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1.0 EXECUTIVE SUMMARY 
 
The research detailed in this report was conducted to update the pavement preservation 
guidelines of the South Dakota Department of Transportation (SDDOT) and to develop a simple 
cost-benefit analysis method that could be considered at the state or local level. The cost-benefit 
analysis method was implemented into a tool that can be used to analyze the cost of preservation 
treatments and to assist with pavement preservation decision-making. SDDOT has a well-
developed pavement preservation program with guidelines that served as a template for many 
other DOT preservation guidelines, but those guidelines were last updated in 2010 and many 
advances have been made in the interim. This research focused on updating the 2010 SDDOT 
guidelines using preservation information developed over the past ten years by the SDDOT and 
other DOTs with similar climate and practices. 
 
1.1 Fundamentals of Pavement Preservation 
 
Pavement preservation is a combination of activities that help to provide and maintain 
serviceable roadways in a cost-effective way by extending pavement life and enhancing 
pavement performance. Preservation activities involve the application of preventative treatments 
that slow deterioration or correct isolated defects, deferring costly pavement rehabilitation or 
reconstruction. Preventive maintenance is a primary component of pavement preservation and 
refers to a planned strategy of cost-effective treatments to an existing roadway system. It is 
primarily used to maintain or improve the functional condition of the system without increasing 
the structural capacity.  
 
The research detailed in this report focused on updating the guidelines used by SDDOT and local 
agencies in South Dakota to select and install preventive maintenance treatments (hereafter 
referred to as preservation treatments). A simple cost-benefit analysis tool was also developed. 
The next sections of this summary detail the problem statement, objectives and work tasks that 
were conducted as part of this project. Finally, the resulting recommendations and research 
benefits are presented. For ease of reference, each of the subsequent sections in this summary 
share the title and number of specific chapters throughout the main report. 
 
1.2 Problem Description 
 
The SDDOT’s Pavement Preservation Guide was nine years old when the research presented in 
this report commenced. The guide needed to be reviewed and updated to include the most recent 
techniques and materials available for pavement preservation. In addition, the guide needed to be 
a useful document to all individuals involved in pavement management and preservation, from 
lead workers to program managers. Following a review of the current state of the practice in 
South Dakota, this study identified opportunities for improvement in SDDOT’s current pavement 
preservation guidelines. Those improvements served as the basis of the research objectives and 
tasks. 
Besides the guidelines, there was also a need for a cost-benefit analysis tool that could be easily 
applied for decision-making, especially by local agencies. In addition, since training is an 
important component of an effective preservation system, there was a need to review the existing 
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SDDOT’s training programs and other technology transfer opportunities and to provide 
recommended changes. These activities also served as the basis of multiple research tasks. 
 
1.3 Research Objectives 
 
The overarching objectives of this project were to update SDDOT’s pavement preservation 
guidelines to reflect changes in preservation practices and to develop a simple cost-benefit 
analysis method for state or local government users. The overarching objective was important to 
keep at the forefront—SDDOT is working towards improvement of pavement preservation 
practices. More specifically, the stated objectives of this project were to: 
 
1. Review SDDOT’s and other agencies’ pavement preservation practices, including the 

SDDOT Pavement Preservation and Field Guides, and identify opportunities for application 
of new materials and techniques. 
 
This objective was met through an extensive literature review, multiple interviews with 
stakeholders in South Dakota and extensive discussion with experts in other State DOTs. 
 

2. Develop a basic cost-benefit technique to support decision-making by local street and 
highway departments. 
 
This objective was me by first developing a methodology, along with written detailed 
guidance based on modern practice, and then building that methodology into a simple 
Microsoft Excel® based tool.  
 

3. Create updated Pavement Preservation and Field Guidelines. 
 
This objective was met by implementing the recommendations developed while meeting 
objective 1 into the existing Pavement Preservation and Field Guidelines. 
 

4. Review SDDOT’s existing pavement preservation training course and recommend changes to 
be consistent with the revised Pavement Preservation and Field Guidelines. 
 
This objective was met by evaluating the content of the existing training material compared 
to existing practice and lessons learned while meeting each of the prior objectives. Existing 
training material was deemed to be very well done, but many gaps in topics existed. 

 
Each of the four objectives formed the tasks that were conducted in this research and are 
discussed in more detail later in the report. 
 
1.4 Task Descriptions 
 
The objectives of the research were met through the conduct of the following fourteen tasks: 
 
1. Technical panel kick-off meeting 
2. Pavement preservation literature review 
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3. SDDOT pavement preservation guide review 
4. Survey of SDDOT pavement preservation guide usage 
5. Information to pursue via interviews 
6. Tasks 2 – 5 technical memorandum 
7. Interviews of SDDOT and local government personnel 
8. Cost-benefit analysis method 
9. Draft of updated guidelines 
10. Review of SDDOT training material 
11. Task 7 – 11 technical memorandum 
12. Updated pavement preservation guidelines 
13. Final project report 
14. SDDOT Research Review Board presentation 
 
The approaches to completing the tasks, along with details related to the conduct of each of the 
tasks is provided in Chapter 4 of the full report. The Task 1 kickoff meeting was held virtually 
with a detailed discussion of the tasks, responsibilities, and other pertinent items related to the 
conduct of this project. Tasks 2 was completed by reviewing and synthesizing the most recent 
literature on pavement preservation with a focus on US based practices. Similarly, Task 3 was 
completed by carefully comparing the existing content of SDDOT’s guide to modern 
preservation practices and recommending revisions. Task 4 was completed via an online survey 
and directly informed the interview material developed in Task 5 and the groups interviewed in 
Task 7, which was completed virtually. Task 6 was completed by the research team by 
incorporating the information learned in Tasks 1 through 5 into a written memorandum.  
 
Task 8 was focused on the Cost-benefit analysis method, which was originally conceived and 
designed as a Python based tool incorporating fuzzy logic. However, upon request from SDDOT, 
the original approach was abandoned and a simple excel based tool was designed along with 
written guidance. Task 9 was completed by incorporating the materials identified in Task 3 into 
the guide, while also ensuring that the lessons learned in subsequent tasks were also addressed. 
The results from Tasks 8 and 9 were submitted to SDDOT for review.  
 
The review of the training material in Task 10 was conducted by evaluating gaps in the existing 
material and developing recommendations. Task 11 was completed by the research team by 
incorporating the information learned in Tasks 7 through 10 into a written memorandum. After 
receiving feedback from SDDOT on the Task 9 updated guidelines, Task 12 was completed by 
addressing the SDDOT comments. Finally, Task 13 was completed, the work of which is 
represented in this report, and Task 14 was scheduled to be completed virtually. 
 
1.5 Findings and Conclusions 
 
Completion of the tasks listed above led to several findings and conclusions pertinent to 
pavement preservation practices in the SDDOT. These findings and conclusions, summarized 
next, are broken into five sections that broadly correspond to the task structure. 
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1.5.1 Literature Review 
 
The completion of the literature review led to five primary findings: 
 
1. The overall structure and content of many preservation guidelines was similar across 

agencies. This is explicitly stated in several locations, such as in the 2019 Minnesota DOT 
Preservation guidelines that directly cite the SDDOT guidelines as a primary source of 
material. 

2. Many recent publications that would contribute to updates to the SDDOT guidelines were 
found. For example, the Federal Highway Administration (FHWA) published a series of 
pavement preservation checklists in 2019 that are valuable reference materials. 

3. Cost-benefit analysis was not detailed in many of the state DOT guidelines reviewed, 
although many guidelines contained information about costs and information about treatment 
life. 

4. No state DOT guidelines that were reviewed contained detailed information about the 
preservation of unpaved roads, though many alluded to the need to preserve those routes. 

5. The literature review showed that many improvements have been made with respect to 
estimating the effects of pavement preservation on pavement condition and performance. 

 
1.5.2 SDDOT Guidelines Review 
 
The review of the existing SDDOT pavement preservation guidelines produced many findings 
directly relevant to the project, as well as recommendations for updating the existing guidelines. 
First, the organization of the current guidelines was found appropriate for SDDOT’s purposes, 
and consistent with that of many other recent guidelines. However, many parts were found that 
required updates to reflect changes and advances in the state of the practice since the 2010 
pavement preservation guidelines were published. This consisted of edits to update introductory 
material, changes to the matrices in the 2010 guide, new treatments added for asphalt pavements 
and updates to other treatments, and the inclusion of a cost-benefit method for asphalt 
pavements. 
 
1.5.3 Online Survey 
 
A total of 30 responses to the online survey were received, which is a 56% response rate. The 
responses came from a variety of respondents including SDDOT personnel, City, County and 
regional practitioners, the South Dakota Local Technical Assistance Program (SDLTAP), and a 
consultant. The majority of respondents were familiar with and had made use of the guidelines 
for at least the past 3 years. Furthermore, a majority of those surveyed indicated that the existing 
structure of the guidelines was adequate as is and simply needed an update. A question about the 
structure of the cost-benefit analysis indicated that many respondents were interested in a written 
procedure with examples, while fewer were interested in a stand-alone tool. Many additional 
comments were received via the survey, each of which are detailed in the report and each of 
which were considered during the conduct of the research. 
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1.5.4 Interviews 
 
Interviews were conducted with the various stakeholders in South Dakota that will potentially 
benefit from the update to the pavement preservation guidelines. One of the most significant 
results from the interviews was the identification of three distinct pavement preservation 
audiences: SDDOT, larger counties and cities, and smaller counties and cities. It was also 
concluded from the interviews that while the updated pavement preservation guidelines are 
intended to serve all three audiences, the simple, user-friendly cost-benefit analysis tool should 
be geared towards smaller counties and cities. Other findings from the interviews included 
distress types and treatments that interviewees believed should be added or removed from the 
guidelines, construction information that should be updated, information on costs and distress 
data, and recommendations for associated training materials. 
 
1.5.5 SDDOT Training Material Review 
 
In addition to the preservation guidelines and information already available for this research, the 
project team was provided with two sets of training materials. The first set only contained a 
course outline, so it was not possible to assess the adequacy of the content for training purposes. 
The second set was from the SDLTAP, which was very well presented, but did not include 
instructors’ notes and was only for a portion of the preservation treatments in the guidelines. The 
project team then identified and described many additional sources of training materials.  
 
1.6 Recommendations 
 
Following completion of the tasks detailed previously, the project team identified three key 
recommendations, each stated concisely below.  
 
1.6.1  Pavement Preservation Guidelines   
 
Implement and evaluate the newly developed 2021 pavement preservation guidelines. 
 
The 2021 pavement preservation guidelines should be adopted by state and local agencies. To 
date, they have only been reviewed by the technical panel set up by SDDOT and now need to be 
distributed to state and local agencies for their use. The guide includes new distress types, 
decision matrices, and treatments, all of which need field verification by agencies in the state.  
 
1.6.2  Cost-Benefit Analysis Tool for Local Agencies      
 
Implement and evaluate the cost benefit tool developed for local agencies 
 
The 2021 pavement preservation guidelines include a new cost benefit analysis and tool 
developed for use by state and local agencies. To date, they have only been reviewed by 
SDDOT’s project technical panel and now need to be distributed to local agencies for their use. 
The tool currently includes default costs and life extensions which may have to be adjusted to 
suit local conditions within the state.  
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1.6.3      Pavement Preservation Training Needs 
 
Provide training to state and local agencies on pavement preservation to assist with the 
implementation of the guides. 
 
Based on the review of SDDOT’s preservation training materials, the research team recommends 
the creation of a two- to four-hour pavement preservation introductory module addressing the 
topic areas covered by the updated guidelines. The training would be accomplished via 
PowerPoint presentation, starting from the SDLTAP introductory presentation, but augmented 
based on the updated guidelines as well as through the incorporation of examples illustrating the 
distress-treatment selection matrices and the cost-benefit analysis tool. This introductory module 
(like the updated guidelines) would consist of the following: 
 
• Introduction to Pavement Preservation 
• Treatment Selection Guidelines 
• Review of Preservation Treatments 
• List of References 
 
In addition to the introductory module, it is recommended that SDDOT create a training library 
of treatments. This library would contain information for each treatment under consideration by 
SDDOT but would not be limited to South Dakota information only. Development of the 
introductory module should rely on the work done by the SDLTAP coupled with the information 
contained in the updated guidelines as well as other relevant references noted earlier. The library 
of treatments would also make use of the material already prepared by the SDLTAP, but they 
should be significantly augmented by information from other sources, as discussed in greater 
detail in Chapter 5 of this report. 
 
1.7 Research Benefits 
 
Several benefits are expected from the conduct and implementation of this research. As stated 
previously, the products recommended for implementation include the 2021 pavement 
preservation guidelines, the cost benefit analysis tool, and the proposed training material to assist 
state and local agencies in better understanding the design and construction of pavement 
preservation projects in South Dakota. The potential benefits from implementation of the 
pavement preservation guidelines include improved construction quality, fewer short-term 
failures, and better long-term performance. Similarly, the potential benefits from implementation 
of the cost-benefit analysis tool include improved project selection and use of more cost-
effective treatments. Potential benefits associated with implementation of the training 
recommendations include improved construction quality for preservation treatments (because 
both contactors and agency inspectors would be better prepared), improved short- and long-term 
performance because of better qualified personnel, and improved safety in traffic zones (fewer 
collisions and fatalities). 
 
These benefits are discussed in more detail in the full report, and an approach for measuring and 
assessing the benefits was recommended. The approach is based on developing a baseline 
estimate of several factors, such as costs and treatment lives, and then monitoring the field 
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performance of preservation treatments over time. Monitoring and assessing field performance 
over time will allow SDDOT to estimate improvements in the effects of preservation – i.e., 
increased service life and decreased costs over time for the pavement network.
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2.0 PROBLEM DESCRIPTION 
 
The research presented in this report was conducted to update and improve pavement 
preservation guidelines and practices throughout the State of South Dakota. This included 
multiple objectives, which are detailed in the next chapter of this report. This chapter includes 
the motivation for the study, such as the need to update and improve the existing SDDOT 
pavement preservation guidelines, as well as to incorporate advances in the state-of-the-practice 
of pavement preservation through improved tools and training recommendations.  
 
Pavement preservation is a strategy of maintaining a pavement’s functional condition at 
relatively low cost. Preventive maintenance is the primary part of a pavement preservation 
strategy, and it comprises relatively low-cost treatments applied to an existing roadway system 
and its appurtenances. Preventive maintenance is a tool for pavement preservation not directly 
associated with a specific treatment; rather it is associated with the condition of the pavement 
when the treatment is applied. When a preventive treatment is applied in a timely and proper 
manner, it is expected to affect pavement performance in one of the following ways (Applied 
Pavement Technology, 2015): 
 
• Preventing or slowing down infiltration of moisture and incompressible material (e.g., rocks 

and stones that get caught up in cracks and seals and ice during freeze thaw cycles) by 
applying treatments such as crack or joint seals, membrane seals, and certain patches. This 
also has an effect of reducing the ingress of deicing salts, reducing the rate of degradation of 
the reinforcing steel.  

• Providing protection against aging and oxidation of existing asphalt surfaces by applying 
treatments such as flexible surface treatments. 

• Restoring surface integrity by applying preservation treatments for flexible pavements and 
partial or full depth slab repairs for concrete pavements. 

• Improving surface texture for both flexible and concrete pavements by applying surface 
seals, thin AC overlays, and diamond grinding. 

• Reducing pavement roughness by applying treatments such as thin AC overlays and diamond 
grinding. 

 
The fundamental objective of pavement preservation is to reduce the long-term costs of 
managing pavement networks by extending the life of pavements through application of 
relatively low-cost treatments to pavement segments. Rada et al. (2018) and Bryce et al. (2018) 
both describe how pavement preservation practices and data have continued to evolve over time 
and how the effects of preservation treatments on pavement performance continue to be better 
understood through comprehensive analyses. A review of current literature reveals that the state 
of practice for pavement preservation continues to evolve over time, which means that the 
guidance and tools implemented by DOTs must also evolve to maintain best practices.  
A detailed review of the 2010 SDDOT pavement preservation guidelines also revealed many 
improvements that could be implemented. Those improvements formed the basis of tasks 
detailed in Chapter 4 of this report. 
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3.0 RESEARCH OBJECTIVES 
 
The overarching objective of this project was to update SDDOT’s pavement preservation 
guidance to reflect changes in preservation practices, as well as to develop a simple cost-benefit 
analysis method that could be considered at the state or local level. This objective was important 
to keep at the forefront—SDDOT is continuously working towards improvement of pavement 
preservation practices. Within the stated overarching objective, four project specific objectives 
were identified, which are discussed throughout the remainder of this chapter. Emphasis is given 
to how the objectives were achieved through the conduct of the work detailed in this report. 
 
3.1  Review SDDOT and Other Agency Practices and Guides 
 
Objective 1: Review SDDOT’s and other agencies’ pavement preservation practices, including 
the SDDOT Pavement Preservation and Field Guides, and identify opportunities for application 
of new materials and techniques. 
 
