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the paving operation. Further investigation of the source of this long-wavelength content, 
and what relevance it may have to paving processes, is needed.  

3. What artifacts of the pavement or paving process are picked up in the RTS data such that 
corrections/adjustments can be made? 

• Real-time profilers pick up the effects from dowel basket rebound, which show up as 
dominant spectral content at the joint (dowel basket) spacing. This joint-related spectral 
content [is] not as dominant and, in most cases, [has not been] observed in projects that 
utilized dowel bar inserters. In most cases, dowel basket effects are less dominant in the 
hardened profiles, likely due to the finishing processes that remove many of these 
disturbances at the dowel baskets. 

• Stringline effects (stringline sag or chord effects) are picked up in both the real-time and 
hardened profile data. This is likely due to the inability of the finishing processes to 
remove this longer (25 to 50 ft) wavelength content.  

• Although dowel basket rebound and stringline sag effects may be dominant content in a 
spectral analysis, this does not mean that these factors adversely affect smoothness 
numbers. Dominant spectral content should always be evaluated in context of the overall 
smoothness numbers. 

• Spacing of concrete loads can also be picked up in real-time and hardened profile data. 
Load spacing content may be due to slight variations in the concrete mixture, which 
cause the paver to respond in such a manner as to leave a feature in the pavement profile, 
or this content may simply be due to the paver’s response to varying heads of fresh 
concrete in front of the paver. Similar to stringline effects, PSD content at the load 
spacing interval should always be evaluated in context of the overall smoothness numbers 

Additional RTS References 

The following additional resources are available on the National CP Tech Center’s Real-Time 
Smoothness webpage at https://cptechcenter.org/real-time-smoothness/: 

• Real-Time Smoothness Quick Reference Index (Fick and Merritt 2018a) 
• Real-Time Smoothness Pocket Reference (Fick and Merritt 2018b) 
• Real-Time Smoothness Measurements on Portland Cement Concrete Pavements During 

Construction (Fick et al. 2018) 

Hardened Pavement Smoothness Measurements 

Timely collection of hardened pavement profile data is critical for assessing the impacts of 
various project features and paving processes on pavement smoothness. Ideally, hardened profile 
data should be collected after each day of paving so that, if necessary, adjustments can be made 
to the next day’s paving. If an RTS system is also being used, it is critical to compare the RTS 
and hardened pavement results to develop a correlation between the two. This allows the 
contractor to have at least a general idea of the hardened pavement smoothness results based on 
the RTS numbers during paving.  

https://cptechcenter.org/real-time-smoothness/
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