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Most Relevant Results 
 
Azzam, Abdullah; Kim, Yong-Rak; Rahmani, Mohammad; Hu, Jiong. Data Analysis of Nebraska Pavements Containing 
RAP.  University of Nebraska; Texas A&M University, College Station; Nebraska Department of Transportation; Federal 
Highway Administration; U.S. Department of Transportation, 2020, 58p 
https://trid.trb.org/view/1765598  
Abstract: Nebraska has used reclaimed asphalt pavement (RAP) materials (in a range of 20-50%) over more than 10 
years in pavement construction. Despite the immediate economic and environmental benefits it has been reported that 
incorporating RAP may reduce pavement durability and crack resistance. This study used NDOT’s database to investigate 
the effect of RAP amount on the overall behavior of pavement performance. Toward that end, the authors collected 
data of pavement performance, mixture design, traffic, and environment of a total 254 pavement projects constructed 
between 2009 and 2012. Using the data, several analyses (such as descriptive, inferential, and life cycle cost) were 
conducted by interrelating field performance (for the last 10 years) with mixture design where RAP contents vary. 
Results showed that sections with high RAP content (up to 45%) presented no significant difference regarding IRI and rut 
depth when they were compared with other RAP sections. However, projects constructed with 45% RAP in northern 
Nebraska reached the cracking limit (40%) and severity limit (0.4) after around 5-6 years in service. Projects constructed 
with 25-45% RAP in southern Nebraska showed satisfactory performance in both cracking and severity up to 8 years in 
service. The LCCA results showed that SPR sections with RAP up to 45 percent could reduce costs by approximately 14% 
due to the reduced mixture costs compared to SP4/SP5 mixtures with lower RAP content, and it can further reduce costs 
when it is constructed in southern Nebraska due to lower aggregate costs. Mixtures in northern Nebraska indicated a 
slightly increased cost compared to mixtures in southern Nebraska. It is to be noted that the collected projects are 
subjected to traffic levels of ADT less than 1600 and truck traffic less than 200. 
 
 
Laboratory performance test for asphalt concrete  
Dave, Eshan V.; Minnesota. Department of Transportation. Research Services & Library.; University of Minnesota, 
Duluth. Department of Civil Engineering. 
2015 
Main Collection - MNDOT TE275 .L335 2015 
https://www.lrrb.org/pdf/201524.pdf 
  

https://trid.trb.org/view/1765598
https://mnpals-mdt.primo.exlibrisgroup.com/discovery/fulldisplay?docid=alma990083650100104293&context=L&vid=01MNPALS_MDT:MDT&lang=en&search_scope=MyInstitution&adaptor=Local%20Search%20Engine&tab=LibraryCatalog&query=any%2Ccontains%2Casphalt%20AND%20%22pavement%20cracking%22%20AND%20Data&offset=0
https://www.lrrb.org/pdf/201524.pdf
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Relationship Between Laboratory Cracking Tests and Field … 
http://onlinepubs.trb.org/onlinepubs/circulars/ec251.pdf 
  
Test Methods to Quantify Cracking Resistance of Asphalt … 
https://www.dot.state.mn.us/research/reports/2021/202102.pdf 
  
Using Historic Pavement Performance Data to Identify and … 
https://scholarworks.uark.edu/cgi/viewcontent.cgi?article=1041&context=cveguht 
  
Effects of In-Place Volumetric Properties on Field Rutting and Cracking Performance of Asphalt Pavement  
https://ascelibrary.org/doi/10.1061/%28ASCE%29MT.1943-5533.0002767 
Abstract 
The effects of in-place volumetric properties on the rutting and cracking of asphalt pavement are of great interest to the 
pavement industry. As such, the major objectives of this paper are to determine the volumetric properties that correlate 
with field rutting and cracking and to quantify the field performance difference between low and high magnitudes of the 
determined volumetric properties. This study included 71 pavement sections from 24 field test roads that were part of 
the National Cooperative Highway Research Program (NCHRP) 09-49A project and covered different mix designs, 
volumetric property ranges, pavement ages, and four climate zones across the United States. The volumetric properties 
investigated are in-place air voids, voids in mineral aggregate (VMA), voids filled with asphalt (VFA), asphalt film 
thickness, and effective binder content (Vbe 
). Rutting and cracking (transverse and longitudinal) performance data for all the test sections were collected in 
accordance with the Long-Term Pavement Performance program’s Distress Survey Manual. The authors identified the 
volumetric properties that correlated well with field performance and determined threshold values using the fuzzy 
clustering method to divide the identified volumetric properties into two groups: one with relatively small values, and 
the other with relatively large values. The rutting and cracking between the two groups were then compared. The 
results indicate that in wet climate areas, higher in-place air void percentages and lower VFA values correlate with more 
top-down longitudinal cracking. The sensitivity of the in-place air voids was sufficient to distinguish differences in 
cracking, whereas VFA sensitivity was not able to do so. Also, thicker asphalt film correlated with less field transverse 
cracking. The variables that clearly affected rutting were the VMA and Vbe, whereby lower Vbe values indicated better 
rutting resistance. However, Vbe was unable to distinguish rut depths of various magnitudes. The effect of VMA on rut 
depth is complicated and there might be a sensitive range of VMA within which the rutting resistance of asphalt 
pavement can be more sensitive. 
  