The goal of this objective was to thoroughly review SDDOT materials, review and compile 
current practices from other agencies, and then to identify specific updates to SDDOT’s current 
practices. This objective was accomplished through a two-pronged approach: 
 
1. A thorough review of current agency practices with particular emphasis on agencies in 

similar climates such as Illinois, Iowa, Minnesota, Montana, North Dakota, Wisconsin, 
Wyoming, etc. This review also included current literature that documents preservation 
effectiveness (e.g., Rada et al., 2018) and research reports by FHWA.  

2. A thorough review of the current SDDOT pavement preservation guidelines and field guide 
to identify the key aspects that should be updated or expanded. 

 
The two steps in the approach were conducted in parallel, and then brought together to form a set 
of recommendations specific to SDDOT. Important to meeting this objective was consistent 
communication with SDDOT and stakeholders that will also benefit from completion of this 
project, so multiple meetings with SDDOT and other agencies in South Dakota were held. 
Achieving this objective led to a comprehensive understanding of current practices and potential 
improvements to those practices. 
 
3.2  Develop Basic Cost-Benefit Technique 
 
Objectives 2: Develop a basic cost-benefit technique to support decision-making by local street 
and highway departments. 
 
The goal of the second objective was to help support pavement preservation practices in local 
street and highway departments through development of a cost-benefit method. To meet this 
objective, a thorough review of current cost-benefit methods was conducted, and the data 
available to local street and highway departments was assessed. Following the review of 
practices and current data, a cost-benefit method was developed that incorporated the pavement 
distresses detailed in the SDDOT guidelines, life extension values for each treatment, and fully 
loaded treatment costs. The cost-benefit method was documented in detail and included in the 
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SDDOT Pavement Preservation Guidelines and was also implemented into a simple Microsoft 
Excel® based tool.  
 
3.3  Develop Updated Pavement Preservation and Field Guidelines 
 
Objective 3: Create updated Pavement Preservation and Field Guidelines. 
 
The goal of this objective was to implement the information gained in the literature review, 
interviews, and cost-benefit method into an updated set of SDDOT pavement preservation and 
field guidelines. Completion of the first objective revealed that the content and structure of the 
2010 SDDOT guidelines and existing field guide were consistent with best-practice, and 
therefore the structure of those documents were maintained in the updated versions. This 
objective was met by revising the 2010 guidelines to match the current state of practice, 
removing outdated content, incorporating guidance on the cost-benefit method, and including 
references to updated outside resources that can inform modern pavement preservation practices. 
The organization and format of the guidelines were also revised to facilitate understanding of the 
pavement preservation material. 
 
3.4  Review Training Materials and Recommend Changes 
 
Objective 4: Review SDDOT’s existing pavement preservation training course and recommend 
changes to be consistent with the revised Pavement Preservation and Field Guidelines. 
 
The final objective was to review the existing SDDOT training materials and recommend 
changes or updates commensurate with the results obtained from meeting the first three 
objectives. This objective was met by first gathering all existing training materials from the 
SDDOT, including presentations, workbooks, and schedules. Multiple resources were gathered 
from SDDOT and SDLTAP, and those were comprehensively reviewed. Although some 
shortcomings were identified (e.g., lack of speakers notes), much of the training materials were 
thorough and reflect modern practice. Several changes were recommended that primarily focused 
on augmenting the current training with additional topics and modules. An approach to making 
the updates to the materials was also developed and is discussed in the next chapter of this report. 
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4.0 TASK DESCRIPTIONS 
 
Accomplishments of the objectives detailed in the previous chapter of this report required 
completion of the fourteen research tasks detailed in this chapter. These are the same tasks that 
were detailed in the solicitation that led to the project. They are also the same tasks included in 
the research team’s proposal to SDDOT. In the description of the tasks that follow, several of the 
titles were revised (shortened or changed to reflect the work done). The research team’s 
interpretation – including objective and approach – to accomplishing each task is discussed over 
the remainder of the chapter. 
 
4.1  Technical Panel Kick-Off Meeting 
 
Task 1: Meet with technical panel to review project scope and work plan. 
 
The first task of the project was to schedule and hold a virtual kick-off meeting with the SDDOT 
technical panel. This meeting was the first step in a collaborative process between SDDOT staff 
and the research team. In this meeting, the team laid out a plan for working hand-in-hand with 
SDDOT to build consensus on project objectives and deliverables.  
 
The meeting was originally scheduled for December 30, 2019, but due to a severe winter storm 
affecting South Dakota, the meeting was rescheduled for January 22, 2020 from 2:30 to 4:45 pm. 
Prior to meeting, the research team developed a draft meeting agenda as well as a work plan for 
performing the project, which listed each task, assigned responsibility, and identified target due 
dates. Both documents were provided to the SDDOT prior to the meeting, and they were revised 
based on SDDOT input. 
 
In accordance with the agenda, the specific topics covered during the meeting included: 
 
• Part 1: Project Management            

1. Introductions 
2. SDDOT expectations  
3. SDDOT selection panel comments to consider 
4. Wood research team organization 
5. SDDOT project team organization 
6. Communications 
7. Issue resolution. 

• Part 2: Work Plan        
1. Discussion of overall scope 
2. Specific work plan task discussions 
3. SDDOT involvement 
4. Potential challenges/strategies to mitigate 
5. Schedule 

 
On January 26, 2020, four days after the kick-off meeting was held, the research team submitted 
to the SDDOT the meeting minutes, which documented the major discussion points, resolutions, 
and action items. 
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4.2  Pavement Preservation Literature Review 
 
Task 2: Review and summarize literature regarding pavement preservation practices in states 
with climatic conditions like South Dakota’s (e.g., Minnesota, Iowa, North Dakota, and 
Montana). 
 
The objective of the literature review task was to gather relevant information relating to the 
pavement preservation guidance. Although the research team had identified in the proposal many 
of the important references as part of previous research efforts, the results of this task 
supplemented the information already available to the research team. More specifically, the 
objective of the literature review was to identify recent developments in pavement preservation 
treatments, which included: 
 
• Building on literature reviews and surveys recently conducted by the research team on the 

focus subject area, with specific emphasis on venues where practitioners are encouraged to 
present, such as the regional American Association of State Highway and Transportation 
Officials (AASHTO) Technical Services Program-2 (TSP-2) pavement preservation 
partnerships and industry meetings. 

• A search utilizing the Transportation Research Board (TRB) Research in Progress (TRIP) 
database, TRIS Research Information Service database, FHWA information resources, online 
libraries (plus online searches using key words), state and regional transportation agencies, 
industry organizations, academic institutions, military departments, and other related 
information sources.  

 
Specific attention was paid to the various topics in literature related to pavement preservation 
and how those topics could contribute to the SDDOT’s pavement preservation practices. For 
example, much literature on pavement preservation related to the assessment of the performance 
of preservation treatments, which was valuable to the development of the Task 8 cost-benefit 
methodology. Another common literature focus was the implementation of pavement 
preservation in strategic agency programs.  
 
Ultimately, the information resulting from this task provided an important foundation for the 
update of the SDDOT pavement preservation guidelines, as well as the development of the cost-
benefit analysis tool. The results of the literature review are presented in Appendix A. 
 
4.3  SDDOT Pavement Preservation Guide Review 
 
Task 3: Review the current SDDOT Pavement Preservation Guide and Field Guide. 
 
The objective of this task was to thoroughly review the SDDOT pavement preservation 
guidelines and field guide to assess where improvements or updates could be made. Considerable 
research on preservation treatments had been conducted since SDDOT’s preservation guidelines 
were published in 2010, and this research proved to be useful in the updating of the guides. 
 
As detailed later in this report, the existing SDDOT guidelines were found to be very detailed, 
including treatment selection guidelines, information about the possible range of preservation 
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treatments, and treatment construction considerations. However, several areas of potential 
improvement were identified. These improvements are presented in Appendix B of this report. 
 
Completion of this task produced a preliminary list of potential improvements, including but not 
limited to the revision of the treatment feasibility tables, and consideration of additional 
treatments, construction considerations, and quality assurance practices. This list of 
improvements was revised during the tasks that followed, but it provided the research team with 
a working list of items to investigate. 
 
4.4  Survey of SDDOT Pavement Preservation Guide Usage 
 
Task 4: Develop and administer an online survey of SDDOT personnel and local government 
officials who deal with pavement preservation to determine their use of the current Pavement 
Preservation Guide and to solicit suggestions for the update. 
 
In addition to the traditional literature search, the research team also conducted an online survey 
of stakeholders that use the SDDOT guidelines in an effort to: 
 
• Assess the extent of usage of the guidelines in selecting or implementing pavement 

preservation treatments, and 
• Identify shortcomings or improvements that may be necessary from the perspective of the 

users of the guidelines. For example, it was important to know if the users of the guidelines 
would benefit from additional details, examples or case studies, or whether the users believe 
the structure of the guidelines were adequate and simply needed an update. 

 
The research team worked with the SDDOT in the development and administration of the online 
survey, which included the identification of additional information to pursue via interviews in a 
later project task. The online survey was finalized (see Appendix C) and distributed on March 6, 
2020 to a list of 54 people provided by the SDDOT; responses were accepted until March 27, 
2020. In all, a total of 30 responses to the online survey were received, a 56% response rate (30 
of 54), which was considered acceptable for the intended survey purposes. 
 
4.5  Information to Pursue via Interviews 
 
Task 5: Review the results from the Task 4 survey and identify any additional information that 
may be obtained through additional interviews of selected personnel. 
 
The objective of this task was to assess the information gathered from the survey to develop a list 
of needed information to pursue via interviews. The interviews were planned to be conducted via 
phone or webinar to maximize the number of people that could be contacted while minimizing 
project costs; approval for this delivery mechanism was solicited and received from the SDDOT. 
The most important aspect of this task was to identify the right questions to ask the right people 
to maximize potential benefits to SDDOT and local agencies. The list of questions and people 
that were contacted for interviews are addressed in the next chapter. 
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4.6  Tasks 2 through 5 Technical Memorandum 
 
Task 6: Prepare and present to the technical panel a technical memorandum communicating the 
results of Tasks 2 through 5. 
 
Following the successful completion of the previous tasks, the research team developed a 
technical memorandum that was delivered to the SDDOT on April 15, 2020. The objective of the 
memorandum was to document the research, findings, and conclusions resulting from the effort 
in Task 2 through Task 5. The memorandum focused on three key elements: 
 
• Results from the literature review,  
• Assessment of the current SDDOT guides, and  
• Findings from the online survey and proposed topics to address in the Task 7 interviews.  
 
In addition, the memorandum linked each of the above elements to present a clear path forward 
for the project. 
 
On completion of the memorandum, the research team worked with SDDOT staff to schedule the 
second technical panel meeting. As with the Task 1 kick-off meeting, this virtual meeting was 
another important step in the collaborative process associated with updating the guidelines.  
 
The meeting took place from 9:00 am to 10:05 am CST on April 28, 2020, and addressed the 
following topics: 
 
• Introductions 
• Project Overview 
• Task 2. Literature Review 
• Task 3. Review of the Guides 
• Tasks 4 and 5. Online Survey 
• Task 7. Interviews  
• Task 8. Cost Benefit Method 
• Wrap up 
 
Draft minutes of the meeting were submitted to the SDDOT on April 29, 2020; revisions to the 
minutes were not required. In addition, the original memorandum was revised based on input 
provided by the SDDOT during and immediately after the meeting. The final version of the 
memorandum was submitted to the SDDOT on May 6, 2020. 
 
4.7  Interviews of SDDOT and Local Government Personnel 
 
Task 7: Interview SDDOT and local government officials identified by the Technical Panel to 
acquire additional information needed to update the Pavement Preservation Guide. 
 
Following the review of the Task 6 memorandum, the interviews were scheduled with key 
stakeholders that use the SDDOT pavement preservation guidelines – i.e., 20 SDDOT, county, 
city, SDLTAP and consultant personnel. The purpose of the interviews was to capture additional 
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insights on pavement preservation treatments and data availability issues which had not yet been 
documented in the literature. 
 
The interviews took place during the period of May 27 to June 2, 2020. In all, four separate 
interviews were conducted involving SDDOT, Counties, Cities, and SDLTAP personnel, 
respectively. The interviews were carried out via virtual meetings and they involved anywhere 
from 7 to 19 participants. Attempts were made to set up an interview with the consultant SDDOT 
identified during the Task 4 online survey, but no reply was received from the individual in 
response to our original and follow-up requests. The interview results are discussed in detail in 
the next chapter. 
 
4.8  Cost-Benefit Analysis Method 
 
Task 8: Develop a simple cost/benefit analysis method that could support decision-making by 
local street and highway departments. 
 
The objective of this task was to develop a simple, user friendly cost-benefit analysis tool to 
support the pavement preservation decision making process within the State of South Dakota. 
The effort commenced with a virtual interview meeting to confirm the research team’s 
understanding of the pertinent details related to the development of the simple, user-friendly 
cost-benefit analysis tool. Seven SDDOT, SDLTAP, and project staff members participated in 
the meeting, which was held on June 17, 2020. The decision of developing the tool for smaller 
counties and cities was confirmed at the meeting. In addition, the proposed cost-benefit analysis 
approach was presented and discussed during the meeting.  
 
Based on the Task 7 Interviews and the June 17, 2020 meeting, the research team developed an 
approach for creating a simplified and user-friendly cost-benefit analysis tool. Although the user 
experience was designed to be simplified, the approach used in the tool was more complex and 
based on Fuzzy Logic, which is a technique that allows for ambiguous inputs to be translated into 
logically consistent outputs.  
 
Based on the meetings and interviews, the development of the cost-benefit tool was predicated 
on the following: 
 
• Primary audience of the tool is smaller counties and cities that do not have a formal 

pavement management system—those that do have a formal system will use that for 
preservation treatment recommendations, 

• Users of the tool may not have detailed information on the condition of their pavements in 
terms of specific distress-severity combinations, and 

• Tool should not be overly burdensome to learn nor the results be ambiguous. 
 
The research team engaged a team of computer scientists to assist with the development and 
deployment of the tool to ensure that the user experience met the requirements listed above. 
Development of the tool continued with feedback from SDDOT, including a July 24, 2020 
meeting between the research team and SDDOT. During that meeting, more detail on the 
Information Technology aspects of the tool were requested. A team of computer scientists 
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developed options for the SDDOT to communicate with their Information Technology experts; 
they were submitted to SDDOT on July 27, 2020. 
 
On July 31, 2020, SDDOT indicated that simplicity and maintenance of the tool was paramount 
and requested that the tool be completed entirely in Microsoft Excel®. This necessitated a 
complete change in approach—the Fuzzy Logic based approach cannot be implemented simply 
and efficiently in Microsoft Excel®. Therefore, the research team, in consultation with SDDOT, 
developed a new approach for the cost-benefit tool. 
 
The cost-benefit tool based completely in Microsoft Excel® was based on the treatment 
feasibility matrices in the guidelines, which—as detailed in the next task—underwent significant 
revisions. Fundamentally, the tool was designed based on the following five steps: 
 
1. Evaluate/Input Pavement Distress and Severity Combination.  

The tool includes the severity and extent categories that are presented in these guidelines, and 
the user must select (via dropdown menu) the combination of distress-severities and distress-
extents that match the condition of their given pavement segment.  
 

2. Identify Feasible Treatments.  
This is performed automatically in the tool using the feasibility matrix in the guidelines. 

 
3. Quantify Costs.  

The recommendations in the tool are to include fully loaded costs, which represent the sum 
of all costs associated with placing the treatment—placing a preservation treatment can 
require multiple activities and costs. Users can update costs via a separate sheet in the tool. 

 
4. Quantify Benefits.  

The tool uses the life extension values associated with each treatment to quantify the 
benefits. Furthermore, since life extension values are generally presented as a range in 
literature, users can also input the maximum and minimum values. 

 
5. Calculate the equivalent uniform annual costs (EAUC).  

The costs and benefits are combined in the Cost-Benefit Analysis (CBA) tool using the 
equivalent uniform annual cost—the larger the life extension or the lower the cost, the lower 
the equivalent uniform annual cost. 

 
The output of the tool is the minimum, maximum, and expected equivalent uniform annual cost 
values for each of the feasible treatments. The treatments that are not feasible for any single 
distress-severity-extent combination that exists on the pavement are not shown as feasible in the 
tool and their costs are not displayed. 
 
In addition to the tool, guidance on cost-benefit analysis and on how the tool works was 
developed. Per request from SDDOT in a July 31, 2020 email message, the guidance also 
discusses how the North Dakota Local Technical Assistance Program (NDLTAP) assessment 
tool and the Pavement Preservation Recycling Alliance (PPRA) website can be used to enhance 
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pavement preservation decision making. The guidance is included as an appendix to the updated 
SDDOT pavement preservation guidelines. 
 
The tool and guidance were delivered to SDDOT along with the draft of the updated pavement 
preservation guidelines on October 15, 2020. The resulting tool was discussed with the SDDOT 
during the November 6, 2020 Task 11 technical panel meeting. In addition, minor comments on 
the tool were provided in writing by the SDDOT on November 20, 2020. The final version of the 
tool was submitted to the SDDOT on February 1, 2021. 
 
