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Evaluation of Performance and Life Cycle Cost of Asphalt  
(8/18 Specifications) 

INTRODUCTION
In the past, roadways constructed with hot mix asphalt (HMA) for the state 
of Louisiana have relied on control of the volumetric properties of voids filled 
with asphalt (VFA), air void content (AV), voids in the mineral aggregate 
(VMA), and density to ensure pavement performance. Sole reliance upon 
these volumetric properties for quality, as well as increased traffic volume, has 
led to roadways failing prematurely at an increased frequency. The Louisiana 
Department of Transportation and Development (DOTD) implemented 
changes to its asphalt pavement specifications based on research conducted 
at the Louisiana Transportation Research Center (LTRC) to improve the 
performance and value of its asphalt roadways. These changes include the introduction of performance-based specifications 
(PBS), which required the use of loaded wheel tracking (LWT) and semi-circular bending (SCB) tests for rutting and cracking 
characterization, respectively, as well as a revision to the volumetric and compaction criteria during the design process. 
Figure 1 shows the Louisiana DOTD performance-based specification framework.

Following the implementation of the new specification in the 2016 DOTD Standard Specifications for Roads and Bridges 
(SSRB) and revisions made in Special Provision 8/18, this study was conducted to measure and 
evaluate the performance and life-cycle costs of asphalt pavements. Additionally, a balanced 
evaluation of the effects of the specification changes on various mixture types was conducted to 
ensure that the changes made to the specifications are resulting in overall improvements.

OBJECTIVE
The objective of this research was to analyze and compare the performance of asphalt 
pavements constructed using specifications from the 2006 SSRB to pavements built under the 
2016 SSRB and its accompanying special provision 8/18.

SCOPE
This study evaluated the density, volumetric, and performance data for various pavement 
sections. A life-cycle cost analysis was also performed to determine if the specification changes 
had increased the service life of asphalt pavements in Louisiana. To sufficiently analyze the 
various aspects of the project, several different resources were employed. The volumetric data 
for asphalt pavements that utilized the 2006 specifications for construction was obtained from 
DOTD laboratory engineers throughout the state. The online pavement management system 
known as LaPave was used to gather volumetric data for the roadways constructed per the 2016 
specification and special provision 8/18. The long-term performance and life-cycle costs of the 
pavement sections were determined by using the pavement mechanistic empirical design (i.e., 
Pavement ME) software to ascertain the effects of the current specifications on field performance 
compared to the previous specifications. Additionally, asphalt samples were collected from 
various contractors to conduct volumetric and performance testing in a laboratory setting. 
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Figure 1. Louisiana DOTD Performance-Based Specification 
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METHODOLOGY
When this project started, there were still projects being 
constructed with the 2006 asphalt specifications. It was 
determined that all projects after November 14, 2018, would 
utilize the 2016 asphalt specifications. Fourteen projects were 
identified as candidates for analysis. The information for the 
mixtures used in these projects is shown in Table 1. The job-mix 
formulas (JMFs) for each project were compiled, as were the 
plant reports, the roadway reports, the pay reports, and the 
project design proposals. The asphalt samples were obtained 
at the asphalt plant on the day they were produced before 
being brought back to LTRC for testing. Volumetric testing 
was conducted to determine the air void content (AV), voids in 
mineral aggregate (VMA), and voids filled with asphalt (VFA). 
Additionally, the asphalt content was found using the ignition 
method in accordance with AASTHO T 308, as well as the mixture 
gradation. Finally, samples were prepared and subjected to the 
laboratory performance testing summarized in Table 2.

CONCLUSIONS
The following conclusions were made from the study:

• Most of the mixtures exhibited SCB Jc values that met the 
Louisiana DOTD recommended minimum values for levels 
1 and 2 mixtures. However, noticeable differences were observed between laboratory-measured values and those 
reported on the JMF. 

• All the mixtures evaluated exhibited LWT rut depth values that met the Louisiana DOTD recommended maximum 
thresholds for level 1 and 2 mixtures. 

• Most of the mixtures showed volumetric properties that met the Louisiana DOTD recommended mixture volumetric 
criteria, with minimal differences in laboratory-measured values and those reported on the JMF. 

• The Pavement ME analysis showed that adoption of the BMD approach has the potential to improve field rutting and 
cracking performance. 

• The BMD approach resulted in improved service life values ranging from 0.1 to 3 years, which can substantially 
influence the maintenance and operation costs of asphalt pavements in Louisiana

• The Pavement ME analysis showed the average service life improvement for all sections evaluated is 9.2%, which can 
substantially influence the maintenance and operation costs of asphalt pavements in Louisiana.

RECOMMENDATIONS
Based on the outcome of this study, the authors do not recommend any changes to the performance-based specifications. 
Furthermore, it is recommended that the pavement sections be continuously monitored to validate the results of the 
Pavement ME analysis.

Table 1. Asphalt Mixture Information

Table 2. Laboratory Performance Test Parameters and Protocols


