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Airport Concrete Pavement Technology Program (ACPTP) 
  

Request for Proposal (RFP) ACPTP 2023-7 
 

Design and Performance of Thin Concrete Airfield Pavement  
 

RESEARCH PROBLEM STATEMENT 

When airfield paving projects are designed and constructed with federal funds administered by the Federal 
Aviation Administration (FAA), FAA design and construction standards must be met. FAA Advisory Circular (AC) 
150/5320-6G Airport Pavement Design and Evaluation and FAA Rigid and Flexible Iterative Elastic Layer Design 
(FAARFIELD) design software must be used for pavement thickness design of federally funded airfield features 
(e.g., runways, taxiways, and aprons). Extensive research effort and testing was employed in the development 
of FAARFIELD and the design procedures in AC 150/5320-6G; however, most of the effort centered around 
heavily loaded pavement from aircraft with complex gear configurations, without significant consideration for 
general aviation (GA) airport pavement designed for smaller aircraft. For GA airports, FAA funded projects 
require a six-inch minimum thickness pavement for features designed for aircraft weighing 60,000 pounds or 
less although a five-inch minimum thickness is allowed if all aircraft using the pavement weigh less than 30,000 
pounds.  

Numerous federally funded GA airfield features around the country have been designed and constructed using 
the guidance in AC 150/5320-6G, which requires the minimum thickness without consideration of other 
parameters. Anecdotal examples suggest that many five- to seven-inch-thick airfield concrete pavements are 
still performing well, even after decades of routine aircraft loadings weighing more than what they were 
designed to support.  Examples also exist where airfield concrete pavements with smaller panel sizes (smaller 
than current FAA Advisory Circulars suggest) are performing very well and substantially exceeding their design-
lives. Research has been completed investigating the impact of panel size, thickness, strength, base type, etc. 
for heavy loaded pavement subject to wide body aircraft with complex gear configuration, but the relationship 
between airfield concrete pavement loading, panel size, thickness, and performance has not been studied as 
much for thin concrete pavement, particularly for concrete overlays.  The guidance in AC 150/5320-6G is 
focused on heavier aircraft and may not be optimal for GA airfield pavement design.  GA airfield pavements 
are often set apart in design details in Advisory Circular 150/5320-6G, which are adjusted for thinner concrete 
pavements. Nine inches is the break point for allowing tension ring design/tied joints (3.16.9.2); A-1 joints 
(3.16.9.3.2); using ties bars for the last 3 joints (3.16.10.1); and reinforce panels in areas subject to frost heave 
(3.16.5), which are common practices on GA airfields. 

Given the observed successful performance of thinner and smaller panel size airfield concrete pavements and 
the apparent lack of appropriate design guidance for lighter duty airfield pavements, opportunities may exist 
to enhance performance, reduce overall cost, and increase resilience of GA airfields by optimizing the design 
thickness and panel size of concrete airfield pavements. This question is particularly true for concrete overlays  
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since their outstanding performance has been documented in statewide airport pavement management  
system plans. This RFP presents an opportunity to study these thinner, lighter loaded pavements and to 
improve the cost effectiveness of airfield pavement construction. Engineers question if reducing apparent 
overdesign by concurrently optimizing thickness and panel size while also increasing pavement longevity, is 
feasible. In addition, under today’s climate changing environment the FAA is looking for ways to increase 
airfield sustainability and resiliency, especially in areas where inundation occurs more frequently.  Can 
concrete pavement design optimization, including overlays over existing asphalt pavement as well as over full 
depth reclamation (FDR) also present an opportunity to enhance the resilience of existing airfield pavements 
vulnerable to high water tables, frequent flooding, and inundation?   

OBJECTIVES 

The overall goal of this project is to examine and document the performance of GA airfield concrete 
pavements that are less than nine inches thick, including concrete overlays on asphalt surfaces and FDR with 
concrete surfaces.  Information and recommendations from the research are expected to support and aid in 
development of improvements for GA airfield concrete pavement design procedures.  In addition, the outcome 
of this research is expected to support suggested language to update FAA Advisory Circulars and improve GA 
airport concrete pavement design.   