4.9  Draft of Updated Guidelines 
 
Task 9: Prepare a draft of updated SDDOT Pavement Preservation and Field Guides. 
 
The objective of this task was to use the lessons learned throughout the first eight tasks of the 
project to develop an updated draft of the SDDOT pavement preservation guidelines. A critical 
element in the development of the updated SDDOT guidelines was the Task 7 interviews, which 
yielded recommendations on the distress types and preservation treatments that should be added 
to or deleted from the existing SDDOT guidelines, construction information to include in the 
updated guidelines, and how to address pavement preservation costs in the written guidelines and 
cost-benefit analysis tool.  
 
Using the existing guidelines and the Task 7 interview results as a starting point, the research 
team began working on the updated guidelines in early July 2020. The existing treatments were 
reviewed, and new ones were added as needed. The decision was made that no preservation 
treatments would be deleted, since those under consideration for deletion were still used 
occasionally. Recommendations were also made to SDDOT to change the format and to add a 
table of contents, list of figures, and list of tables. During the same period, SDDOT provided a 
list of appendices to include in the guide; three of which were provided by SDDOT: 
 
• Preservation Project Eligibility (FHWA memorandum dated February 26, 2019),  
• Rumble Strip/Strip Guidance (SDDOT memorandum dated August 28, 2009), and  
• SDDOT Pavement Preservation Technical Appraisal (FHWA memorandum dated June 

2009) 
 
A fourth appendix, containing instructions and details about the cost-benefit analysis tool, was 
added by the research team. 
 
The marked-up guidelines were sent on July 26, 2020 for review by the SDDOT project manager 
and technical panel. New photos for several of the treatments and performance standards for 
each treatment were requested. All photos were to include proper safety gear and not include 
logos of construction companies.  
 
The recommended format changes were approved by SDDOT on August 5, 2020. In addition, on 
August 25, 2020, the research team received the marked-up guidelines with SDDOT’s responses 
to most of the comments from the research team as well as comments from SDDOT. Included 
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with these marked-up guidelines was a memorandum containing comments and suggested edits 
to the guide. These changes and suggested edits included: 
 
• Formatting matters, 
• Issues related to photos, 
• Appendices, 
• FHWA guidance update,  
• SDDOT Pavement Management System synopsis,  
• Evaluating pavement data, 
• Combination of sections within the guidelines, 
• SDDOT distress manual link, 
• Surface treatment frequency table, 
• Treatment table in Section 1-4, 
• Treatment summaries and performance standards,  
• Additional treatment suggestions, and 
• Additional distress type. 
 
During September 2020, most of the above comments were addressed. The updated guidelines 
were submitted to SDDOT on September 23, 2020 to address the remaining unresolved 
comments and to accept changes to the guidelines considered acceptable by SDDOT. The 
research team also requested additional photos for use in the guidelines; only a few photos were 
received. The guidelines were also reformatted following the FHWA format, which SDDOT 
found to be acceptable. 
 
As the next version of the guidelines was being prepared, the issue of pavement distress-
preservation treatment matrices was reconsidered. The research team originally recommended 
the use of pavement distress type and severity as the basis for identifying feasible and 
recommended preservation treatments. This is the approach taken by the Minnesota DOT as well 
as the approach described in the SDDOT pocket guide. The matrices originally prepared by the 
research team were reviewed by the SDDOT technical panel, and their feedback included: 
 
• The consensus of the technical panel was that the revised matrices (on two pages) were more 

concise and easier to read than those matrices (on 14 pages) contained in the existing 
guidelines guide. At the meeting, the technical panel agreed that the new matrices were 
suitable for use in the updated guidelines and in the development of the associated cost-
benefit tool. 

• Patching does not qualify as a preservation treatment as stated in the FHWA project 
eligibility guidelines. The panel recommended patching not be added as a stand-alone 
treatment for this reason. If patching serves as a prerequisite to other preservation-eligible 
treatments, perhaps it could be included it in the guidelines, with the caveat that it is not 
eligible for federal pavement preservation funding. 

 
Despite the positive comments, SDDOT then expressed concerns about the simplified matrices. 
They concluded upon further consideration that they wanted the identification of feasible and 
recommended treatment to be a function of not only distress type and severity, but also a 
function of distress extent. In addition, SDDOT wanted the format of the matrices to match the 
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example (transverse cracking) they had prepared for illustrative purposes. Moreover, SDDOT 
wanted the matrices on as few as pages as possible—a maximum of one page (back and front) 
for the asphalt matrices and one page for the concrete matrices. 
 
In response to the changes stipulated by SDDOT, the research team proceeded with the 
development of new matrices. Once completed, they were sent to SDDOT for review and were 
to be included in the draft version of the guidelines, which was formally submitted under 
separate cover to SDDOT on October 15, 2020. The guidelines are 150 pages long, and 
consequently have not been included with this report. The draft guidelines were discussed with 
the SDDOT technical panel as part of the Task 11 panel meeting, and they were revised and 
finalized by the research team based on the SDDOT input received. It was hoped by the research 
team that part of the input would include new or better photographs (e.g., proper personal 
protective equipment [PPE] being used, contractor’s names not shown, etc.), but no photographs 
were received. 
 
4.10  Review SDDOT Training Material 
 
Task 10: Review SDDOT’s existing training pavement preservation course and other related 
presentations and recommend changes or updates. Changes should be consistent with the 
updated Pavement Preservation and Field Guides. 
 
The objective of this task was to review the existing South Dakota pavement preservation 
training materials and provide recommended updates. Following the completion of Tasks 1 
through 9, the research team had a thorough understanding of SDDOT’s pavement preservation 
practices. Using the lessons learned from the prior tasks, the research team reviewed the existing 
training materials and recommended updates.  
 
The following information was provided by the SDDOT to the research team for review: 
 
• South Dakota DOT’s Pavement Preservation Guidelines (2010 edition) 
• South Dakota DOT’s Maintenance Pavement Preservation Decision Guide 
• South Dakota DOT’s Pavement Distress Manual (2020) 
• South Dakota DOT’s Enhanced Pavement Management – System Synopsis (2020) 
• South Dakota DOT’s Pavement Preservation Course AFE 7205 Outline (2017) 
• SDLTAP (South Dakota State University) Pavement Preservation PowerPoint presentations 

(2018 to 2020) 
 
The first four items are SDDOT pavement preservation reference documents, while the last two 
are training course material. The information on the South Dakota DOT’s Pavement Preservation 
Course (AFE 7205) consisted of an outline that was used to deliver a two-day training course on 
March 22–23, 2017. The outline consisted of the following nine modules: 
 
• Introduction 
• Pavement Management System 
• Traffic Control and Safety 
• Preservation of Asphalt Pavements 
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• Preservation of Concrete Pavements 
• Preservation of Shoulders 
• Drainage Preservation 
• Bridge Preservation 
• Closing 
 
The SDLTAP (South Dakota State University) training material included the following five 
PowerPoint presentations prepared between 2018 and 2020: 
 
• Introduction (27 slides) 
• Chip Seals (82 slides) 
• Crack Sealing (49 slides) 
• Asphalt Patching (136 slides) 
• Chip and Shot Rate (34 slides) 
 
The findings and recommendations from the review of the above referenced training materials 
are detailed in the next chapter and were also discussed during the Task 11 SDDOT technical 
panel meeting. 
 
4.11  Tasks 7 through 10 Technical Memorandum 
 
Task 11: Prepare and present to the technical panel a technical memorandum communicating 
the results of Tasks 7 through 10. 
 
Following the completion of Task 10, the research team prepared a technical memorandum 
documenting the research, findings, and conclusions of Tasks 7 through 10. The memorandum 
was submitted to the SDDOT on October 19, 2020; revisions to the memorandum were not 
required. 
 
After completion of the memorandum, the research team worked with SDDOT staff to schedule 
and hold the third and final SDDOT technical panel meeting. As with the Task 1 kick-off 
meeting and the Task 6 technical panel meeting, this meeting represented an important step in 
the collaborative process associated with updating the existing SDDOT pavement preservation 
guidelines. 
 
The meeting was held virtually from 11:00 am to 12:30 pm CDST on November 6, 2020. Prior 
to the meeting, the research team worked with SDDOT staff to prepare the meeting agenda, 
which included the following major elements: 
 
1. Introductions, 
2. Project Objectives 
3. Task 7. Interviews 
4. Task 8. Simple Cost-Benefit Method 
5. Task 9. Draft of Updated SDDOT Pavement Preservation Guidelines  
6. Task 10. Review of SDDOT Existing Training Material 
7. Path forward 
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Minutes of the meeting were submitted to the SDDOT on November 8, 2020; revisions to the 
minutes were not required. 
 
4.12  Updated Pavement Preservation Guidelines 
 
Task 12: Based on feedback from the technical panel, revise the Pavement Preservation and 
Field Guides as needed and submit them for approval of the technical panel. 
 
Following the Task 11 meeting and additional input received from the SDDOT on November 20, 
2020, the research team developed a revised version of the SDDOT pavement preservation 
guidelines. This version of the guidelines was provided to SDDOT on December 7, 2020, and 
comments on that version were received from SDDOT on January 11, 2021. Another revised 
version of the guidelines was prepared by the project team based on SDDOT’s latest round of 
comments, but three comments required further SDDOT clarification. Accordingly, the latest 
version of the guidelines with the three comments requiring clarification were submitted to 
SDDOT on January 22, 2021. Clarification of the three comments was received from SDDOT on 
February 5 and 7, 2021, and based on that input, the project team revised and finalized the 
guidelines. The final version of the guidelines was submitted to SDDOT on March 26, 2021. 
 
During the Task 11 meeting, the technical panel recommended the removal of two appendices 
from the guidelines: Pavement Preservation Technical Appraisal (SDDOT June 2009) and 
Rumble Strip/STRIPE Installation (SDDOT August 2009). They were removed as suggested; 
however, recognizing the documents’ value to the SDDOT pavement preservation operations, 
they were recommended for inclusion as appendices to this report. Accordingly, they are 
contained in Appendices D and E, respectively. 
 
4.13  Final Project Report 
 
Task 13: In conformance with Guidelines for Performing Research for the South Dakota 
Department of Transportation, prepare a final report summarizing the research methodology, 
finding, conclusions and recommendations, including changes to any specifications and 
Approved Products procedure. 
 
The objective of this task was to produce a report documenting the entire research effort (Tasks 1 
through 14) – the report is contained within this document. A draft version of the final project 
report was submitted to the SDOT on December 8, 2020. Comments on the draft report were 
received from the SDDOT on January 20, 2021. In turn, the research team revised the draft 
report based on the SSDDOT input and submitted the final version of the report on March 26, 
2021. 
 
The research team recognized the final project report as an important resource for current and 
future practices and took care to produce a thorough and useful final report. The report provides 
enough detail so that the results can be replicated, while using terminology and approaches that 
are familiar to SDDOT and local agencies. 
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4.14  SDDOT Research Review Board Presentation 
 
Task 14: Make an executive presentation to the South Dakota Department of Transportation 
Research Review Board at the conclusion of the project. 
 
The final task in the project was to prepare and deliver a presentation that summarized the 
research results and detailed the recommendations developed as part of the project. In putting the 
presentation together, the research team fully recognized the importance of conveying the project 
results in a manner that was understandable by a general audience of engineers, but which 
included enough detail for the project’s technical quality to be evaluated. 
 
Prior to the meeting, the research team coordinated meeting arrangements with SDDOT. The 
research team also developed a presentation for the meeting and provided it to the SDDOT on 
January 17, 2021 for review and comment prior to the meeting. Revisions to the presentation 
were made based on input from the SDDOT, and they were finalized on February 12, 2021. 
 
The actual meeting with the SDDOT Research Review Board took place on February 16, 2021. 
In making the final preparations for the meeting, the research team recognized that the meeting 
objectives for this final task were to communicate the critical findings, revisions to the state-of-
the-practice, and other important information to SDDOT. Like the Tasks 1, 6 and 11 meetings, 
the Task 14 presentation to the SDDOT Research Review Board was done via a virtual meeting. 
It was originally envisioned that a member of the research team would attend the meeting in 
person to deliver the presentation, but this was not possible due to the Covid-19 pandemic. 
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5.0 FINDINGS AND CONCLUSIONS 
 
Numerous findings and conclusions were made throughout the project, starting with the 
confirmation that the existing SDDOT pavement preservation guidelines were sound. The 
guidelines needed organizational and format changes, updates to reflect ten years of technical 
advances, and the addition of a simple cost-benefit methodology to aid pavement preservation 
decision-making. 
 
For ease of understanding, major findings and conclusions have been organized into the 
following categories, which closely align with the project objectives: 
 
• Literature review, 
• SDDOT guidelines review,  
• Online survey, 
• Interviews, and 
• SDDOT training materials review. 
 
The research team’s approach to the tasks leading to these findings and conclusions was detailed 
in the previous chapter. 
 
5.1 Literature Review  
 
The literature review detailed in Appendix A resulted in many findings directly relevant to the 
project, as well as multiple recommendations for updating the SDDOT pavement preservation 
guidelines. The first finding from the literature review was that the overall structure and content 
of many preservation guidelines was similar across agencies. This was explicitly stated in several 
locations, such as in the 2019 Minnesota DOT Preservation guidelines that directly cite the 
SDDOT guidelines as a primary source of material. This finding motivated the following 
conclusions:  
 
• The structure and layout of the SDDOT guidelines, which is common across many states, is 

presented in a logical and concise manner. Although the material differs throughout the 
guidelines for different DOTs, the existing SDDOT structure provides a logical and 
acceptable framework for the updated pavement preservation guidelines. 

• Updates to the SDDOT guidelines should not rely primarily on studying other DOT guidance 
but should also come significantly from recent research. For example, the National 
Cooperative Highway Research Program (NCHRP) has published many reports (e.g., Rada et 
al. 2018) that advance the state of the practice. The NCHRP research reports detail items 
such as how to assess the effectiveness of preservation treatments and how to conduct cost-
benefit analyses. Similarly, NCHRP Report 14-37 provides construction guidelines for 
emulsion chip seals, micro surfacing, fog seals, and hot applied chip seals (Shuler et al. 
2018). Another NCHRP effort, Project 14-44, which began in September 2020, is tasked with 
developing the same type of guidance for slurry seals, scrub seals, and tack coats; this will be 
valuable for future reference. 
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Secondly, the FHWA published a series of pavement preservation checklists in 2019 that are 
valuable reference materials. The FHWA checklists include considerations related to 
construction, quality assurance, traffic control, pavement markings, and much more – 
https://www.fhwa.dot.gov/pavement/preservation/ppcl00.cfm. The updated SDDOT guidelines 
make use of these concise checklists, which are written for both flexible and rigid pavement 
treatments 
 
Third, cost-benefit analysis is not detailed in many of the state DOT guidelines reviewed, 
although many guidelines contained information about costs (both relative costs and actual cost 
estimates) and information about treatment life. Many research reports (e.g., Bryce et al. 2018 
and Van Dam et al. 2019) detail cost-benefit analysis methods related to pavement preservation. 
Some guidelines (e.g., Michigan DOT) contain information about lifecycle cost models including 
preservation treatments. 
 
Fourth, no state DOT guidelines that were reviewed contained detailed information about the 
preservation of unpaved roads, though many states alluded to the need to preserve those routes. 
Research reports that can inform guidelines on the preservation of unpaved roads, however, were 
documented in the literature review. The best resource was found to be a 2015 FHWA report 
(https://www.fhwa.dot.gov/construction/pubs/ots15002.pdf).    
 
Finally, the literature review showed that many improvements have been made with respect to 
estimating the effects of pavement preservation on pavement condition and performance. These 
updated models and methods proved valuable when revising the current guidelines and 
developing new information for inclusion (e.g., cost-benefit guidance). The literature showed 
that pavement preservation is an active research area with significant potential to help DOTs 
manage pavements. 
 
After completion of the literature review, the research team continued to monitor recent reports 
that could potentially be relevant to the update of the SDDOT pavement preservation guidelines. 
 
5.2 SDDOT Guidelines Review 
 
Like the literature review, a review of the existing SDDOT pavement preservation guidelines 
produced many findings and recommended updates to the guidelines, which are detailed in 
Appendix B and summarized below:  
 
• Organization 

o The existing organization of the guidelines seemed to work well for the SDDOT, and it 
was consistent with many of the current DOT guidelines, though it could be improved 
through addition of a cost-benefit analysis method.  

