abstract 
In China, a large number of on-site investigations on the service conditions of asphalt pavements show that cracking has 
gradually become one of the most serious problems besides rutting. Part of the reason is that, in the past, most of the 
attention has been on the problem of preventing asphalt pavement rutting at the design stage, and the technical 
requirements for cracking resistance and rutting resistance of asphalt pavement materials contradict each other, 
resulting in the imbalanced performance of the designed pavement mixture. To solve this problem, this research 
proposes a new method for designing asphalt pavement surface material based on the order relation method and the 
performance balance approach. By testing the dynamic stability, flexural strain, splitting strength ratio under freeze-
thawing cycles, and the fatigue properties of asphalt mixture under different mixing ratios, a reasonable range of 
asphalt-aggregate ratio is determined. Combined with the weight coefficients of the road performance indices 
corresponding to the specific pavement distress, the optimal asphalt-aggregate ratio of each index is investigated, and 
the optimal asphalt-aggregate ratio is obtained through comparison. The results show that, compared with the 
traditional Marshall design method, the high-temperature stability of the asphalt mixture using the new mix design 
method is slightly reduced, but the low-temperature performance, water stability, and fatigue life have been 
significantly improved, indicating the advantages of the performance balance approach in the design of the asphalt 
pavement material mixture. 
  
Open Graded Friction Course in Resisting Low-Temperature Transverse Cracking in Asphalt Pavement 
Journal of Cold Regions EngineeringJune 2018 Volume 32, Issue 2Online publication date: March 13, 2018 
Abstract 
Open graded friction course (OGFC) is used to reduce noise, improve friction, and for faster drainage of surface water of 
an asphalt pavement. However, OGFC’s contribution to low-temperature transverse cracking has not been documented 
yet in literature. This study investigates whether OGFC affects the low-temperature transverse cracking performance of 
asphalt concrete (AC). Cylindrical samples were prepared in the laboratory using an OGFC mix and a conventional AC mix 
in New Mexico. Laboratory tests, examining dynamic modulus (E*), indirect tensile strength (ITS), coefficient of thermal 
contraction (CTC), and creep compliance, were conducted. Low-temperature transverse cracking potentials of both 
OGFC and AC were evaluated using the test data. Results show that OGFC has less E* and CTC, higher ductility and creep 
compliance than the AC mix. This means that OGFC is less susceptible to low-temperature transverse cracking compared 
to the AC mix. This finding is validated using the field survey data. It is found that OGFC prevents the low-temperature 
transverse crack growth in asphalt pavement. Therefore, OGFC can be considered a good potential material to resist 
low-temperature transverse cracking, especially in cold regions. 
 

https://ascelibrary.org/doi/abs/10.1061/JPEODX.0000256
https://ascelibrary.org/journal/jpeodx
https://ascelibrary.org/doi/abs/10.1061/%28ASCE%29CR.1943-5495.0000164
https://ascelibrary.org/journal/jcrgei
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Assessment of Short-Term Improvement Effectiveness of Preventive Maintenance Treatments on Pavement 
Performance Using LTPP Data 
Journal of Transportation Engineering, Part B: PavementsSeptember 2020 Volume 146, Issue 3Online publication date: 
June 11, 2020 
Abstract 
This study aims to evaluate the short-term effectiveness of four preventive maintenance treatments (thin overlay, slurry 
seal, chip seal, and crack seal) on five typical pavement performances (roughness, rutting, transverse cracking, 
longitudinal cracking, and alligator cracking) using the data collected in the Specific Pavement Studies-3 (SPS-3) of the 
Long-Term Pavement Performance (LTPP) program. A regression method (scatterplot) and a statistical method 
(Dunnett’s T-test) were used. A new indicator (mean value) was proposed to characterize the average short-term 
effectiveness. The results indicate that thin overlay has a good short-term improvement effectiveness on pavement 
roughness, while that of the crack seal is not significant; furthermore, slurry seal and chip seal produce a lower 
roughness compared with the control section. In addition, thin overlay has the most significant improvement 
effectiveness on rutting, followed by chip seal, slurry seal, and crack seal. It can also be found that thin overlay and chip 
seal have increased improvement effectiveness in terms of transverse cracking, while slurry seal and crack seal show no 
significant improvement effectiveness. With respect to longitudinal cracking, thin overlay has the most significant 
improvement effectiveness, followed by slurry seal and chip seal, which also show good improvement effectiveness, 
whereas the short-term effectiveness of crack seal is not significant. In terms of alligator cracking, thin overlay, slurry 
seal, and chip seal exhibit good short-term improvement effectiveness in a few cross sections with alligator cracks. 
 
