
 

Thin Maintenance Surfaces for 
Municipalities 

Final Report 
May 2007 

Sponsored by 
the Iowa Highway Research Board 
(IHRB Project TR-507) 
and 
the Iowa Department of Transportation 
(CTRE Project 03-161) 

Iowa State University’s Center for Transportation Research and Education is the umbrella organization for the following centers and programs:  Bridge Engineering Center • Center for Weather Impacts on Mobility 

and Safety • Construction Management & Technology  • Iowa Local Technical Assistance Program  • Iowa Traffi c Safety Data Service  • Midwest Transportation Consortium  • National Concrete Pavement 

Technology Center  • Partnership for Geotechnical Advancement  • Roadway Infrastructure Management and Operations Systems  •  Statewide Urban Design and Specifications • Traffic Safety and Operations 





Technical Report Documentation Page 

1. Report No. 
IHRB Project TR-507 

2. Government Accession No. 3. Recipient’s Catalog No. 

4. Title and Subtitle 
Thin Maintenance Surfaces for Municipalities  

5. Report Date 
May 2007 

6. Performing Organization Code 

7. Author(s) 
Charles Jahren, Duane Smith, and Cliff Plymesser 

8. Performing Organization Report No. 
CTRE Project 03-161 

9. Performing Organization Name and Address 
Center for Transportation Research and Education 

Iowa State University 

2711 South Loop Drive, Suite 4700 

Ames, IA 50010-8664 

10. Work Unit No. (TRAIS) 

11. Contract or Grant No. 

12. Sponsoring Organization Name and Address 
Iowa Highway Research Board 

Iowa Department of Transportation 

800 Lincoln Way 

Ames, IA 50010 

13. Type of Report and Period Covered 
Final Report 

14. Sponsoring Agency Code 

15. Supplementary Notes 
Visit www.ctre.iastate.edu for color PDF files of this and other research reports. 

16. Abstract 
As streets age, officials must deal with rehabilitating and reconstructing these pavements to maintain a safe and comfortable ride. In 
light of nationwide budget shortfalls, cost-effective methods of extending pavement service life must be developed or the overall 
condition of street systems will continue to fall. Thin maintenance surfaces (TMSs) are a set of cost-effective preventive maintenance 
surfacing techniques that can be used to extend the life of bituminous pavement—pavement built with hot mix asphalt, hot mix asphalt 
overlays of portland cement concrete pavements, built-up seal coat (chip seal), stabilized materials, or a combination of these. 

While previous phases of TMS research have provided information about the uses of thin maintenance surfaces in rural settings, urban 
areas have different road maintenance challenges that should be considered separately. This research provides city street officials with 
suggestions for TMS techniques that street departments can easily test and include into their current programs. This research project 
facilitated the construction of TMS test sections in Cedar Rapids, Council Bluffs, and West Des Moines (all urban settings in Iowa). 
Test section sites and surfaces were selected to suit the needs of municipalities and were applied to roads with an array of various 
distresses and maintenance needs. Condition surveys of each test section were performed before construction, after construction, and 
after the first winter to record the amount and severity of existing distress and calculate the pavement condition index. 

Because conditions of the test sections varied greatly, determining which surface was most successful by comparing case studies was not 
feasible. However, some general conclusions can be made from this research. TMSs are suitable preventive maintenance techniques for 
a municipal street department’s program for preserving existing pavements. Careful attention should be paid to proper planning, quality 
control during construction, aggregate and binder selection, and aggregate embedment in order to support successful TMS application. 

17. Key Words 
chipmat—fog seal—micro-surfacing—seal coat—slurry seal—thin overlays 

18. Distribution Statement 
No restrictions. 

19. Security Classification (of this 
report) 
Unclassified. 

20. Security Classification (of this 
page) 
Unclassified. 

21. No. of Pages 

74 plus appendices 

22. Price 

NA 

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized 





THIN MAINTENANCE SURFACES FOR  

MUNICIPALITIES  

Final Report 
May 2007 

Principal Investigator  
Charles Jahren  

Associate Professor of Civil, Construction, and Environmental Engineering 
Iowa State University 

Co-Principal Investigator 
Duane Smith  

Associate Director for Outreach  
Center for Transportation Research and Education, Iowa State University 

Research Assistant 
Cliff Plymesser 

Authors 
Charles Jahren, Duane Smith, and Cliff Plymesser  

Sponsored by 
the Iowa Highway Research Board  

(IHRB Project TR-507)  

Preparation of this report was financed in part  
through funds provided by the Iowa Department of Transportation  

through its research management agreement with the 
Center for Transportation Research and Education,  

CTRE Project 03-161.  

A report from  
Center for Transportation Research and Education  

Iowa State University  
2711 South Loop Drive, Suite 4700  

Ames, IA 50010-8664  
Phone: 515-294-8103  
Fax: 515-294-0467  

www.ctre.iastate.edu 



































http://www.aia-us.org










































































































http://www.slurry.org




APPENDIX A. COUNCIL BLUFFS DCP RESULTS 

SEAL COAT ROADWAY DYNAMIC CONE PENETROMETER TESTING 
COLLEGE ROAD 

COUNCIL CLUFFS, IOWA 

Test Location 
1 2 3 4 5 

Approximate Seal Coat Thickness, (in.) 
3  4  3  3  2.5  

Penetration 
Depth (below 

subgrade), 
Blow Counts per inch 

1  11  16  13  11  11  
2  16  29  21  13  20  
3  27  30  24  14  17  
4  28  20  17  18  26  
5  30  28  17  15  24  
6 25 16 158 18 22 
7  27  18  12  17  17  
8  25  19  10  15  18  
9  26  9  9  14  13  

10 16 19 8 17 13 
11 18 22 9 14 16 
12  6  22  10  14  9  
13 16 22 10 15 9 
14 16 20 14 14 13 
15 17 30 15 13 12 
16 16 33 15 15 12 
17 18 32 17 15 14 
18 20 29 15 16 15 

A-1  




















