• Content 
o In Section 1.1, the FHWA Pavement Preservation Definitions needed to be updated by 

adding a page or two of definitions at the beginning to include reference to the updated 
FHWA guidance.  

o In Section 1.2, the introduction on pavement preservation needed to be updated to reflect 
changes in practice since 2010. 

https://www.fhwa.dot.gov/pavement/preservation/ppcl00.cfm
https://www.fhwa.dot.gov/construction/pubs/ots15002.pdf
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o In Section 1.3, the treatment selection guides needed updates – e.g., add new treatment 
selection guides for new distress types, modify existing ones if needed, and delete ones 
that are not widely used. Overall, the process seemed to be simple and easily understood 
by the potential users of the guidelines. In addition, the surface treatment frequency chart 
on page 22 needed updates to consider the findings in the literature review. Furthermore, 
this section needed to be updated to include the cost-benefit method developed as part of 
the project, which was intended to support, as needed, SDDOT and local agency 
personnel with the treatment selection process.  

o In Section 1.4, the treatments for flexible pavements seemed to be appropriate for 
SDDOT. Minnesota DOT uses ultra-thin bonded wearing courses, which could be added 
if contractors are available in the area. For rigid pavements, some of the treatments are no 
longer used or not widely used, such as dowel bar retrofit (DBR), pavement sub-sealing, 
and pavement jacking. While SDDOT considers these treatments obsolete, they were 
included in the guidelines for local agencies that may still use them. 

o In Section 1-4.01, special considerations needed to be updated to reflect current practice 
for both flexible and rigid pavement preservation treatments. These special 
considerations were obtained from the FHWA checklists detailed in the literature review, 
along with other sources. 

o In Sections 1-4.02 and 1-4.03, the treatment summaries needed to be updated to reflect 
current practice. New and improved photos were to be substituted if required for each of 
the treatments. 

o In Section 1-4.04, the section on drainage preservation needed to be updated to reflect 
changes in practice over the past 10 years. 

o In Section 1-4.05, the section on blading and graveling of roadways needed to be updated 
to reflect changes in practice over the past 10 years. The FHWA publication Gravel 
Roads Construction and Maintenance Guide published in 2015 was the main resource 
used to update this section. 

• Appendices needed to be updated to include new information from FHWA as well as other 
pertinent information, including the cost-benefit information. 

 
5.3 Online Survey 
 
As indicated in the previous chapter, a total of 30 responses to the online survey were received, a 
56% response rate (30 of 54), which was considered adequate for the intended survey purposes. 
The breakdown of respondents by agency is provided in Figure 1. As shown, 21 (or 70.0%) of 
the responses came from South Dakota DOT (SDDOT) personnel, another 7 (or 23.4%) from 
City, County or Regional Highways, 1 (or 3.3%) from the SDLTAP, and 1 (or 3.3%) from a 
Consultant.  
 
Similarly, the breakdown of respondents according to their involvement in the pavement 
preservation process is summarized in Figure 2. As shown, 13 (or 43%) of responses came from 
SDDOT managers/decision-makers, 9 (or 30%) from local agency managers/decision-makers, 2 
(or 7%) from SDDOT pavement management engineers, 1 (or 3%) from SDLTAP center 
training staff, and 5 (or 17%) other. 
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Figure 1. Breakdown of Online Survey Respondents by Agency. 

 

 
Figure 2. Breakdown of Online Survey Respondents by Role. 

 
After defining the agency and role within the agency’s pavement preservation process, the 
survey then explored the usage of the existing SDDOT pavement preservation guidelines by 
those respondents. The first question looked at the usage of the guidelines over time, while the 
second question addressed the frequency of usage on an annual basis. Rather than looking at the 
survey results for each question individually, Table 1 presents a usage-frequency matrix that 
simultaneously looks at both sets of responses. As shown, almost half of the respondents (14 of 
30 or 47%) have been using the guidelines for more than 5 years, and they use them 5 to 10 
times per year. The table also shows that 22 (or 74%) of the respondents are familiar with and 
have made use of the guidelines for at least the past 3 years—i.e., in general the respondents 
appeared to be highly familiar with the existing guidelines. 
 

  

SDDOT City/Count/Region LTAP Consultant

    

SDDOT manager/decision-maker Local manager/decision-maker

SDDOT pavement management engineer/tech LTAP

Other
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Table 1. SDDOT Pavement Preservation Guidelines: Usage and Frequency. 

Frequency/Time 
Usage 

Frequently/Routinely 
(10 or more times per 
year) 

Occasionally/Sometimes 
(5 to 10 times per year) 

Rarely/Never 
(less than 5 
times per year) 

No Response 1 (3.3%)   
Not used or < 1 
year 

0 (0.0%) 0 (0.0%) 3 (10.0%) 

Past 1 to < 3 
years 

1 (3.3%) 3 (10.0%) 0 (0.0%) 

Past 3 to < 5 
years 

0 (0.0%) 1 (3.3%) 1 (3.3%) 

More than 5 
years 

3 (10.0%) 14 (46.7%) 3 (10.0%) 

 
The fact that the respondents were generally familiar with the existing SDDOT pavement 
preservation guidelines added context to the next survey question, which sought an opinion on 
the nature of the changes required to the existing guidelines. An overwhelming majority (25 or 
84%) of the respondents indicated that the existing structure of the guidelines was adequate as is 
and simply needed an update (which was consistent with findings from the Task 3 review of the 
existing SDDOT pavement preservation guidelines). Another 4 (or 13%) respondents disagreed, 
as they felt it was important to add information on a cost-benefit approach and examples, 
distresses in treatment selection, pavement preservation references and training resources, and 
pavement preservation standards specifications and quality assurance information. However, the 
research team believed these additions could be incorporated into the structure of the existing 
guidelines; in other words, they were part of the required updates. The remaining respondent (1 
or 3%) did not provide an answer to this question. 
 
The next two questions in the survey addressed the incorporation of a simple cost-benefit 
analysis method into the existing SDDOT pavement preservation guidelines that would allow 
engineers, as well as maintenance supervisors and workers, to compare preservation treatment 
options for given road segments. The first question asked if the respondent anticipated using this 
simple cost-benefit method, and 23 (or 77%) of the respondents indicated that they would, while 
another 3 (or 10%) indicated no and the remaining 4 (or 13%) did not respond. For the 23 (or 
77%) that responded yes, 14 of 23 (or 61%) indicated they would prefer a written procedure with 
examples incorporated into the SDDOT’s pavement preservation guides, while the remaining 9 
of 23 (or 39%) indicated that they would prefer a standalone tool in MS Excel. The breakdown 
of the preferred cost-benefit method approach is summarized in Table 2. As shown, both 
SDDOT and other respondents tended to favor the written procedure, but there was clear interest 
in the standalone tool. 
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Table 2. Cost-Benefit Method Approach Breakdown. 

Agency Written procedure 
with examples 

Standalone tool in MS 
Excel 

SDDOT 7 4 
Other 7 5 

 
The last survey question allowed respondents to provide additional comments or suggestions not 
addressed by the survey that the research team should consider as part of the SDDOT pavement 
preservation guidelines update. Some of the more significant comments or suggestions provided 
are listed below: 
 
• Keep it simple to allow for easy transition as new County Highway Superintendents take on 

their role, 
• Recommended application rates are not always listed, 
• Cost estimates for the last two years would be beneficial,  
• Hot links to specifications and other industry info would be helpful, 
• A discussion on profile milling is missing, 
• Guidance on rumbles and when to re-establish if missing for the lighter surface treatment 

types, 
• A discussion on cold in-place recycling for minor and major rehabs is missing.  
• A discussion on engineered emulsions should be included, and 
• The Department is using more RAP, and some projects have used very high RAP content. 

Does this require different pavement preservation procedures? 
 
In summary, the online survey results provided valuable information that ultimately contributed 
to the successful accomplishment of the project. In general, the outcomes were consistent with 
those from the Task 2 literature review and the Task 3 review of the existing SDDOT guidelines. 
For example, it became very clear that the existing structure of the SDDOT guidelines was 
adequate as is, and it simply needed an update. Similarly, it was also very clear that the 
incorporation of a simple cost-benefit analysis method was important. 
 
There were, however, cases where clarification was required before proceeding with other 
activities. For example, in the case of the simple cost-benefit method, respondents tended to 
favor the written procedure, but there was interest in the standalone tool. Accordingly, deciding 
which approach to pursue was an important and urgent decision. Similarly, a number of excellent 
suggestions were provided by the respondents, some of which could be easily implemented, 
while others required further discussion and clarification. 
 
Considering the above and as envisioned by the solicitation, it became clear that there was a need 
to pursue interviews with a number of the survey respondents to more clearly define the path 
forward. Based on the responses to the survey and taking into account other factors such as 
agency and role in the pavement preservation process, 20 people from the SDDOT, counties, 
cities and SDLTAP were recommended for interview. Moreover, it was decided that the 
interviews be carried out, as suggested earlier, in groups as follows: 
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• SDDOT personnel (7) 
• County personnel (6) 
• City personnel (5) 
 
In addition, individual interviews would be carried out with SDLTAP (1) and a consultant (1). 
 
Finally, a set of questions was formulated based on the online survey results and in support of the 
SDDOT pavement preservation guidelines update. They included: 
 
• What distress types if any should be eliminated or added to the decision matrixes? 
• What treatments should be added and deleted from the existing guides? 
• What sort of information on construction and quality assurance should be added to the 

manual? 
• Is cost information available in support of the cost-benefit method? Also, for each treatment, 

would actual treatment cost or relative treatment costs be more beneficial? 
• What sort of training material is desired and what topics should be covered? 
 
5.4 Interviews 
 
One of the most significant results from the Task 7 interviews was the identification of three 
distinct pavement preservation audiences: SDDOT, larger counties and cities, and smaller 
counties and cities. It was also concluded from the interviews that while the updated pavement 
preservation guidelines are intended to serve all three audiences, the simple, user-friendly cost-
benefit analysis tool developed under Task 8 should be geared towards smaller counties and 
cities. Other findings and conclusions from the interviews included: 
 
• List of distress types that should be added to or deleted from the existing SDDOT guidelines: 

o For asphalt pavements, the consensus recommendation was to keep the existing distress 
types but add amount of depression and depth of transverse cracking and longitudinal 
cracking (mid-lane, edge, rumble strips). 

o For concrete pavements, the consensus recommendation was to keep the existing distress 
types but add transverse cracking for non-reinforced concrete. 

• List of preservation treatments that should be added to or deleted from the existing SDDOT 
guidelines: 
o For asphalt pavements, the consensus recommendation was to keep the existing 

preservation treatments and add bonded wearing courses, which are expected to be in 
frequent use within the next 10 years. The addition of cold-in-place recycling was also 
discussed, but the consensus at the time was that this is not considered preservation and 
therefore should not be added. (Ultimately, however, cold-in-place recycling was 
included in the updated guidelines, as interest on the treatment was expressed by SDDOT 
personnel following the interviews.) 

o For concrete pavements, the consensus recommendation was to keep the existing 
preservation treatments but eliminate (1) dowel-bar retrofit (DBR) and (2) pavement sub-
sealing/slab (foam) jacking as these treatments have become increasingly uncommon. 
Meeting participants did not express strong opinions about deletion of these two 
treatments. 
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o For gravel roads, the consensus was to use the information provided in the FHWA 
preservation of gravel roads report, which was prepared by SDLTAP staff members. 

• List of construction information (e.g., QA guidelines) that should be included in the updated 
guidelines: 
o The consensus was that new information to be added to the guidelines should be the 

SDDOT specifications and the FHWA checklists for each preservation treatment. 
o There was also consensus that new photos would be useful.  

• Definition of how pavement preservation costs should be addressed in the updated guidelines 
and cost-benefit analysis tool: 
o The consensus was that the tool will run based on actual costs, but the guidelines should 

be based on relative costs. 
o Costs are expected to vary considerably across the state, and some agencies may not have 

fully loaded cost information. 
• Definition of need to verify pavement management system (PMS) distress data prior to 

application of preservation treatments: 
o While sophistication of PMS may vary, in most cases a field visit is used to confirm the 

reasonableness and appropriateness of the recommended preservation treatment. 
• Recommendations on training material needed as well as the list of topics to be covered: 

o Discussions on training were limited in large part because the project does not entail the 
development of training material, but rather the review of existing training material and 
training practices. Training modules exist for some preservation treatments such as chip 
seals, gravel roads, etc., and most of the training is done in person (face-to-face).  

 
5.5  SDDOT Training Material Review 
 
The training material provided to the research team on pavement preservation in South Dakota 
included: 
 
• SDDOT’s Pavement Preservation Guidelines (2010), 
• SDDOT’s Maintenance Pavement Preservation Decision Guide, 
• SDDOT’s Pavement Distress Manual (2020), 
• SDDOT’s Enhanced Pavement Management – System Synopsis (2020), 
• SDDOT’s Pavement Preservation Course AFE 7205 Outline (2017), and 
• SDLTAP (South Dakota State University) Pavement Preservation PowerPoint presentations 

(2018 to 2020). 
 
The first four listed references should be used extensively in the update of any existing pavement 
preservation training material or in the development of new material. Every person involved in 
South Dakota’s pavement preservation program should be aware of and familiar with these four 
documents and their contents. 
 
The research team reviewed an outline of SDDOT’s Pavement Preservation Course AFE 7205 
outline. The course modules appear reasonable, but the training goes beyond just pavement 
preservation. Since only an outline was provided, it was not possible to assess the adequacy of 
the content of the material for training purposes.  
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As for the SDLTAP training material, the team found the presentations were very nicely done, 
but there were little to no instructor notes, which could lead to lack of consistency from one 
instructor to another. In addition, the first presentation (Introduction; 27 slides) will require 
revisions to reflect those changes made as part of the updated SDDOT pavement preservation 
guidelines, and the presentations must be significantly expanded to cover all treatments included 
in the newly developed guidelines. 
 
Based on the above findings, the research team concluded there is a need for the creation of a 
two- to four-hour pavement preservation introductory module covering the topic in the updated 
guidelines. Development of the introductory module would rely on existing SDLTAP materials, 
the updated guidelines, and other relevant references noted earlier. The library of treatments 
would also make use of the material already prepared by the SDLTAP, but they should be 
significantly augmented by information from other sources, including: 
 
• FHWA pavement preservation: https://www.fhwa.dot.gov/pavement/preservation/  
• FHWA Local Aid Programs: 

https://www.fhwa.dot.gov/innovativeprograms/centers/local_aid/events.aspx  
• National Highway Institute training on concrete preservation: 

https://www.nhi.fhwa.dot.gov/course-search?sf=0&course_no=131126 
• National Highway Institute training on asphalt and concrete preservation: 

https://www.nhi.fhwa.dot.gov/course-search?tab=0&key=Pavement+Preservation&res=1  
• National Center for Pavement Preservation: https://www.pavementpreservation.org/classes  
• Pavement Preservation and Recycling Alliance: https://roadresource.org/ 
• International Slurry Surfacing Association: https://www.slurry.org/page/education  
• Western Regional Association for Pavement Preservation: http://wrapp.org/  
• AASHTO TSP2 website: https://tsp2pavement.pavementpreservation.org/   
• AASHTO Just In Time Training: http://shrp2.transportation.org/Pages/Just-In-Time-

Training.aspx  
• OSHA course on safety: https://www.oshatrain.org/courses/mods/612e.html  
• Asphalt Institute: http://www.asphaltinstitute.org/training/   
• International Grooving and Grinding Association: http://www.igga.net/resources/technical-

information  
• National Asphalt Pavement Association: 

http://store.asphaltpavement.org/index.php?categoryID=131  
• Foundation for Pavement Preservation: https://fp2.org/webinars/  
 
In addition to the above sources, one of the best training opportunities is the FHWA and PPRA 
webinars on asphalt preservation treatments. The webinars began in 2020 and have been offered 
once per month. To date, they have included sessions on crack sealing, slurry surfacing, chip 
seals, cold in-place recycling, and more. Additional information about these webinar training 
opportunities can be found at https://roadresource.org/webinars. 
 
Similarly, the FHWA National Highway Institute (NHI) launched a new five-course series in 
2020 titled “Constructing PCC Pavement Preservation Treatments.” This series focuses on 
construction methods and offers tips targeted at construction and maintenance workers; visual 

https://www.fhwa.dot.gov/pavement/preservation/
https://www.fhwa.dot.gov/innovativeprograms/centers/local_aid/events.aspx
https://www.nhi.fhwa.dot.gov/course-search?sf=0&course_no=131126
https://www.nhi.fhwa.dot.gov/course-search?tab=0&key=Pavement+Preservation&res=1
https://www.pavementpreservation.org/classes
https://roadresource.org/
https://www.slurry.org/page/education
http://wrapp.org/
https://tsp2pavement.pavementpreservation.org/
http://shrp2.transportation.org/Pages/Just-In-Time-Training.aspx
http://shrp2.transportation.org/Pages/Just-In-Time-Training.aspx
https://www.oshatrain.org/courses/mods/612e.html
http://www.asphaltinstitute.org/training/
http://www.igga.net/resources/technical-information
http://www.igga.net/resources/technical-information
http://store.asphaltpavement.org/index.php?categoryID=131
https://fp2.org/webinars/
https://roadresource.org/webinars
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aids, graphics, videos, and more are provided. Additional information may be found at 
https://content.govdelivery.com/accounts/USDOTNHI/bulletins/277cbe1. 

https://content.govdelivery.com/accounts/USDOTNHI/bulletins/277cbe1
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6.0 RECOMMENDATIONS 
 
This chapter explicitly defines the research team’s recommendations to the South Dakota 
Department of Transportation on the application or implementation of research findings. The 
recommendations in this chapter are the only ones that should be considered by SDDOT. 
Recommendations are numbered sequentially, and they are concisely summarized, followed by 
more extensive explanation and elaboration. 
 
