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Project Overview

US-1 Volusia County 
Florida

Presenter
Presentation Notes
The Pavement Condition legend may  not be necessary
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1. Long-term Performance of Concrete Overlay

2. Performance Comparison of Three Different Laser 
Sensors

Project Objectives 



Florida Department of Transportation

 Existing AC was milled 4 inches 
 Milled surface overlaid with 1 inch type S AC 
 Ready-mix concrete, fixed form paving 
 Whitewashing to cool the AC
 Joints sealed with low modulus silicon 
 Transverse tinning and diamond grinding
 Two southbound lanes

Project Overview

Presenter
Presentation Notes
The diamond grinding caused sealant to be pulled out causing spalling in some areas
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 10 years, 1.2 million ESALs
 Test sections (19)
 Section length: ~500 feet 
 Slab thickness: 6, 7, 8 inches
 Slab length: 12, 14, 16, 18, 20 feet 
 Dowel-bar configuration: Standard (St), Special 

(Sp)*
o 1”  diameter (7 inch, 8 inch, and Control sections)
o ¾” diameter (6 inch sections)

Project Overview

Presenter
Presentation Notes
To date this roadway has been in service for 27 years with over 3 million ESALs; * First five special dowel slabs have no dowels 
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Project Overview

Standard (ST) Special (SP)

Dowel-bar configuration:

Presenter
Presentation Notes
View of the dowel bar standard and special dowel bars during construction with dowel baskets secured to the base



 Section ID

 Slab thickness

 Dowel-bar configuration

Florida Department of Transportation

8.5″ Limerock Subbase

6″ 7″  8″  

7″ CTL

1″ AC Base 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

14 12 14 16 12 14 16 14 16 18 14 16 18 16 18 20 16 18 20

St Sp St Sp St Sp St

Project Overview

Presenter
Presentation Notes
This is the project layout showing the 18 test sections plus a control section (section number zero)- traffic flows from right side to left 
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1. Long Term Performance of 
Concrete Overlay

Presenter
Presentation Notes
Next is the results from the condition survey performed in September of this year
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Smoothness
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Presenter
Presentation Notes
This slide shows distinctly that the slabs with standard dowels provide a smoother ride compared to slabs with dowels just in the wheelpaths
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Smoothness

Slab 
Thickness 

(in)

Dowel 
Config.

Joint Spacing     
(ft)

Average IRI
(in/mile)

IRI 
Difference 

6 
SP

12 - 16 
117

37
ST 80

7
SP

14 - 18
124

48
ST 76

8
SP

16 - 20
140

66
ST 74

Presenter
Presentation Notes
You can see the difference in smoothness due to different dowel bar configuration, and slab length – again special dowels result in rougher ride 
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Regression Analysis

 Smoothness

 Dowel-bar configuration has 
the most significant effect on 

smoothness 

Presenter
Presentation Notes
The multi-linear regression model shows that among the three explanatory variables dowel configuration had the most significant effect on IRI (response variable) which supports the results in the previous slide.
These regression plots were generated using a Statistical software package called  JUMP .  If you are curious in what this  powerful and user friendly 
statistical software package can do for you talk to the representatives Connie Freeman and Olivia Lippincott.  
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Faulting

 Slabs with special dowel bar configuration have relatively 
higher faulting 
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Presenter
Presentation Notes
Faulting overall is low (FDOT considers faulting when it is >= 1.3 mm). The trend is standard dowel bar configuration is better.
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Slab 
Thickness 

(in)

Dowel 
Config.

Joint Spacing     
(ft)

Average 
Faulting 

(mm)

Faulting  
Difference 

6 
SP

12 - 16 
1.3

0.3
ST 1.0

7
SP

14 - 18
1.5

0.6
ST 0.9

8
SP

16 - 20
1.4

0.5
ST 0.9

Faulting

Presenter
Presentation Notes
This slide shows distinctly that depending sections with the standard dowels provide a smoother ride compared to slabs with dowels just in the wheelpaths
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Regression Analysis 

 Faulting

 Dowel-bar configuration 
has the most significant 

effect on faulting 

Presenter
Presentation Notes
The same for Faulting… the regression model shows dowel bar configuration has the most significant effect on Faulting . 




