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16   Abstract 
 Portland Cement Concrete Pavements (PCCP) with favorable as-constructed smoothness and lower rates of roughness 
progression are expected to have longer service lives. This study was done to estimate pavement damage due to dynamic wheel 
loads generated for various levels of roughness and also to quantify the effect of as-constructed smoothness and other design, 
construction, traffic, and climatic variables on the rate of roughness progression on concrete pavements in Kansas. Effect of 
concrete strength on estimated pavement damage was also studied. Selected inventory, construction, climatic, and annual 
roughness data were obtained for 21 PCCP projects constructed after 1992. From the annual roughness data in terms of 
International Roughness Index (IRI), collected by the South Dakota-type Profilometer, the rate of roughness progression was 
obtained through regression analysis . Multiple linear regression analysis was then done to find the functional relationships between 
the rate of IRI Roughness progression and the independent variables selected. The results show that the concrete modulus of 
rupture, subgrade material, number of wet days, and initial IRI roughness (roughness measured during the first year network-level 
survey after construction) significantly affect the rate of IRI roughness progression. Higher flexural strength tends to help retain 
as-constructed smoothness longer. Some pavements with high initial IRI roughness tend to become smoother as traffic passes over 
it presumably due to the “smoothening” of minor surface irregularities and stabilization of subgrade soil moisture during early 
years of pavement life. Permeable sub-base tends to decrease the rate of roughness progression. A trend analysis of annual IRI 
roughness data showed that the as constructed smoothness tends to “wear” out in about 3 to 5 years, and thus does not influence 
any future roughness development. The calculated dynamic wheel load has no definitive relationship with the roughness statistic, 
IRI. The dynamic wheel loads are rather functions of actual pavements profiles. The results of the damage analysis also indicate 
that neither pavement damage nor pavement life appeared to have any relationship with IRI. Concrete strength showed significant 
effect on pavement life. Higher strength concrete tends to have longer pavement life. Thus, use of high strength concrete is 
expected to result in PCC pavements with longer service life. Grinding reduces roughness on concrete pavements in the short term 
only. Grinding alone does not appear to be effective in lowering the rate of roughness progression in the long term 
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PREFACE 
 
The Kansas Department of Transportation’s (KDOT) Kansas Transportation Research 
and New-Developments (K-TRAN) Research Program funded this research project. It is 
an ongoing, cooperative and comprehensive research program addressing transportation 
needs of the state of Kansas utilizing academic and research resources from KDOT, 
Kansas State University and the University of Kansas. Transportation professionals in 
KDOT and the universities jointly develop the projects included in the research program. 
 
 
 

NOTICE 
 
The authors and the state of Kansas do not endorse products or manufacturers. Trade and 
manufacturers names appear herein solely because they are considered essential to the 
object of this report.  
 
This information is available in alternative accessible formats. To obtain an alternative 
format, contact the Office of Transportation Information, Kansas Department of 
Transportation, 915 SW Harrison Street, Room 754, Topeka, Kansas 66612-1568 or 
phone (785) 296-3585 (Voice) (TDD). 
 
 
 

DISCLAIMER 
 
The contents of this report reflect the views of the authors who are responsible for the 
facts and accuracy of the data presented herein. The contents do not necessarily reflect 
the views or the policies of the state of Kansas. This report does not constitute a standard, 
specification or regulation. 
 








































































































































































































