To the extent possible, each recommendation is sufficiently defined to allow later determination 
as to whether it has been followed and accomplished. The basis for each recommendation was 
established in prior sections of the report. 
 
6.1 2021 Pavement Preservation Guidelines   
 
Recommendation 1: Implement and evaluate the newly developed 2021 pavement preservation 
guidelines. 
 
The 2021 pavement preservation guidelines should be implemented by state and local agencies. 
To date, they have only been reviewed by the technical panel set up by SDDOT and now need to 
be distributed to state and local agencies for their use. The guide includes new distress types, 
decision matrices, and treatments, all of which need field verification by agencies in the state.  
 
It is envisioned that the implementation process would require the following three tasks: 
 
• Establish a steering committee—led by the SDDOT/SDLTAP—to help guide and direct 

the development of the implementation and evaluation plan. 
• Conduct a survey of potential users within South Dakota to ensure all aspects of the 2021 

guidelines are adequately addressed. If there are comments, they should be sent to the 
steering committee for consideration. 

• Needed changes to the guidelines (distress types, decision matrices, and treatments) 
should be made as the need arises. For example, it may be necessary to make changes to 
the decision matrices or add new treatments and photos as required. 

 
6.2 Cost-Benefit Analysis Tool for Local Agencies      
 
Recommendation 2: Implement and evaluate the cost benefit tool developed for local agencies. 
 
The 2021 pavement preservation guidelines include a new cost-benefit analysis tool developed 
for use by local agencies. To date, the tool has only been reviewed by the technical panel set up 
by SDDOT and now it needs to be distributed to local agencies for their use. The tool currently 
includes default costs and life extensions that may have to be adjusted to suit local conditions 
within the state. 
 
It is envisioned that the implementation and evaluation process would require the following three 
tasks: 
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• Establish a steering committee—led by SDLTAP and local agencies—to help develop 
and oversee the implementation and evaluation plan. 

• Conduct survey of potential users within South Dakota to ensure all aspects of the cost-
benefit analysis tool are adequately addressed. If there are comments, they should be sent 
to the steering committee for consideration. 

• Needed changes to the tool should be made as the need arises. For example, it may be 
necessary to change default costs, default life extensions or distress-treatment selection 
matrices as the need arises. To make these changes, editable matrices and a video on how 
to change the tool were provided to SDDOT with the final project deliverables. 

 
6.3       Pavement Preservation Training Needs 
 
Recommendation 3: Provide training to state and local agencies on pavement preservation to 
assist with the implementation of the guides. 
 
Based on the findings presented in chapter 5, the research team recommends the creation of a 
two- to four-hour pavement preservation introductory module addressing the topic areas covered 
by the updated guidelines. The training would be accomplished via PowerPoint presentation, 
starting from the SDLTAP introductory presentation, but augmented based on the 2021 updated 
guidelines and the incorporation of examples illustrating the distress-treatment selection matrices 
and the cost-benefit analysis tool. The contents of this introductory module (like the updated 
guidelines) would consist of the following: 
 
• Introduction to Pavement Preservation 

o Definitions  
o Basics 

• Treatment Selection Guidelines 
o Gather Pavement Information 
o Assess and Evaluate Pavement Condition 
o Identify Recommended and Feasible Preservation Treatments (Distress-Treatment 

Matrices) 
o Select Most Appropriate Preservation Treatment 
o Examples 

• Review of Preservation Treatments 
o Special Considerations 
o Treatments for Asphalt Pavements 
o Treatments for Concrete Pavements 
o Treatments for Gravel Roads 
o Drainage Treatments 

• List of References 
 
In addition to the introductory module, it is recommended that SDDOT create a training library 
of treatments. This library would contain information for each treatment under consideration by 
SDDOT but would not be limited to South Dakota information only. It is envisioned that 
development of the introductory module and the library of treatments would require the 
following five tasks: 
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• Establish a steering committee—led by the SDLTAP—to help guide the development of 

the proposed training material. 
• Conduct a survey of potential users within South Dakota to ensure all training aspects and 

requirements are adequately addressed. 
• Prepare a detailed curriculum outline, led by the steering committee but with the review 

and approval of key SDDOT staff involved in the pavement preservation process. 
• Identify sources of information for creation of training library of treatments. In addition 

to the information available to SDDOT, a wealth of training information (webinars, 
presentations, articles, libraries, etc.) is available that can be tapped to create the 
proposed library of treatments without expending additional resources. 

• Develop a curriculum following the outline prepared under Task 3. This would be 
accomplished by SDDOT staff assigned by the steering committee. 

 
Development of the introductory module should rely on the work done by the SDLTAP, the 
information contained in the updated guidelines, and other relevant references noted earlier. The 
library of treatments would also make use of existing SDLTAP material, but it should be 
significantly augmented by information from other sources as discussed in Chapter 5 of this 
report. 
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7.0 RESEARCH BENEFITS 
 
This chapter identifies the nature of the benefits realized through the completed research and 
implementation of research results. This section also identities an approach for assessing benefits 
of implementation, such as savings of time or cost, improved safety, quality improvement, etc. 
Based on reasonable assumptions established by the research team and the project’s technical 
panel, the potential financial value of the benefits could be estimated for both short term and 
long-term benefits. 
 
7.1 Nature of Benefits 
 
As stated in the prior chapter, the products recommended for implementation include the 2021 
pavement preservation guidelines, the cost benefit analysis tool, and the proposed training 
material to assist state and local agencies in better understanding the design and construction of 
pavement preservation treatments in South Dakota. The potential benefits from implementation 
of the pavement preservation guidelines include improved construction quality that should result 
in better preservation treatments, better preservation treatments that should result in fewer short-
term pavement failures and improved long-term pavement performance. The potential benefits 
associated with the cost-benefit analysis tool include improved treatment selection that should 
result in improved performance and fewer failures, and use of more cost-effective treatments that 
should result in savings by placing the right treatment, on the right pavement, at the right time. 
Similarly, the potential benefits to be realized by implementing the training recommendations 
include improved construction quality associated with both contactors and agency inspectors 
better prepared to deliver quality treatments, improved training on pavement preservation 
resulting in improved short- and long-term performance because of more qualified personnel, 
and improved safety in traffic zones resulting in fewer accidents and fatalities. These benefits 
would apply to both State and local agencies. 
 
7.2  Approach for Assessing Benefits 
 
Figure 3 illustrates the general approach for monitoring both the short- and long-term benefits of 
the products developed as a part of this project. SDDOT can use this approach either statewide or 
at the region level. Since the materials, climate and costs for preservation treatments do vary 
through the state, it would be recommended the benefits be assessed by region. For local 
agencies, it may be necessary for each City or County to follow the general approach in Figure 3 
in order to assess the benefits of this study.  
 
It is recommended that the benefits be evaluated over the short term (less than 2 years) and over 
the long term (5 to 10 years or more), depending on the expected life of the various pavement 
preservation treatments. For agencies with pavement management systems, tracking the 
performance of preservation treatments over time should be a simple operation. Performance 
tracking may be more difficult for local agencies without pavement management systems, so 
long-term monitoring of the pavements using a simple pavement evaluation process would be 
necessary. 
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Figure 3. Flow Chart for Assessing Benefits. 

 
7.3 Potential Financial Value of Benefits 
 
The potential value of the benefits identified earlier could be substantial. SDDOT would have to 
establish a baseline against which to assess the impact of the new guidelines. For example, if the 
performance of the treatments increases by 10-25% because of improved quality control, this 
would mean treatments would be placed less frequently resulting in fewer interruptions to traffic, 
time savings, improved performance, and safety. Cost savings will be difficult to establish unless 
the proposed monitoring system is implemented. 
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APPENDIX A: LITERATURE REVIW SYNTHESIS 
 
Pavement preservation defines a set of activities that are aimed at maintaining and improving the 
functional condition of an existing pavement without significantly affecting the structural 
capacity of the pavement (Rada et al. 2018). Pavement preservation activities typically involve 
the application of preventative and responsive treatments that slow deterioration or correct 
isolated defects and defer rehabilitation or reconstruction. The Federal Highway Administration 
(FHWA) defines preservation treatment as: 
 

…work that is planned and performed to improve or sustain the condition of the 
transportation facility in a state of good repair. Preservation activities generally do not 
add capacity or structural value but do restore the overall condition of the transportation 
facility (Waidelich 2016). 

 
This literature review details findings from an evaluation of state department of transportation 
(DOT) pavement preservation reference documents—specifically focused on states with similar 
climates to South Dakota—as well as from nationally relevant research. 
 
State Agency Preservation Guidelines 
 
References and guidelines from the Minnesota, Montana, Michigan, and Illinois were reviewed 
in detail as part of this literature review. These DOTs were selected because of similar 
geographic location to South Dakota and, just as importantly, because they have published 
reference documents. The main findings are detailed in the next sections. 
 
Minnesota DOT 
 
The Minnesota DOT recently completed and published a pavement preservation manual that 
reflects similar characteristics to the current SDDOT guide. (Minnesota DOT 2019) It is 
important to note that many sections in the Minnesota DOT Preservation Guide match those in 
the SDDOT Guide verbatim, which is documented on page 1 of the guide. The following 
sections detail the preservation treatment types and other relevant information from the 
Minnesota DOT guide. Table 3 shows the treatments, cost information, and other notes about the 
treatments considered in the Minnesota DOT preservation guidelines.  
The following are the considerations for use of each treatment: 
 
• Crack Filling 

o Effective at reducing or delaying moisture damage, further crack deterioration, and 
roughness. Crack filling is typically used for non-working cracks. 

• Rout and Seal Cracks 
o Effective at reducing or delaying moisture damage, further crack deterioration, and 

roughness. 
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Table 3. Preservation Treatments in the Minnesota DOT Guide. 
Treatment Cost Informationa  Other Information 

Crack Filling $3,400 per lane mile Estimated Performance Period: 1 to 3 years. 
Recommendations for treatment are addressed in the 
guide along with construction and other considerations 
(e.g., ranges for acceptable condition, etc.). 

Rout and Seal 
Cracks 

$3,700 per lane mile Estimated Performance Period: 2 to 4 years. 
Recommendations for treatment are addressed in the 
guide along with construction and other considerations. 

Micro 
Surfacingb 

$19,400 – $25,000 per 
lane mile 

Estimated Performance Period: 5 to 7 years. Production 
Rate: 7–10 centerline miles per day for both scratch 
and surface course. Recommended if traffic is greater 
than 10,000 annual average daily traffic (AADT), and 
other condition-based metrics (e.g., acceptable when 
rutting measured in less than 10% of mile section is 0.5 
inches or less in the left wheel path, etc.) are met. 

Seal Coatb $13,000 per lane mile Estimated Performance Period: 5 to 7 years. Production 
Rate: 10–12 centerline miles per day. Recommended if 
traffic is less than 10,000 AADT, and other condition-
based metrics are met. 

Thin Overlay or 
Thin Lift Mill 
and Overlayb 

Mill depth of 1.0 – 1.5” 
= $6,125 per lane mile 
1.5” Bituminous 
Overlay $23,000 – 
$42,000 per lane mile 

Estimated Performance Period: 8 to 10 years. 
Recommended if there are less than 30 total transverse 
cracks, any severity, in 500 feet; or crack spacing of 
more than 17 feet, and other condition-based metrics 
are met. 

Ultra-Thin 
Bonded Wear 
Courseb 

$35,200 per lane mile Estimated Performance Period: 7 to 12 years. Usually 
placed on top of a new mill and overlay or a micro 
milled surface. Occasionally it is placed directly on 
existing asphalt or concrete surfaces if the overall 
ride of the existing pavement is in good condition. 
Recommended to address light distresses, and can 
withstand high traffic volumes. 

Micro Millingb $5,280 – $10,560 per lane 
mile 

Not in the decision tree and has no defined 
performance period. Micro Milling is a potential 
alternative to thin mill and overlay when used with a 
Chip Seal, Micro Surface, Thin Overlay, or Ultra-Thin 
Bonded Wear Course. 

Fog Seal $915 – $4,225 per lane 
mile 

Estimated Performance Period: 2 to 4 years. Not 
currently in the decision tree for their PMS, and is 
intended primarily to address raveling/weathering, 
moisture infiltration, and low-severity cracking. 

Mastic for 
Crack and 
Pothole Repair 

$2.00 – $3.00 per pound Estimated Performance Period: 2 to 8 years. Not 
currently in the decision tree for their PMS, and is 
intended primarily to fill voids. 

a. not including mobilization, traffic control, and striping 
b. Compliance with the Americans with Disabilities Act is required 
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• Micro Surfacing 
o Effective at correcting or inhibiting raveling and oxidation of the pavement surface, 

improving surface friction, sealing the pavement surface, and filling minor surface 
irregularities and wheel ruts. 

• Seal Coat 
o Effective at improving poor friction, inhibiting raveling, correcting minor roughness and 

bleeding, and sealing the pavement surface. 
• Thin Overlay or Thin Lift Mill and Overlay 

o Viable option for improving ride, surface friction, surface characteristics, and improving 
the profile, crown, and cross slope. 

• Ultra-Thin Bonded Wear Course 
o Effectively addresses minor surface distresses and increases surface friction. 

• Micro Milling 
o Removes a thin layer of the existing pavement surface and restores pavement 

smoothness. 
• Fog Seal 

o Can be applied to seal bituminous shoulders, rumble strips, parking lots, recreational 
trails, or chip seals. 

• Mastic for Crack and Pothole Repair 
o A flowable, load-bearing material that can be used to fill voids in the road surface. 

 
Minnesota DOT Special Case: Longitudinal Joints 
 
The Minnesota DOT guide includes a section of treatments and actions specific to longitudinal 
joint repair, and those treatments are described next. 
 
Crack Filling 
 
The Minnesota DOT implements a crack-filling program to reduce infiltration of moisture to the 
base and sub-grade through cracks occurring at longitudinal joints. Table 4 shows the costs for 
crack filling at longitudinal joints, Table 5 describes the pavement-related criteria for a good 
candidate, and Table 6 shows the criteria for a poor candidate for this treatment. This treatment is 
applicable if the severity of cracking is low and the extent of cracking is little. Placement should 
take place during moderate dry weather. Application during spring and fall weather enables the 
filler content to expand and contract while cracks are at a reasonable depth, but application 
should be avoided when there is moisture on the roadbed. To achieve good bonding between the 
sealant and the crack walls, proper crack cleaning and drying are essential. On the other hand, 
Rout and Seal is an alternative of Crack Filling. 
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Table 4. Cost Data for Crack Filling. 

Cost per Road Station 
(RDST) 

Cost per Lane 
Mile 

Cost per Lane Mile 
Year 

Extended life 

$130 $3,400 $1,130-$3,400 1 to 3 years 
Note: Mobilization, traffic 
control and striping are not 
included. 

   

Table 5. Good Crack Fill Candidate. 
Criteria Notes 
Age since last rehab >5 but ≤8 and  
Moderate transverse cracking ≤50% and Less than 25 mod. severity transverse cracks in 

500’ (or crack spacing of more than 20 ft). 
 No high-severity longitudinal cracking and 
 No high-severity transverse cracking and 
Low-severity transverse cracking >=13% and More than 6.5 low-severity transverse cracks in 

500’ (or a crack spacing of less than 75 ft). 
Total transverse cracking <40% and Less than 20 transverse cracks, any severity, in 

500’ (or a crack spacing of more than 25 ft). 
 Last maintenance activity not a crack seal and not 

a crack fill. 
 

Table 6. Not a Good Crack Fill Candidate. 
Criteria Notes 
Age since last rehab ≤5 or >8 or  
Moderate transverse cracking >50% or More than 25 mod. severity transverse cracks in 

500’ (or crack spacing of more than 20 ft). 
 Any high-severity longitudinal cracking or Any 

high-severity transverse cracking or 
Low-severity transverse cracking <13% or Less than 6.5 low-severity transverse cracks in 

500’ (or a crack spacing of less than 75 ft). 
Total transverse cracking ≥40% or More than 20 transverse cracks, any severity, in 

500’ (or a crack spacing of more than 25 ft). 
 Last maintenance activity a crack seal or a crack 

fill. 
 