 

Least Relevant Results 
  
Performance Evaluation of Asphalt Pavement Resurfacing Treatments Using Structural Equation Modeling 
Journal of Transportation Engineering, Part B: PavementsMarch 2020 Volume 146, Issue 1Online publication date: 
December 28, 2019 
Abstract 
The structural equation modeling (SEM) method was used to evaluate the performance of pavement resurfacing 
treatments. The pavement performance was regarded as a latent variable that cannot be directly observed, pavement 
condition data such as roughness, rutting, and cracking were regarded as endogenous observed variables, and 
influencing factors such as traffic and design features were regarded as exogenous observed variables. More than 200 
asphalt pavement resurfacing projects applied in Tennessee were investigated for this study. Both the single latent 
pavement condition (LPC) factor model and the multiple-factor model were built. An exploratory factor analysis was 
conducted to determine the three latent condition factors LPC1, LPC2, and LPC3 representing ride quality, early age 
cracking, and excessive distresses, respectively. The results indicated that the multiple-factor model provided better 
model fitness than the single-factor model. Transverse cracking was the strongest indicator of LPC2, followed by 
longitudinal wheel path cracking and longitudinal nonwheel path cracking. The influence of rutting on LPC3 was the 
greatest, followed by fatigue cracking, block cracking, and longitudinal joint cracking. The analysis results also showed 
that highway class (interstates or state routes) was significant for the three LPCs. The factor loadings of age, mill, 
thickness, and traffic level on LPC3 were greater than the factor loadings on LPC1 and LPC2. The SEM method was 
proved to be able to quantify the effects of the five influencing variables on each pavement distress indicator. 
 
  
Evaluation of Precut Technique to Control Thermal Cracking in Alaskan Asphalt Concrete Pavements 
Journal of Transportation Engineering, Part B: PavementsSeptember 2020 Volume 146, Issue 3Online publication date: 
June 11, 2020 
Abstract 

https://ascelibrary.org/doi/abs/10.1061/JPEODX.0000208
https://ascelibrary.org/doi/abs/10.1061/JPEODX.0000208
https://ascelibrary.org/journal/jpeodx
https://ascelibrary.org/doi/abs/10.1061/JPEODX.0000152
https://ascelibrary.org/journal/jpeodx
https://ascelibrary.org/doi/abs/10.1061/JPEODX.0000206
https://ascelibrary.org/journal/jpeodx
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Thermal cracking is one of the most prevalent pavement distresses found in Alaska and cold areas of other northern 
states. Previous studies indicated that precutting of thermal cracks in asphalt concrete (AC) pavements has provided 
promising results in controlling pavement degradation associated with natural thermal cracking. However, a systematic 
approach has not been developed to implement optimum application of this technique in AC pavements. This paper 
summarizes national knowledge about the application of precut technique in pavements, and presents three case 
studies in controlling thermal cracking in AC pavements in Interior Alaska. These three case studies included (1) Phillips 
Field Road precut in 1984, (2) Richardson Highway precut in 2012, and (3) Parks Highway precut in 2014. Precut 
variables were introduced including three precut spacing intervals, five precut depths, and five pavement structures. It 
was found based on yearly road surveys that the precutting treatment appeared promising to control thermal cracks. 
Shorter precut spacing along with stronger and/or thicker pavement structures looked promising with respect to crack 
control. Results also suggested that there may have an optimum precut depth that produces the best crack reduction 
effect. Preliminary cost analysis of precutting treatments indicated precutting to be an economically promising way of 
controlling natural thermal cracks. Continuing evaluation and monitoring of these test sections are needed to 
recommend (with increased confidence) the best design methodology and construction practice for Alaska and cold 
areas of other northern states. 
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