Florida Department of Transportation

Summary

 For faulting and smoothness, long-term 
performance results show …
 Slabs with standard dowel-bar configuration provide smoother ride 

with lower faulting

 Slab length and thickness have a relatively insignificant effect on 

smoothness and faulting
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2.  Performance Comparison of Three 
Different Laser Sensors
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US1 Texture

 3 different textures 

Transverse TiningDiamond Grinding
(standard in FL)

“Two-Way” Diamond 
Grinding (atypical)

Presenter
Presentation Notes
This project has the three textures shown in this slide which is a very atypical
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Single Spot Wide Spot Ro-line 

Data Collection

 Device
 High speed profiler
 5 passes
 40 mph

 Test Parameters
 Single Spot, Widespot and Roline
 All mounted in LWP
 0.78 inch sampling
 0.001 mile reporting 
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64.59%

Single Spot Wide Spot Roline 

Height Lasers

Direction of Travel

Presenter
Presentation Notes
The footprint is 1/8 inch for SS, ¾ in for WS and 4 in for Roline mounted in tandem in LWP
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Single Spot Wide Spot Ro-line 

Marked LWP

Presenter
Presentation Notes
The LWP was marked with a 2 inch white circle shown by the red dotted circle 
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Single Spot Repeatability 
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Presenter
Presentation Notes
This is an example of IRI repeatability  within the SS (from section 18)
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Sensor Repeatability 

Sensor
IRI (in/mile)

Run 2 Run 3 Run 4 Run 5 Average
Single Spot 95.1 95.8 95.7 95.2 95.5
Wide Spot 95.9 96.3 96.4 96.1 96.2

Roline 94.0 94.1 94.6 94.2 94.2

Sensor
Repeatability Cross Correlation (%)
Min. Max. Average

Single Spot 93.0 95.9 95.0
Wide Spot 96.6 97.9 96.6

Roline 94.9 97.4 95.8

Presenter
Presentation Notes
Because of the worn texture, there is no significant difference between lasers 
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Sensor “Reproducibility”  

0

50

100

150

200

250

300

0 50 100 150 200 250 300

IR
I (

in
ch

/m
ile

)

IRI-Single Spot (inch/mile) 

Single Spot vs Roline
Single Spot vs Wide Spot
Line of Equality

Presenter
Presentation Notes
We see a better agreement between SS and WS than SS and Roline . This is an example from one section (18)
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Sensor Reproducibility 

Correlated Sensors Reproducibility Cross Correlation (%)

Single Spot vs Wide Spot 93.3

Single Spot vs Roline 94.9

Wide Spot vs Roline 93.8

Presenter
Presentation Notes
Because of the worn texture, there is no significant difference between lasers 
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Joint Detection

Section Number 
of Joints

Number of True Detected Joints Joint Detection (%)
Reliability                                                                     

(No. of True detected joints/No. of 
true and false detected joints)

Roline Single Spot Wide Spot Roline Single Spot Wide Spot Roline Single Spot Wide Spot
0 36 18 26 1 50 72 3 78 81 50
1 42 32 37 6 76 88 14 100 95 86
2 36 23 22 1 64 61 3 88 71 100
3 31 28 30 4 90 97 13 100 100 100
4 42 36 39 4 86 93 10 92 91 80
5 36 27 32 6 75 89 17 93 100 86
6 31 27 27 5 87 87 16 100 96 100
7 36 25 29 5 69 81 14 89 91 100
8 31 26 28 4 84 90 13 100 100 100
9 28 25 24 3 89 86 11 100 92 100

10 36 22 19 3 61 53 8 81 66 100
11 31 16 21 1 52 68 3 84 84 100
12 28 15 16 1 54 57 4 75 64 100
13 31 11 15 4 35 48 13 58 60 100
14 28 16 19 3 57 68 11 84 76 100
15 25 13 14 2 52 56 8 72 67 67
16 31 16 12 1 52 39 3 84 48 50
17 28 8 12 1 29 43 4 40 50 100
18 25 12 10 3 48 40 12 75 43 100

Average 64 69 9 84 77 90

Presenter
Presentation Notes
Joint Detection: SS had the best detection (69%), followed by Roline (64%), WS had the worst (9%)
Reliability:  Roline had highest 
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Faulting (Good agreement)
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Presenter
Presentation Notes
This slide shows an example of good agreement between the 3 lasers in measuring faulting (max difference is 1.3 mm)This section had worn diamond grinding surface texture.
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Joint Faulting (bad agreement)
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Presenter
Presentation Notes
Section 18 had an atypical texture (the slide I showed earlier with the three textures was from section 18)  



Florida Department of Transportation

Summary

 For smoothness …
 All three lasers correlate strongly

 For faulting …
 Single spot and Roline lasers had the best

combination of joint detection and reliability
Wide spot did not detect enough joints to be useful
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Questions? 
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