Rout and Seal Crack 
 
This method does not provide a structural advantage, but rather decreases absorption of moisture 
by cracks. In addition, this treatment is only considered a candidate if the severity of cracking is 
minor and if little to no structural cracking is present. Placement should occur during moderate, 
dry weather. Application during spring and fall weather allows the sealant material to expand 
and contract when cracks are at moderate widths. When there is moisture on the roadbed, 
application should be avoided. Proper crack cleaning and drying are essential for a good bonding 
between the sealant and the walls of the reservoir. 
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Hot Pour Crack Sealant 
 
If there is low severity cracking of a longitudinal joint, the best option is to use a hot pour crack 
sealant as detailed in Chapter 4 of the Minnesota DOT guide. Hot pour sealant may be used to 
treat longitudinal joint cracking of medium severity, provided the joint does not have potholes or 
excessive raveling. MnDOT does not specify routing and sealing for longitudinal cracks; only 
clean and seal (Crack Filling) is specified for longitudinal cracks. As with any crack treatment 
method, it is important to ensure the crack is clean and dry before sealant is applied. 
Mastic 
 
This would involve applying mastic to a deteriorated joint. This treatment is often utilized with 
longitudinal joint deterioration of medium to high severity. Until treatment, the milling out of 
highly spalled areas should be performed to produce the best results. This treatment produces 
relatively low production and requires a closure of at least one lane, and causes a need to re-
stripe the lane markings as well as re-cutting of rumble strips where applicable. 
 
Micro Surfacing 
 
Micro surfacing includes in some cases using a modified micro-surfacing rut box to separate the 
longitudinal joint and fill any voids and cracks, thus creating a uniform appearance along the 
joint. This procedure can be used against longitudinal joint degradation of medium to high 
intensity. MnDOT usually does not mill before this treatment is applied, but if significant 
spalling is present, milling may yield better long-term performance. This process has a higher 
production rate than patching, but it involves two lane closures, as the micro-surfacing machine 
must straddle the joint. Because this treatment applies to the whole of the longitudinal joint, re-
striping is always necessary. 
 
Bituminous Hand Patching 
 
This is a very labor-intensive type of bituminous patching in which workers shovel hot mix 
asphalt or cold mix patching material along the longitudinal joint into potholes. Often the mix is 
tamped with a shovel to compress the material into place, but better compaction can be 
accomplished by driving with a repair truck over the patch mix or using a steel drum roller. 
Often affected areas are milled before the mix is applied, but in many instances the mix is 
applied directly to the potholes without milling. It can be used to control rolling traffic. 
Typically, the final appearance is not uniform, since only isolated areas are treated. Quality 
varies according to methods of installation and planning, but this is typically used as a short-term 
fix until a more extensive procedure can be implemented. 
 
Blow Patching 
 
The next bituminous patching method involves the use of a blow-patch vehicle. This is a 
specialized piece of equipment that combines emulsion and fine aggregate into a slurry, and 
blows the resulting mixture through cracks, potholes, and other vacuums without the need for a 
workers team. All patching is performed using controls inside the blow patch vehicle. The 
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operator will take care in applying the appropriate aggregate and emulsion combination. Too rich 
a mixture may lead to patches of bleeding which may need to be re-patched. Blow patching is 
typically slower than hand patching, but is often safer, as traffic is not exposed to laborers. 
Traffic control is required during patch installation to protect the vehicle and the operator from 
the blow patch. 
Milling and Patching 
 
Usually the longitudinal milling and patching are the most robust type of bituminous patching. 
This includes milling into the longitudinal joint several inches, spreading hot mix asphalt into the 
milled area, and compacting with a steel drum roller. This type of patching gives a homogeneous 
appearance and restores a badly deteriorated joint structure. It should be noted that, with low 
production, this method requires two lanes to be closed and is labor intensive. This treatment 
requires the affected lane markings to be re-stripped. They will also need to be re-cut if rumble 
strips are needed. 
 
Treatment Selection Matrix 
 
Preservation treatments are assessed based on the combination of a pavement’s current condition 
with the forms of distress present. In some cases, it is necessary to combine preservation 
strategies to correct the combination of distress present on the pavement. The selection process 
for combining preservative treatments (like in the SDDOT 2010 guidelines) includes the 
following general steps: 
 
• Gather pavement information. 
• Assess pavement condition. 
• Evaluate pavement data. 
• Identify feasible preservation treatments. 
• Select preservation treatment. 
 
Currently, pavement management has decision trees that are integrated into their pavement 
management system (PMS) software to help choose pavement preservation strategies to maintain 
pavement condition. Selecting preservation strategies involves collecting pavement information 
such as pavement construction history, pavement performance data, pavement design life, 
condition data, traffic data, and information about the pavement’s structural design. Some of this 
information is included in the PMS software, which is a good tool to collect preliminary 
information about sections of the project. The type of pavement dictates the treatment choice, 
since different techniques are best for different types of surfaces. Besides the type of pavement, 
the pavement’s age and design life can provide insight into how the pavement has performed 
over time, and how it can be expected to perform in the future. If the pavement is near the end of 
its design life, preservation may be an indication that it will be less cost-effective. Data regarding 
traffic density, specifically the number of heavy trucks, is a critical detail in deciding which 
treatments to use. 
 
To determine if a pavement section is a good candidate for pavement preservation treatments, the 
Minnesota DOT (like the South Dakota DOT), considers the following: 
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• Are there excessive distresses (large quantities and/or severe levels of distress) on the 
pavement section or are the distresses a warning sign of an underlying structural problem?  

• Has the time for applying a pavement preservation treatment while it is in “good” condition 
passed?  

• Are there other known problems (e.g., material problems, utility issues, drainage issues, or 
signs of construction problems)?  

• Is there a history of pavement problems in this location? 
 
If the answer to most of these questions is “no,” then the portion of pavement would likely be a 
good candidate for pavement preservation techniques. If the answer is “yes” to most of those 
questions, preservation techniques should not be considered. Instead, more research is needed to 
identify other options for rehabilitation. 
 
Identifying Feasible Preservation Treatments 
 
The treatment strategy identified as candidates for pavement preservation for those pavement 
sections can be determined by looking at the type and severity of pavement distress present on 
the pavement. The Minnesota DOT provides guidelines for determining recommended and 
feasible treatments. Treatment selection advice is based on factors such as levels of distress, 
nature of the ride surface noise, traffic levels, and relative costs. Treatment feasibility is based 
primarily on a relationship between a single treatment and one particular distress. When there are 
multiple distresses, the treatment to address each type of distress should be examined, and the 
recommended treatments should be used in combination with engineering judgement to make 
final decisions on treatment. It should be noted that regional pricing, the availability of qualified 
contractors, and material availability could also play a role in treatment selection. 
 
Cost and Benefit Analysis 
 
Of the preservation treatments that are feasible, the best treatment is one that can provide the 
highest cost to benefit ratio while achieving the project’s objectives. There are several 
approaches to determine the treatment for the associated cost with the most benefit. For many 
pavement management systems, this analysis is done internally. Ideally, optimization 
(maximizing benefits for given constraints) governs the selection of the right treatment at the 
correct time. However, treatment selection can be accomplished by a manual evaluation of the 
benefits versus the projected cost of the treatment. In addition to the benefits and costs of the 
feasible treatments, preservation treatment selection also includes consideration of the variety of 
project constraints affecting the selection of treatments. Similar to the SDDOT approach, project 
constraints to be considered when choosing preservative treatments include: 
 
• Availability of qualified contractors, 
• Availability of quality materials, 
• Agency practice or local preference, 
• Time (of year) of construction, 
• Initial costs, 
• User preferences, 
• Pavement noise, 
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• Facility downtime, and 
• Surface friction. 
 
The results of these restraints can differ from project to project and should be considered when 
choosing the final treatments for inclusion in a pavement preservation program. 
 
Montana DOT 
 
The Montana DOT published an asset management plan in 2018 that provides details regarding 
strategic goals and business practices, including pavement preservation. (Montana DOT 2018) 
The Montana DOT has a strategic goal to preserve highway pavement conditions at existing or 
higher levels and describes how preservation treatments contribute to that goal. The Montana 
DOT uses decision trees, age, condition indexes, and district input to determine what type of 
preservation work, if any, will be performed on a route. Ride quality determines the need for 
overlays, which are triggered by International Roughness Index (IRI) values greater than 112 
in/mi. Rutting at 0.3 inches or higher triggers mill and fill, overlay, or micro surfacing, and 
cracking indices in the mid-fair to mid-good range triggers crack sealing if pavement age is less 
than 6 years or chip seals if pavement age is between 6 and 12 years. 
 
The Montana DOT asset management plan notes that crack sealing and chip seals, which are two 
preventive maintenance activities, are applied at specific intervals or as needed. Crack sealing is 
generally applied between three and six years from when a project is completed. Chip seals are 
applied to pavements immediately following a pavement resurfacing project, and then applied 
between six and twelve years after the first chip seal. The Montana DOT also notes that it 
implemented an aggressive preventive maintenance program following an analysis of various 
strategies and evaluating the lowest lifecycle cost strategies. The following treatment types are 
considered: 
 
• Crack Seal/joint seal 
• Fog Seal 
• Seal and Cover 
• Sand Seal 
• Scrub Seal 
• Concrete panel repair/replacement 
• Dowel bar retrofit 
• Diamond grinding 
• Cape seal 
• Mill/fill 
• Hot in-place recycling (HIR) 
• Cold in-place recycling (CIR) 
• White topping 
 
The Montana DOT (MDT) asset management plan includes cost-effectiveness based on the 
annual cost for each treatment and extended life of the pavement within that treatment, as shown 
in Table 7. MDT engineers use the series of decision trees recommended by their PMS to 
optimize the pavement lifecycle cost. For cost analysis, they look at multiple alternatives and the 
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estimated costs of future treatments over a design life of 40 years or more. The reason behind 
this process is to decide the efficient design alternative that leads to the lowest lifecycle cost. 

Table 7. Pavement Treatment Cost Effectiveness. 

Scope Treatment Cost per lane 
mile 

Years 
gained per 
lane mile 

Annual cost 
per lane mile 

Light Preservation Crack Seal $4,600 3 $1,500 
Light Preservation Chip Seal $21,000 7 $3,000 

Resurfacing Micro surfacing $56,300 7 $8,000 
Resurfacing Overlay $116,700 12 $9,700 

Resurfacing Minor 
Rehabilitation $140,300 12 $11,700 

Structural/ Capacity/ 
Geometric 

Major 
Rehabilitation $291,600 15 $19,400 

Structural/ Capacity/ 
Geometric Reconstruction $631,800 20 $31,600 

 
Michigan DOT 
 
The Michigan DOT published information for their Capital Preventive Maintenance program in 
2010. (Michigan DOT 2010) The following sections provide information related to the pavement 
preservation treatments used in Michigan. The guidance for placing specific preservation 
treatments is based on the minimum estimated remaining service life (RSL), distress index (DI), 
ride quality index (RQI), IRI, and rutting. 
 
Non-Structural HMA Overlay 
 
This treatment can be applied when the pavement only has some minor base failure and 
depressions. The moderate raveling, longitudinal and transverse crack, and block cracking 
(smaller scale) may be considered in visible surface distress, but should not be extensive. A non-
structural HMA overlay should not be placed on the following existing pavement conditions: 
severely distressed composite pavement, severely raveling or rutted bituminous pavement, 
pavement with a weak base, or a bituminous surface that is debonding. In addition, a pavement 
with excessive amounts of crack sealing may not be a good candidate for a non-structural HMA 
overlay. Table 8 shows the condition thresholds for a non-structural HMA overlay. 
 

Table 8. Required Condition for Non-Structural HMA Overlay. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Rut Gained 

Years 
Flexible 3 <40 <70 <163 <1/2” 5 to 10 
Composite 3 <25 <70 <163 <1/2” 4 to 9 

 
Surface Milling with Non-Structural HMA Overlay 
 
For surface milling treatment, the distress of the pavement may include surface raveling, 
multiple longitudinal and transverse cracking (including minor raveling), block cracking (minor), 
and minor to reasonable rutting. If a weak base is not a reason for rutting and if more economical 
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treatments are not practical to solve the rutting problem, then cold milling operation helps to fix 
rutting in the existing bituminous surface layer. The specific condition thresholds are shown in 
Table 9. 
 

Table 9. Required Pavement for Surface Milling with Non-Structural HMA Overlay. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Rut Gained 

Years 
Flexible 3 <40 <80 <212 <1” 5 to 10 
Composite 3 <30 <80 <212 <1” 4 to 9 

 
Chip Seals 
 
For single chip seals, the over band crack fill treatment can be used for all visible cracks and 
construction joints. If the cracks and construction joints are more than 12 inches in length and 
greater than ¼ of an inch in width, they should be filled by double chip seals. Table 10 shows the 
condition thresholds for a chip seal. 
 

Table 10. Required Condition for Chip seals. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Rut Gained 

Years 

Flexible 5 (double) 
6 (single) 

<30 (double) 
<25 (single) <54 <107 <1/8” 3 to 6 

4 to 7 
Composite 5 (double) <15 <54 <107 <1/8” 3 to 6 

 
Cape Seal (Micro Surface/Chip Seal Combinations) 
 
A combination of chip seal followed by micro surfacing is called a Cape seal. It is recommended 
when the distress level, cracking, and raveling are higher than those for a chip seal. Before chip 
sealing, micro surfacing can be used to fill ruts. 
 
Micro Surfacing 
 
Micro surfacing treatments can be recommended when pavement surface has minor cracking, 
rutting, irregularities, and moderate raveling. If a pavement has moderate to major surface 
cracks, then micro surfacing cannot be used because of its poor crack sealing and brittle nature. 
Micro surfacing is chemically triggered, very specific to aggregate treatment, and has a quick 
reaction behavior. To cure micro surfacing mixes, warm weather is required. Table 11 shows the 
condition thresholds for a Micro Surfacing treatment. 
 

Table 11. Required Condition for Micro Surfacing. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Rut Gained 

Years 

Flexible 
5 (multiple or 
heavy single) 
10 (regular single) 

<30 (multiple or heavy single) 
<15 (regular single) <54 <107 <1” 3 to 5 

4 to 6 

Composite 5 (double) <15 <54 <107 <1” - 
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Crack Treatment 
 
If the longitudinal and transverse cracking are fairly open with slight secondary cracking and 
raveling at the crack face, and no patching or few patches in excellent condition, then crack 
treatment should be applied. There should be some attention given to the result of the crack 
treatment if it is observed that the previous treatment was a surface seal (i.e., micro- or chip 
seal). It is possible that the treatment is excessive if it is required to protect the underlying 
pavement, because there was probably an over-banding operation performed before applying the 
surface seal.  
 
Usually all the perpendicular cracks in the lanes traveled should be sealed by the cut and seal 
method. On the other hand, all the other cracks in the shoulder areas and traveled lanes can be 
filled by the over band crack fill method. Individual seals should not be used in transverse cracks 
that have excessive cracking around the main crack. A more thorough pavement surface 
treatment could be needed if there is a presence of this type of transverse crack. However, it is 
important to note that this operation requires maintenance, and is not a one-time operation. To 
maintain the sealed pavement surface, there should be a routine maintenance crack sealing or 
crack filling operation if and when additional cracks develop. Table 12 shows the condition 
thresholds for considering this treatment. 
 

Table 12. Required Condition for Crack Treatment. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Rut Gained 

Years 
Flexible 10 <15 <54 <107 <1/8” Up to 3 
Composite 10 <5 <54 <107 <1/8” Up to 3 

 
Over-Band Crack Filling 
 
All non-working cracks should be filled with over band crack filling treatment, and Table 13 
shows the condition thresholds for this treatment. 
 

Table 13. Required Condition for Over-Band Crack Filling. 

Pavement Minimum RSL 
(Years) D.I.  R.Q.I. IRI Rut Gained 

Years 
Flexible 7 <20  <54 <107 <1/8” Up to 2 
Composite 7 <20  <54 <107 <1/8” Up to 2 

 
Ultra-Thin Overlay 
 
This treatment can be applied when raveling and surface irregularities are minor and cross 
sections are free of ruts and distortions. If the pavement exhibits light distress and is free of ruts 
and distortions, then Ultra-Thin HMA overlay treatment could be applied. It should not be 
applied on a milled surface. Table 14 shows the condition thresholds for considering this 
treatment. 
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Table 14. Required Condition for Ultra-Thin HMA Overlay. 
Pavement Minimum RSL 

(Years) 
D.I. R.Q.I. IRI Rut Gained Years 

Flexible 7 <30 <54 <107 <1/8” 3 to 6** 
Composite 7 <20 <54 <107 <1/8” 3 to 6** 
      ** This is an 

estimation; statistical 
data were not used to 
develop these. 

 
Full Depth Concrete Pavement Repair 
 
If the deterioration rate of the pavement is slow and if the cracks and transverse joints have at 
least 3 feet of moderate to severe spalling over their length, then a full depth concrete pavement 
treatment should be applied. In addition, if the crack width is beyond 1/4” or faulting in excess of 
1/8” that exhibited by other transverse cracking, then full depth repair is appropriate. Table 15 
shows the condition thresholds for this treatment.  
 
It should be noted that the tire noise changes are usually caused by a change of surface texture 
from the repair pavement to the existing one. When an accelerator for calcium chloride is used to 
increase its strength faster, the expected repair lifespan will then be reduced by about 50 percent. 
The repair’s lifespan would usually be decreased if the strength gain by using grade P1 concrete 
is accelerated at normal rates. 
 