Topics expected to be addressed include, but are not limited to:  
• Review existing literature on airfield concrete pavement design including concrete overlay design.  

Innovative Pavement Research Foundation (IPRF) report 04-02 Improved Overlay Design Parameters 
for Concrete Airfield Pavements should be included, as well as relevant reports published by the IPRF 
and the FAA Technical Center on concrete overlay work done at the FAA pavement testing facility. 

• Identify GA airfields in the U.S. with less than nine-inch thick concrete pavement, including concrete 
overlays still in service. The data set should include airports distributed geospatially across the 
continental U.S. Collect pavement management system (PMS) data where it exists.   

• Review and document the performance of these concrete airfield pavements as captured with the 
PMS data (with an emphasis on those more than 20 years old), capturing available relevant design, 
construction, and performance details. In the ideal case, this data would include construction date, 
subsurface and entire pavement structure, panel size, traffic, subdrainage network, maintenance, 
repair, distresses, mix design, aggregates sources for the mix design, equipment used for placement, 
contractor preforming the concrete placement, etc. Likewise identify GA airfields in the U.S. with 
similar design and construction attributes that have had premature failures capturing available 
relevant design, construction, and details. Original as-built drawings should be available to document 
subsurface features. Current and historical pavement management data (i.e. PCI) should be available 
to document performance over the pavement feature’s service life. The primary distress type(s) for 
each feature should be identified in the report, emphasizing features that are experiencing load-
related distress (i.e. cracking). 

• For pavements that have met or exceeded their design life and still have a pavement condition index 
(PCI) of 70 or greater, identify likely or potential reasons they performed well, when compared with 
other similar well preforming pavements as well as similar premature failing pavements. Likewise, for 
pavements with similar design and construction attributes that have had premature failures, identify 
the failures and likely reason(s) for failure.  

• Document the panel size and note features with smaller than standard panel sizes noted in AC 
150/5320-6G, Table 3-7 and compare the PCI to pavement with standard panel sizes.   

• Use the information collected to develop case studies and to help establish whether design procedures 
used (where known) are adequate or appropriate.   
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• Capture whether design traffic was realized and how this may have affected actual field performance 
versus predicted performance. Identify the critical, regular-use aircraft for pavement design. 
Investigate possible overload situations and document airports that have supported increased aircraft 
loading, exceeding the design aircraft fleet design mix. Document the panel sizes.  

• Consider the impact of flooding/inundation on pavement performance, particularly for concrete 
overlays over asphalt and concrete over FDR and document conditions and PCI deterioration; 
compared to asphalt pavements at the same facility where practical.   

• Make recommendations regarding needed improvements or enhancements in design procedures (e.g., 
optimizing thickness and panel size) to improve cost effectiveness, enhance resilience, and increase 
longevity of airfield concrete pavement.  

• Make recommendations regarding maintenance and repair of thin concrete airfield pavement (e.g., 
are there advantages to replacing smaller panels versus standard larger panels). 

• Make recommendation regarding research needed to validate results.   

TASKS 

The Principal Investigator (PI) will be responsible for executing a series of tasks and sub-tasks that will meet the 
objectives of this study within the time and budget available. The proposal does not need to reflect the  RFP’s 
exact budget or performance period, however, any deviation must be justified and explained.  After award 
notification, the ACPTP Project Manager will coordinate with the project PI to schedule a kick-off meeting.  

Task 1 - Literature Review  

The literature review should include at a minimum: 
• Publications, reports, and papers addressing airfield concrete pavement design and performance, 

including concrete overlay design.  IPRF reports on concrete overlay parameters should be included in 
this review, as well as any reports associated with concrete overlay research done at the FAA Technical 
Center.   

• Review and report of existing FAA, Tri-Services airport concrete pavement design procedures and 
specifications for lighter duty airfield pavements (e.g., GA airfields, pavements less than nine-inches in 
thickness etc.).  

• Pavement management system plans should be included to help identify potential GA airfield concrete 
projects and their performance. PCI data, construction history, pavement inundation frequency and/or 
history (if it exists), pavement performance models, etc., should be investigated and captured. 