EVALUATION OF FIELD TRANSVERSE CRACKING OF … 
https://research.libraries.wsu.edu/xmlui/bitstream/handle/2376/6185/Zhang_wsu_0251E_11488.pdf?sequence=1&isAl
lowed=y 
  
Successful Practices for Quality Management of Pavement Surface Condition Data Collection and Analysis 
https://www.fhwa.dot.gov/pavement/management/pubs/fhwarc20007.pdf 
 

Least Relevant Results 
 
Ho, Chun-Hsing; Snyder, Matthew; Zhang, Dada. Application of Vehicle-Based Sensing Technology in Monitoring 
Vibration Response of Pavement Conditions. Journal of Transportation Engineering, Part B: Pavements, Volume 146, 
Issue 3, 2020, 04020053 
https://trid.trb.org/view/1715432  
Abstract: The technique of using vibration sensors to monitor the pavement roughness has been expanding in pavement 
engineering. In addition to the currently used automated pavement sensing method and smartphone sensing method, 

http://onlinepubs.trb.org/onlinepubs/circulars/ec251.pdf
https://www.dot.state.mn.us/research/reports/2021/202102.pdf
https://scholarworks.uark.edu/cgi/viewcontent.cgi?article=1041&context=cveguht
https://ascelibrary.org/doi/10.1061/%28ASCE%29MT.1943-5533.0002767
https://research.libraries.wsu.edu/xmlui/bitstream/handle/2376/6185/Zhang_wsu_0251E_11488.pdf?sequence=1&isAllowed=y
https://research.libraries.wsu.edu/xmlui/bitstream/handle/2376/6185/Zhang_wsu_0251E_11488.pdf?sequence=1&isAllowed=y
https://www.fhwa.dot.gov/pavement/management/pubs/fhwarc20007.pdf
https://trid.trb.org/view/1715432
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the paper presents an alternative option using vehicle-based sensors to detect asphalt distresses under the effect of 
pavement temperature change, and identify their georeferenced locations. The sensor logger consisting of triple-axis 
accelerometers, Arduino MKR1000 computer boards, and a battery is a cost-effective design that intends to provide an 
affordable sensing method to conduct pavement condition assessments. Two road testing sections located on Interstate 
10 (I-10) corridors in the Phoenix, Arizona, region were selected for a year-round data collection from February 2017 to 
February 2018 with measured pavement temperatures from 4°C to 66°C (40°F–150°F). Prior to road testing, five sensors 
were mounted on a testing vehicle, four on the tires and one inside the car, as well as a sixth smartphone sensor inside 
the car. The analysis consists of converting accelerometer data into the determination of severe cracks and moderate 
cracks using geographic information systems (GIS) software to verify a relationship between the pavement temperature 
and accelerometer vibration. The results show that as the pavement temperature increases, the amount of observable 
pavement distress increases. On the other hand, travelers passing through I-10 corridors in the Phoenix region would 
experience more discomfort in the summer season (May–August) and feel less “bumpy” in the cold season (December–
March). Based on the year-round road tests, the paper concluded that the effect of pavement temperatures in the 
performance of highway pavements is significant. In addition, the vehicle-based sensors were more reliable than the 
iPhone sensor in the prediction of pavement performance using vibration data analysis. This paper demonstrates that 
the vehicle-based sensing method is an alternative option that can be used by governments to monitor the vibration 
response and deterioration progress of pavement conditions and it is also a cost-effective way to advance the day-to-
day operations in highway pavement maintenance and management. 
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