Table 15. Required Condition for Full Depth Concrete Pavement. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Gained Years 

Rigid 7 <20 <54 <107 3 to 10 
*The full depth concrete pavement repair is limited to 30 patches per lane mile.  
**Higher R.Q.I. /I.R.I. numbers should consider Concrete Pavement Restoration. 

 
Concrete Joint Resealing 
 
If the existing sealant of the pavement has failed, then concrete joint resealing is appropriate 
treatment. Table 16 shows the condition thresholds for this treatment. 
 

Table 16. Required Condition for Concrete Joint Resealing. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Gained Years 

Rigid 10 <15 <54 <107 3 to 5 
 
Concrete Crack Sealing 
 
Concrete pavements with low rates of cracking growth should be prioritized as candidates for 
crack sealing. This treatment should be applied every five years or until extensive work beyond 
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the Capital Preventive Maintenance Program is required to comply with the pavement condition. 
Table 17 shows the condition thresholds for this treatment. 
 

Table 17. Required Condition for Concrete Crack Sealing. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Gained Years 

Rigid 10 <15 <54 <107 Up to 3 
 
Diamond Grinding 
 
This is a good candidate for the case of a pavement with a good base, containing joint and crack 
failures no greater than 1/4 inch, a rut depth less than 1/4 inch, moderate to severe polishing, or 
no more than 25 percent scaling of the surface area with visible surface distress. Diamond 
grinding of concrete pavements will usually not be used where the fault is wider than 1/4 inch. 
The unit cost of grinding diamonds will be increased by greater fault depths. As already stated, 
diamond grinding should not be used as a one-step remedy for the treatment of the concrete 
pavement deficiencies. Table 18 shows the condition thresholds for this treatment. 
 

Table 18. Required Condition for Diamond Grinding. 

Pavement Minimum RSL 
(Years) D.I. R.Q.I. IRI Gained Years 

Rigid 12 <10 <54 <107 3 to 5 
 
Dowel Bar Retrofit 
 
This procedure will be undertaken to maintain original joints in good condition. Very little or no 
split in the joint or crack should be there. Crack widths should be under 1/4 inch and failure 
below 1/8 inch. If there is a significant fault with the current cracks and joints in the concrete 
pavement, this should not be used as stand-alone remedy. Table 19 shows the condition 
thresholds for this treatment. 
 

Table 19. Required Condition for Dowel Bar Retrofit. 
Pavement Minimum RSL (Years) D.I. R.Q.I. IRI Gained Years 
Rigid 10 <15 <54 <107 2 to 3 

 
Open-Graded Underdrain Outlet Cleaning and Repair 
 
Cleaning and repairing of open-graded undrain outlets should start on a rigid pavement which is 
about ten years old. Subsequent preventive maintenance projects should be cleaned and repaired 
every ten years or until the pavement condition requires extensive work beyond the Capital 
Preventive Maintenance Program. 
 
Since this work will be done by contract, defining the work to be done in the contract and 
providing a relatively accurate quantity of the plan is necessary. Requiring the contractor to 
explore the open-graded underdrain outlets shall not be included in the Projects for Preventive 
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Maintenance, as such work cannot be accurately identified and quantified. The repair work for 
the underwater outlet will be limited to work perpendicular to the roadway. 
 
The Michigan DOT also published updated guidance on pavement selection that includes 
detailed descriptions of including pavement preservation in lifecycle cost models. (Michigan 
DOT 2019) This guidance provides detailed information based on measured field data and 
average costs. Table 20 through Table 23 show the detailed lifecycle cost plans for different 
pavement types. 
 

Table 20. Pavement Preservation Strategy for HMA Pavement (New Construction). 
Fix Type: New/Reconstruction HMA Pavement 

Activity Approx. 
Age 

Distress 
Index 
(before) 

Distress 
Index 
(after) 

RSL 
(yrs.) 
(before 
fix) 

Extended 
Life (yrs.) 

RSL 
(yrs.) 
(After 
fix) 

Cost per 
Lane-mile 

Time to 
fix 1 
mile 
(Days) 

Initial 
Construction 

0  0   14 Computed  

Preservation 8 12 3 6 5 11 $27,085 0.48 
Preservation 12 9 4 7 3 10 $38,975 0.62 
Preservation 16 12 1 6 6 12 $49,374 0.90 
Preservation 20 7 1 8 5 13 $29,000 0.65 
Rehabilitation or 
Reconstruction 

33        

 
Table 21. Pavement Preservation Strategy for Concrete Pavement (New Construction). 

Activity Approx. 
Age 

Distress 
Index 
(before) 

Distress 
Index 
(after) 

RSL 
(yrs.) 
(before 
fix) 

Extended 
Life (yrs.) 

RSL 
(yrs.) 
(After 
fix) 

Cost per 
Lane-mile 

Time to 
fix 1 
mile 
(Days) 

Initial 
Construction 

0  0   26 Computed  

Preservation 12 8 4 14 3 17 $38,455 1.34 
Preservation 16 9 5 13 3 16 $41,056 1.48 
Preservation 21 14 9 11 2 13 $66,723 1.76 
Rehabilitation or 
Reconstruction 

34        
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Table 22. Pavement Preservation Strategy for Concrete Pavement (Rehabilitation). 

Activity Approx. 
Age 

Distress 
Index 
(before) 

Distress 
Index 
(after) 

RSL 
(yrs.) 
(before 
fix) 

Extended 
Life (yrs.) 

RSL 
(yrs.) 
(After 
fix) 

Cost per 
Lane-mile 

Time to 
fix 1 
mile 
(Days) 

Initial 
Construction 

0  0   21 Computed  

Preservation 10 2 1 11 2 13 $22,789 1.05 
Preservation 13 3 2 10 2 12 $37,776 1.33 
Rehabilitation or 
Reconstruction 

25        

 
Table 23. Pavement Preservation Strategy for HMA Pavement (Rehabilitation). 

Activity Approx. 
Age 

Distress 
Index 
(before) 

Distress 
Index 
(after) 

RSL 
(yrs.) 
(before 
fix) 

Extended 
Life (yrs.) 

RSL 
(yrs.) 
(After 
fix) 

Cost per 
Lane-mile 

Time to 
fix 1 
mile 
(Days) 

Initial 
Construction 

0  0   14 Computed  

Preservation 7 9 3 7 3 10 $20,266 0.38 
Preservation 10 9 3 7 3 10 $48,354 0.65 
Preservation 13 9 3 7 3 10 $29,304 0.53 
Preservation 16 9 3 7 3 10 $47,789 0.71 
Rehabilitation or 
Reconstruction 

26        

 
Illinois DOT Bureau of Local Roads and Streets 
 
Another valuable reference is the Bureau of Local Roads and Streets Manual published by the 
Illinois DOT. (Illinois DOT Bureau of Local Roads 2012) The document outlines the basics of a 
good pavement preservation program, and links it directly to pavement management practices 
and PMS implementation. The list of treatments detailed in this manual is extensive, and 
includes the following: 
 
Flexible Pavements 
Crack Filling  
Crack Sealing  
Fog Seals  
Sand Seals  
Scrub Seals  
Rejuvenators  
Slurry Seals  
Micro Surfacing  
Chip Seals  
Cape Seals  
Cold In-place Recycling (CIR)  
Hot In-Place Recycling (HIR)  
Thin Asphalt Concrete Overlay  

Rigid Pavement 
Crack Sealing  
Joint Resealing  
Diamond Grinding  
Diamond Grooving  
Full-Depth Repairs  
Partial-Depth Repairs  
Load Transfer Restoration (LTR)  
Cross Stitching  
Pavement Subsealing/Undersealing 
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Ultra-Thin Bonded Wearing Course  
Ultra-Thin Whitetopping (UTW)  
Cold Milling 

 
The manual details a five-step process (similar to the SDDOT approach) for selecting the right 
preservation treatment: 
 
1. Gather pavement information.  

• This step includes gathering data other than pavement condition that is important to the 
analysis. For example, traffic, pavement age and design life, pavement type, cross-
section, and materials are critical for making the proper pavement preservation decision. 

2. Assess pavement condition.  
• The manual recommends collecting information about the severity types and extents, 

which can then be used directly with the treatment selection matrix. 
3. Evaluate pavement data.  

• The guide recommends answering the following questions, noting that the answer to each 
should be “no” for considering preservation: 
o Is there excessive distress (large quantities and/or severe levels of distress) on the 

pavement section?  
o Is there evidence of structural problems? 
o Has the time for applying a pavement preservation treatment to the pavement (while 

it is in good condition) passed?  
o Are there other known pavement problems (e.g., material problems or signs of 

construction problems) on the pavement section?  
o Is there a history of pavement problems in this location? 

4. Identify feasible preservation treatments.  
• The manual provides a comprehensive set of treatment selection matrices, which are not 

reproduced here given their size. The selection guidelines include distress information in 
the same format as the South Dakota manual, but also include traffic levels and friction 
considerations. 

5. Select most appropriate preservation treatment. 
• The previous step will frequently result in more than one feasible treatment, so the 

manual recommends selecting the most appropriate treatment based on the following 
considerations: 
o Availability of qualified contractors.  
o Availability of quality materials.  
o Agency practice or local preference.  
o Time (of year) of construction to account for climactic considerations for specific 

treatments. 
o Initial costs.  
o User preferences.  
o Pavement noise.  
o Facility downtime.  
o Surface friction. 
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The manual also includes detailed information about each treatment in the same format as the 
Minnesota DOT guide detailed previously in this literature review. However, instead of estimate 
costs in absolute dollars, the cost information is presented relative to each treatment. 
Additionally, it lists a set of broad considerations for preservation, including: 
 
• Raised Pavement Markers – which may need to be removed and may also necessitate a 

pavement repair to address the surface after marker removal. 
• Pavement Preparation – all bumps greater than 0.5 inches should be ground (unless the 

preservation treatment includes grinding). Also, the surface should be cleaned and, if crack 
sealing is necessary, it should be performed at least three months prior to preservation 
treatment application. 

• Pavement Markings – a minimum of seven days of dry weather should occur after 
preservation treatment placement before pavement markings are placed. 

• Traffic Control – this is necessary on all treatments, and the contractors should be aware to 
not open the pavement to traffic before the material is ready for traffic. 

• Treatment Sequencing – this is a consideration for rigid pavements. An appropriate example 
of a sequence is: full- or partial-depth repairs, load transfer restoration, diamond grinding, 
and joint resealing. 

 
Broader Literature Review 
 
FHWA has recently published a series of preservation checklists, each of which are available 
within their pavement preservation website1. The checklists include extensive information 
related to construction requirements, traffic control, quality assurance, and many other topics. 
The checklists do not detail treatment selection considerations, but provide information assuming 
the treatment is appropriate for the pavement. The following treatments are identified (with their 
FHWA report designation in parentheses): 
 
• Crack Treatment (FHWA-HIF-19-028) 
• Chip Seal (FHWA-HIF-19-029) 
• Thin Hot Mix Asphalt Overlay (FHWA-HIF-19-030) 
• Fog Seal (FHWA-HIF-19-032) 
• Micro Surfacing Application (FHWA-HIF-19-031) 
• Hot In-Place Asphalt Recycling Application (FHWA-HIF-19-034) 
• Cold In-Place Asphalt Recycling Application (FHWA-HIF-19-035) 
• Slurry Seal Application (FHWA-HIF-19-036) 
• Fabric Interlayer Application (FHWA-HIF-19-037) 
• Full Depth Reclamation Construction (FHWA-HIF-19-038) 
• Asphalt Emulsion Based Tack Coat (FHWA-HIF-19-039) 
• Scrub Seal (FHWA-HIF-19-040) 
• HMA Asphalt Patching (FHWA-HIF-19-041) 
• High Friction Surface Treatments (FHWA-HIF-19-042) 

 
 
1 https://www.fhwa.dot.gov/pavement/preservation/ppcl00.cfm 

https://www.fhwa.dot.gov/pavement/preservation/ppcl00.cfm
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• Cape Seals (FHWA-HIF-19-043) 
• Ultrathin Bonded Wearing Course (FHWA-HIF-19-044) 
• Joint and Crack Sealing (FHWA-HIF-19-045) 
• Diamond Grinding (FHWA-HIF-19-046) 
• Dowel Bar Retrofit (FHWA-HIF-19-047) 
• Partial Depth Repair (FHWA-HIF-19-048) 
• Full Depth Repair of Portland Cement Concrete Pavements (FHWA-HIF-19-049) 
• Cross-Stitching for Portland Cement Concrete Pavements (FHWA-HIF-19-050) 
• Longitudinal Diamond Grooving of Portland Cement Concrete Pavements (FHWA-HIF-19-

051) 
 
FHWA also recently published a document outlining strategies for pavement preservation in 
2019. (Van Dam 2019) The guide covers many concepts specific to concrete pavement 
preservation, including proposing a definition of preservation specific to concrete pavements as 
“A strategy of extending concrete pavement service life for as long as possible by arresting, 
greatly diminishing, or avoiding pavement deterioration processes.” (pg. 2) The authors note that 
the preservation strategy can be achieved in any of the following ways: 
 
• Designing and constructing a durable long-lasting pavement that is relatively distress-free 

throughout its life. 
• Using overlays (asphalt or concrete) to maintain the structural adequacy and serviceability of 

the pavement. 
• Maintaining serviceability through pavement restoration treatments. 
 
The report then provides details about each of the three methods for pavement preservation, 
including information about the condition rating, treatment selection, and special considerations. 
Finally, the report details lifecycle cost and lifecycle management techniques that can be used to 
evaluate the efficacy of the preservation treatments. 
 
Buss et al. (2019) evaluated pavement preservation treatment effectiveness using data from the 
Iowa DOT. The analysis was performed for both asphalt treatments (micro surfacing, slurry seal, 
patching, and crack sealing) and concrete treatments (dowel bar retrofitting/diamond grinding, 
grinding and grooving, crack sealing/joint filling, and patching). Data were gathered from many 
preservation projects around the state of Iowa, and the data were evaluated to estimate a life 
extension based on four condition index values (pavement condition index, cracking index, ride 
quality index, and rutting index). The report also included an evaluation of which treatments are 
expected to affect certain distresses, though many of the conclusions are drawn from very small 
sample sizes and anecdotal information. 
 
Jones (2019) published a paper detailing pavement preservation practices applied to unpaved 
roads. The paper evaluated chemical treatments to decrease the long-term degradation in ride 
quality, increase the blading interval, decrease gravel loss, and decrease the amount of dust 
generated by a vehicle driving on the road. The paper also included cost-benefit analyses of the 
treatments and other information valuable to this effort. This paper makes reference to an FHWA 
report on the topic of unpaved road preservation, which can provide valuable information to the 
SDDOT preservation guide update. (Jones et al. 2013, FHWA 2015) 
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Bryce et al. (2018) conducted an analysis of the effects of flexible pavement preservation 
treatments on many distresses using data from the Long-Term Pavement Performance (LTPP) 
database and 10 state DOTs. Models were developed to evaluate both the immediate change in 
condition and the long-term change in performance for specific pavement condition measures 
resulting from the application of preservation treatments. It is expected that the results presented 
in Bryce et al. (2018) will be valuable for informing the cost-benefit analyses, as well as the 
treatment selection matrix. 
 
Rada et al. (2018) synthesized findings from a literature review and analysis of State DOT and 
LTPP data, and found the following effects of preservation treatments: 
 
• Thin AC overlays (specific to AC pavements): 

o An immediate change in IRI, rutting and cracking is exhibited. 
o A change in performance was demonstrated for IRI, rutting, and at least one cracking 

type in at least one source of data. Not all data sources or literature demonstrated a 
change in performance for IRI and cracking. 

• Chip seals (AC pavements): 
o No immediate change in IRI or rutting is expected, but an immediate change in cracking 

is exhibited. 
o A change in performance for IRI and at least one cracking type was exhibited in at least 

one source of data. 
• Micro surfacing (AC pavements): 

o No change in IRI is expected, but a change in cracking is exhibited. Adequate data for 
evaluating rutting was not available.  

o Adequate data were not available for assessing the changes in performance following 
micro surfacing for the performance measures. 

• Diamond grinding with and without dowel bar retrofit (portland cement concrete [PCC] 
pavements): 
o An immediate change in IRI and faulting is expected, and no immediate change in 

cracking is expected.  
o Adequate data were not available for assessing the changes in performance following 

diamond grinding with and without dowel bar retrofit for the performance measures. 
 