Task 2 – Information Gathering/Interviews 

In addition to the literature review, the PI will also gather information from airport operators, consulting 
engineers, and other parties identified by the research team to identify GA and other airfields in the  U.S. 
including, but not limited to surplus military field airports currently operating as GA airports with less than 9-
inch thick concrete pavement still in service. To augment the literature review, the PI should investigate and 
document the performance of these concrete airfield pavements (with an emphasis on those more than 20 
years old), capturing available pertinent design, construction, and performance details to inform case studies 
and to help establish whether design procedures used (where known) were adequate or appropriate.   

Task 3 – Work Plan 

The PI will develop a work plan with detailed sub-tasks to describe the activities planned to address the 
objectives of this project. The PI should expect to include some site visits to airports to confirm information 
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collected in Tasks 1 and 2. The work plan should also include time for reviewing a draft final report and 
completed final report. The research team will submit a final work plan for the Project Technical Panel (PTP) to 
review. The PTP will meet with 1-2 key members of the research team to discuss the final work plan. The PI 
shall not proceed with the work plan and Task 4 until the PTP has reviewed and approved the work plan.   
 
Task 4 - Airport Site Visits/Scans 

After information gathering has occurred, if necessary for the research team to confirm what they have 
learned, the PI should coordinate site visits to airfields identified in Task 2 to better document the 
performance or pertinent design, construction, and performance details.  If site visits are warranted, the PI will 
coordinate with the respective airports to arrange and conduct the site visits. The PI shall indicate in their work 
plan if they plan to schedule site visits, and if so, how many airport visits are anticipated, and which airport 
facilities will be visited.  For each visit, a report shall be produced documenting the event and identifying main 
outcomes and conclusions.   

Task 5 – Draft and Final Report 

A draft final report 1) documenting the work performed under Task 1-4, findings including performance of 
airfield concrete pavements (including overlays on asphalt and FDR) that are less than nine-inches in thickness, 
and 2) making recommendations regarding needed improvements or enhancements in design procedures (e.g. 
optimizing thickness and panel size) to improve cost effectiveness, enhance resilience, and increase longevity 
of airfield concrete pavement. The draft final report will be submitted to the ACPTP project manager three 
months prior to the end of the contract.  The PI and the PTP will meet to discuss the work conducted along 
with the findings and outcomes of the project.  The one-day meeting will be held at a mutually agreed upon 
location for 1-2 key members of the research team; a virtual meeting may be substituted at the discretion of 
the PTP and ACPTP project director. The PI will have 1 month to submit a final 508 compliant report. 

REPORTS 

The following deliverables will be required: 
 Literature review and work plan for PTP review and approval (after 6 months) 
 Quarterly progress reports detailing work conducted and data collected  
 Draft final report(s) for PTP review and approval; report should document the research findings, site 

visit findings, and recommendations, including any suggestions for future research. 
 Final 508-compliant report 
 Technology transfer component outlining the findings and recommendations of this research in the 

form of a PowerPoint presentation with supporting materials 

FUNDS AVAILABLE: Not to exceed $600,000 
CONTRACT TIME: Not to exceed 30 months  
   Literature Review/Final Work Plan: 6 months from start date 
   Draft Final Report: 27 months from start date 
   Final Report and PowerPoint Presentation: 30 months   
ACPTP 2023-7 PROJECT MANAGER: Leif Wathne, lwathne@iastate.edu; 515-296-7032 
QUESTIONS ON RFP:  E-mail to ACPTP@iastate.edu  prior to March 31, 2023.  Answers will be emailed to 
questioner and posted at https://cptechcenter.org/airport-pavements/acptp/ 
PROPOSAL PREPARATION INSTRUCTIONS:  https://cptechcenter.org/airport-pavements/acptp/ 
ESTIMATED NOTICE TO PROCEED DATE:   July 1, 2023 
PROPOSAL DUE DATE:  APRIL 10, 2023, not later than 4:00 P.M. (Central Time) 
PROPOSAL SUBMIT:  ACPTP@iastate.edu (PDF proposal plus Excel spreadsheet, see proposal instructions) 
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