Izeppi et al. (2015) developed a district-level preservation treatment selection tool using data in 
the State of Virginia for flexible pavements. The treatments considered included chip seal, slurry 
seal, micro surfacing, and thin overlays. Although the work presented in Izeppi et al. (2015) is 
focused on selecting the best treatment, and not necessarily the timing, the methods used to 
select the treatment are applicable to preservation timing. In this case, performance was defined 
as the area beneath the predicted condition curve as a function of time and only treatment costs 
were considered. Cost-effectiveness for treatments was defined using the cost-benefit ratio, 
where the benefit is defined as the improvement in performance resulting from the application of 
preservation. In addition, Izeppi et al. (2015) developed a tool for engineers to use when 
selecting specific treatments, and the tool uses marginal cost-effectiveness to prioritize the 
treatments. The approach to treatment selection developed by Izeppi et al. (2015) is shown in 
Figure 4, and it is expected that this approach can inform the cost-benefit analysis. 
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Mahoney et al. (2014) assessed chip seals for the Washington Department of Transportation 
(DOT) in an effort to develop a set of best practices, including developing a set of 
recommendations for timing based on the year that chip sealing results in the maximum service 
life extension. The recommendations for timing in Mahoney et al. (2014) are based on a review 
of available literature, interviews with 35 State DOTs, and meetings with stakeholders in the 
State of Washington. The results developed by Mahoney et al. (2014) recommended applying a 
chip seal between overlays (though specific timing is not recommended) for pavements with 
traffic levels less than 20,000 vehicles per day. 

 
Figure 4. Overview of Preservation Treatment Selection Process. (Izeppi et al. 2015) 

 
Anderson et al. (2012) evaluated the timing of preservation for addressing environmental aging 
for flexible pavements in the State of Minnesota. The approach used by Anderson et al. (2012) 
was to conduct rheological tests on pavements that received a chip seal to evaluate changes in the 
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asphalt properties of the original pavement over time. It was hypothesized that the application of 
the chip seal would slow the rate of oxidation of the underlying pavement. The results were 
based on the evaluation of a pavement test section specifically designed for the research that was 
divided into several segments, one of which was a control (no preservation), and the rest of 
which received a chip seal at different time intervals. The results of the research indicated no 
discernable trends that relate the timing of the placement of the preservation to changes in the 
rheological properties of the asphalt. Furthermore, the researchers noted that waiting more than 
two years after initial construction of the pavement to place a chip seal may result in the asphalt 
having the same rheological properties as if no chip seal is placed. 
Zhi et al. (2012) assessed the proper timing for applying slurry seals based on pavement 
condition data collected in China. The condition indicators used in the study were crack ratio, rut 
depth, IRI, and sideway force coefficient (friction). For each indicator, performance curves were 
developed for do-nothing and post-slurry seal application scenarios. The post-slurry seal 
application performance curve was found to be dependent on the existing pavement condition at 
the time of treatment. Hajj et al. (2012) used pavement condition data collected by three local 
agencies in the State of Nevada to develop performance prediction models for the do-nothing 
condition and for two sequential applications of slurry seals at different times. The study 
evaluated both new pavement construction and overlay sections. Cost-benefit ratios were used to 
assess the timing for two sequential slurry seal applications, where the benefit was defined as the 
area under the curve for the treatment condition up to a terminal condition, similar to the 
definition of performance in Zhi et al. (2012). Instead of timing in terms of years, Hajj et al. 
(2012) recommended the application of slurry seals at specific condition rating values. 
 
Dosa (2012) assessed the effectiveness of chip seals in four climatic zones in the United States, 
using life extension and relative benefit as indicators. Life extension was defined as the time 
difference between the untreated deterioration model and the treatment deterioration model to 
reach a threshold or target condition value. The relative benefit was defined the same way as in 
Zhi et al. (2012). Benefit-cost ratios were calculated for all initial pavement conditions in all 
climatic regions (dry freeze, dry non-freeze, wet freeze, and wet non-freeze). Costs included only 
agency costs and were expressed as dollars per lane-mile. It was found that the measures of 
effectiveness were higher for sections whose initial condition was smooth at the time of the 
treatment. No significant variations in benefit were observed among climatic conditions. 
The Pennsylvania DOT developed guidelines regarding the condition of the pavement when a 
specific preservation treatment should be applied. To develop the guidelines, Morian (2011) 
developed pavement performance curves for three specific treatments (seal coat, micro surfacing, 
and a thin bonded wearing course) based on the Pennsylvania DOT’s overall pavement index 
(OPI). The condition data for each treatment were further subdivided into four categories based 
on traffic levels and functional class: 
 
• Average Annual Daily Traffic (AADT) less than 2000 
• AADT greater than 2000 
• National Highway System (NHS) 
• Interstate Highways 
 
The approach taken by Morian (2011) was to first calculate a life extension associated with the 
three preservation treatments, and then to conduct an analysis to assess when the benefit to cost 
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ratio was maximized. The pavement life extension was defined as the number of additional years 
given to reach the terminal serviceability value as a result of the treatment. Terminal 
serviceability indices were defined for each of the traffic categories, and can be interpreted as the 
pavement condition level at which the treatment is considered to be failed or extensive repair or 
replacement is required. 
 
A relationship between pavement life extension and pavement condition level at the time of 
treatment was developed for all treatments within each traffic category at the good/fair OPI 
values and at the terminal OPI. It was found that the pavement life extension for a specific 
treatment can be computed for any condition level using a second-order polynomial function. To 
determine the most cost-effective OPI scenario, an LCC analysis (LCCA) was conducted 
considering different initial pavement conditions. 
 
Haider and Dwaikat (2011) used data from Long-term Pavement Performance (LTPP) Specific 
Pavement Studies Experiment 3 (SPS-3) to develop mathematical models to estimate the 
optimum timing based on different treatment effectiveness evaluation criteria. Pavement 
performance was measured in terms of roughness (IRI); however, the authors note that the same 
approach can be used for other distress types. (Haider and Dwaikat 2011) 
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APPENDIX B: REVIEW OF EXISTING SDDOT GUIDELINES 
 
The objective of the effort detailed in this appendix was to thoroughly review the SDDOT 
Pavement Preservation and Field Guidelines in order to assess where improvements or updates 
can be made. The result of this task was a preliminary list of potential improvements to the 
guides. Simplicity is the key to the guides, as is the need to make a connection to the PMS used 
by the state and local agencies. 
 
SDDOT expectations are to make the process simplified and connect with the DOT PMS. The 
DOT uses automated equipment while most of the local agencies collect pavement data 
manually. Sioux Falls reportedly is the only local agency that uses an automated van. 2  
 
Organization 
 
The 2010 guidelines are very detailed, including sections on: 
 
• Pavement preservation definitions 
• Introduction to pavement preservation 
• Treatment selection guides 
• Treatments 
• Information on a variety of preservation treatments 

o Construction 
o Relative cost and expected life 

• References 
• Appendices 
The guidelines may be enhanced in many ways, including: 
• Enhance treatment selection guides by including other distress types. 
• Include quality assurance for treatments done by contract or in-house. 
• Add the connection to the PMS used by state and local agencies. 
• Add cost-benefit analysis for both state and local agencies. 
• Include information about what treatments require compliance with the Americans with 

Disabilities Act (ADA). 
 
Review of Content 
 
The following includes a brief review of the content of the guidelines along with 
recommendations on items in need to be updated: 
 
Pavement Preservation Definitions. This section will need to be updated to reflect recent changes 
FHWA definitions outlined in the following link: 
https://www.fhwa.dot.gov/preservation/memos/160225.cfm. The appendices should provide 
more detail on the FHWA current program as well as information on the cost-benefit approach to 
be developed as part of this guideline. 

 
 
2 https://www.dakotanewsnow.com/content/news/Automated-system-to-survey-the-citys-streets-560705241.html 

https://www.fhwa.dot.gov/preservation/memos/160225.cfm
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Introduction to Pavement Preservation. Similarly, the field of preservation has made significant 
progress over the past 10 years which needs to be reflected in the introduction to pavement 
preservation.  
 
Treatment selection guides. These are provided for both flexible and rigid pavements as a 
function of distress type. The section includes discussions on the following: 
 
• Gather pavement information. This includes pavement type, pavement age and design life, 

traffic, and pavement cross section and materials. This information should be housed in the 
state and local agencies’ pavement management system to make an informed selection of the 
right treatment, at the right time, on the right road 

• Assess pavement information. The current pavement condition must also be assessed to 
determine feasible pavement preservation treatments. This includes details on the type, 
severity, and extent of all distress present on the pavement. Information on the SDDOT 
pavement management system is available, but very little is included on the pavement 
management systems used by local agencies. 

• Evaluate pavement data. This section provides some guidance to determine whether 
pavement preservation or rehab might be the most appropriate treatments. It appears to 
provide good information and may not need to be updated. 

• Identify feasible pavement preservation treatments. The appropriate treatment strategy for 
pavement sections identified as candidates for pavement preservation are discussed in this 
section by looking at the type and severity of the pavement distresses on the pavement. 
Guidance is given for both flexible and rigid pavements where the matrices are based on a 
relationship between a single treatment for a given distress. When multiple distresses exist, 
the appropriate treatment to address each distress type is examined, and the recommended 
treatments must be used in combination with engineering judgement to make the final 
treatment decisions. These matrices may be updated to reflect current practice. Another 
alternative is to use the treatment selection procedure included in www.roadreseource.com 
for flexible pavements; these alternatives will be evaluated in the coming phases of the 
project. 

• Select the most appropriate pavement preservation treatment. Of the feasible preservation 
treatments, the most appropriate is one that provides the best cost-benefit ratio while meeting 
the constraints of the project. There are several ways to identify the treatment with the most 
benefit for the associated cost. It can be done internally within many pavement management 
systems. Other approaches include a simple cost-benefit model using Microsoft Excel or the 
procedure included in www.roadresource.com for flexible pavements. The new cost-benefit 
method would be introduced here, with examples included in an appendix. 

 
Other factors that are considered for selecting preservation treatments in the 2010 guidelines 
include: 
 
• Availability of quality contractors, 
• Availability of quality materials, 
• Agency practice or local preference, 
• Time of year for construction, 
• Initial costs, 
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• User preferences, 
• Pavement noise, 
• Facility downtime, and 
• Surface friction. 
 
During the kickoff meeting on January 22, 2020, the need to include more on transverse cracks 
in flexible pavements was discussed, including the depression in the crack and how much 
leveling is needed prior to treating the cracks. Also, longitudinal cracks should be considered, 
since the SDDOT mentioned they have problems with early cracking in rumble strips at the 
centerline and the edges of the pavement. The other treatments considered in the existing guides 
for flexible pavements could probably remain as is. Transverse cracks should also be considered 
in the rigid pavement treatments selection for non-reinforced rigid pavements. For the rigid 
pavements, DBR and sub-sealing and pavement jacking are not widely used. Consideration 
should be given to eliminating these treatments from the new guide. However, we need to also be 
aware that the local agencies may use some of these, so we will need to investigate this to 
understand what (if any) should be removed from the guide. 
 
Treatments. The treatments currently included in the guides for flexible and rigid pavements are 
shown in Table 24. They include both preventive and minor rehabilitation techniques. There are 
also sections dealing with drainage preservation and gravel roads. 
 

Table 24. Treatments Considered in 2010 Pavement Preservation Guidelines. 

Treatments for Flexible Pavements Treatments for Rigid Pavements 
Crack Treating Crack Sealing 
Crack Leveling Joint Resealing 
Rout and Seal Cracks Diamond Grinding 
Fog Seals Diamond Grooving 
Sand Seals Full-Depth Repairs 
Scrub Seals Partial-Depth Repairs 
Rejuvenators Dowel Bar Retrofit (DBR) 
Slurry Seals Cross Stitching 
Micro surfacing Pavement Sub- sealing/ Under sealing 
Chip Seals Pavement Jacking / Mud Jacking 
Thin Asphalt Concrete Overlay – Less  
than 1.5”  
Rut Filling  
Spray Patching  

Drainage Preservation 
and Gravel Road 

Maintenance 

 
Prior to the presentation of each treatment type, there is a special considerations section that 
provides details that are applicable to many of the treatments, including; 
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• Pavement surface preparation, 
• Pavement markings, 
• Traffic control, 
• Treatments sequencing, and 
• Rumble strips/stripes. 
 
The prior sections will have to be updated to reflect current practices by SDDOT and local 
agencies. 
 
One-page treatment summaries along with photos are included for each of the treatments listed in 
Table 24. They include the following: 
 
• Treatment description, 
• Pavement conditions addressed, 
• Application limitations, 
• Construction considerations, 
• Traffic considerations, 
• Special considerations, 
• Performance period or expected life, and 
• Relative cost. 
 
Based on the results of the kickoff meeting, the SDDOT would like to use the same format, but 
may want to include QA in some of the treatments and typical costs for the treatments so they 
could be used in the cost-benefit analysis. The Wood team will also review the standard specs for 
the treatments to ensure they include QA for in-house work.  
 
Drainage and gravel road treatments should remain and may be expanded to include new 
materials developed over the past 10 years. FHWA has a new manual on gravel road 
construction and maintenance that was published in 2015 and included at the following link 
https://docplayer.net/11245662-Gravel-roads-construction-maintenance-guide.html. Both the 
state and local agencies manage gravel roads since a small portion of the state network and the 
majority of the county networks are gravel. 
 
References. These will need to be updated to include the findings of the literature review in Task 
2. 
 
Appendices. These will need to be updated and will include FHWA definitions and other new 
materials such as the cost-benefit method and examples of its use. 
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APPENDIX C: ONLINE SURVEY 
 

Project SD019-01 
Pavement Preservation Guidelines Update for SDDOT and Local Agencies 

 
The objective of the referenced project is to update the South Dakota DOT’s (SDDOT’s) 2010 
pavement preservation guidelines to reflect changes in preservation practices, as well as to 
develop a simple cost-benefit analysis method that can be implemented at the State and local 
level. In support of the stated objective, this online survey is being conducted to: 
 
• Assess the extent of usage of the guidelines in selecting or implementing pavement 

preservation treatments. 
• Identify shortcomings or improvements that may be necessary from the perspective of the 

users of the guidelines. For example, it is important to know if the users of the guidelines 
would benefit from additional details, examples, or case studies, or whether the users believe 
the structure of the guidelines is adequate and simply needs an update. 

 
We would greatly appreciate if you could complete this online survey in support of the project. It 
should not take more than 5 to 10 minutes to complete. 

Responder’s name:   
Responder’s agency:   
Responder’s e-mail:   
Responder’s phone:   
 

1. What role best describes your pavement preservation involvement (please check most 
appropriate option): 

SDDOT manager/decision-maker   
Local agency manager/decision-maker   
SDDOT pavement management engineer/technician   
Local agency pavement management engineer/technician   
SDDOT pavement data collection engineer/technician   
Local agency pavement data collection engineer/technician   
SDLTAP center training staff   
Other (please specify)   
 

2. How long have you been using the SDDOT pavement preservation guidelines? 
Have not used before or < 1 year   
Past 1 to < 3 years   
Past 3 to < 5 years   
More than 5 years   
 

3. How frequently do you use the material presented in the SDDOT pavement preservation 
guidelines? 

Frequently/Routinely (10 or more times per year)   
Occasionally/Sometimes (5 to 10 times per year)   
Rarely/Never (less than (less than 5 times per year)   
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4. The current version of the SDDOT pavement preservation guidelines consists of the 

following five sections: 
• Pavement preservation definitions 
• Introduction to pavement preservation 
• Treatment selection guides 
• Treatments  
• References 
These sections require various levels of updating.  
a. Do you believe the structure of the guide is adequate as is and simply needs an 

update? (Y for Yes or N for No)   
b. If no, which of the following items would you recommend (please check all that 

apply: 
Addition of cost-benefit method and examples:   
Addition / deletion (please circle one) of distress(es)  

in treatment selection   
If so, please list (use A for addition or D for deletion in front of each of 
each distress): 

  
  
  
  
  
  
  
  
  

Addition / deletion (please circle one) of pavement  
preservation treatment(s)   

If so, please list (use A for addition or D for deletion in front of each of 
treatment): 
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Addition of pavement preservation references and  
training resources:   

Addition of pavement preservation standards specifications  
and quality assurance information:   

Addition of other pavement preservation guidance elements  
not listed above:   

If so, please list below: 
  
  
  
  
  
  
  
  
  
 

5. An outcome of the project will be a simple cost-benefit analysis method that will allow 
engineers as well as maintenance supervisors and workers to compare preservation treatment 
options for given road segments. 

a. Do you anticipate using such a method? (Y for Yes or N for No)   
b. If yes, do you prefer a (please check one): 

i. Written procedure with examples incorporated into the  
SDDOT’s pavement preservation guides, or   

ii. Standalone tool in MS Excel   
 

6. Additional comments/suggestions not addressed so far that you would like us to consider as 
part of the SDDOT pavement preservation guidelines update are welcomed and appreciated. 
Please use space provided below: 
  
  
  
  
  
 

We greatly appreciate the time you have taken to complete this online questionnaire. Your input 
will greatly contribute to the successful completion of the project. 
 
Thank you, 
The SD019-01 Project Team 
 
 
 





Pavement Preservation Guide Update for SDDOT  
and Local Agencies   77 March 2021 
 

APPENDIX D: PAVEMENT PRESERVATION TECHNCIAL APPRAISAL  
(SDDOT JUNE 2009) 
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APPENDIX E: RUMBLE STRIP/STRIPE INSTALLATION 
(August 28, 2009 SDDOT Memorandum)
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