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1

** Title 23 U.S.C. Section 409, provides that this information provided to you is not subject to discovery nor is it

admissible into evidence.

The information presented herein is summarized on a statewide basis as well as by District, by roadway system

type, by friction course type, and by contractor. Contractor statistics are further summarized by friction course

type, binder type, and roadway access type. In addition, Appendix A provides Ride data by project for each

District, and Appendix B provides a customer survey at the end of the report.

Executive Summary

This report is a synthesis of statewide project smoothness data collected from October 26, 2005 through December

6, 2006. It provides the end user with basic statistics on the Ride quality of projects tested for Ride Acceptance

(RA) and for Ride Evaluation (RE). RA testing is for project acceptance purposes as required by the smoothness

specifications, whereas RE is conducted for information only.

The traveling public wants smooth, safe, and long lasting pavements. Initial pavement smoothness has been shown

to improve the overall pavement performance. The Florida Department of Transportation (FDOT) has developed

smoothness specifications for the acceptance of asphalt pavements on high-speed facilities based on smoothness

results obtained with high-speed inertial profilers.



Introduction

The FDOT has worked very closely with the Federal Highway Administration (FHWA) and the construction

industry to improve pavement smoothness on Florida's state highways. To this end, a smoothness task team was

created with representatives from FDOT, FHWA and the paving industry to develop and implement non-contact

profiler based smoothness specifications. Sub-article 330-12.6 of the FDOT Standard Specifications sets the

requirements for Acceptance Testing for Pavement Smoothness by Laser Profiler.

FDOT RIDE QUALITY

RIDE QUALITY EVALUATION PROCESS

2

The Pavement Condition Unit of the State Materials Office (SMO) is responsible for conducting smoothness

evaluation using an inertial high-speed laser profiler. Florida test method FM 5-549 provides the method by which

a pavement is evaluated for smoothness.

Pavement smoothness is probably the single most important indicator of performance from the standpoint of the

traveling public, and a major determinant of roadway users' costs. Thus, attaining acceptable surface smoothness

on newly constructed and rehabilitated pavements is an important goal for highway agencies.

Ride quality has been used by FDOT for evaluating new construction and overlays projects (Ride Acceptance and

Ride Evaluation), and for monitoring long-term pavement performance at the network level. Most states including

Florida use high-speed inertial profilers to measure smoothness. The commonly used measures of roughness (or

smoothness) are the International Roughness Index (IRI) and Ride Number (RN). Since 1998, FDOT has been

using the RN for project level acceptance, and evaluation in accordance with ASTM  E-1489.
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Internet: http://www.dot.state.fl.us/statematerialsoffice/pavement/pavementhome.htm

The vehicle is driven along the wheel paths of the pavement section to be evaluated. As the vehicle travels at

highway speed, the sensors measure the vertical acceleration of the vehicle and the vertical distance between the

sensors and the pavement surface, as well as the traveled distance. The sensor signals are combined through a

computerized process to generate the longitudinal profiles in both wheel paths, from which the Profile Index (PI)

statistic is derived (2) . The resulting PI values are then processed through a non-linear mathematical

transformation to yield RN value(s) for each 0.1 mile or any other desired reporting interval (1) .

District project personnel may submit all requests for pavement evaluations using online request forms available at

the SMO's website:

Intranet: http://materials.dot.state.fl.us/smo/pavement/pavementhome.htm

The test vehicle uses a three laser sensor system, and two accelerometers mounted in the front bumper of a full-size

van. Two of the laser sensors are mounted equidistant from the bumper centerline so as to measure the

longitudinal profiles in the left and right wheel paths of the traveled surface. These 32 kHz lasers measure the

vertical distance from the pavement surface at an initial rate of 30 readings per inch as the vehicle travels at 60

mph. The data is filtered and reduced to a 6 inch recording interval. The accelerometers are mounted atop the two

outside lasers to isolate the vehicle vertical motion and thus provide a "zero" reference plane. The vehicle is also

equipped with a data acquisition system to collect and store the longitudinal profile data. A Distance Measuring

Instrument (DMI) is connected to the vehicle transmission and is used to record the longitudinal distance traveled.



PIR = Profile Index in the Right wheel path (ft/ft)

(1)

The Pavement Serviceability Index (PSI) has been used by engineers since the AASHO road test in the 1950's as

an estimate of the opinion of the traveling public of the roughness (or lack of smoothness) of roads. The Ride

Number (RN) is a profile index similar to the PSI, and was a result of NCHRP research study 1-23 in the 1980's

(1) . It is an index that rates rideability of a road using a 0 to 5 scale, where an RN of 5.0 is considered to be a

perfect ride quality road, and an RN of zero is an impassable road. The 0 to 5 scale was used because it was

familiar to the highway community, as it corresponds to the mean panel rating that would be given to a pavement

section based on drivers' perception of pavement roughness. The definition of these two end limits are given in

section 4.3.2 of ASTM E-1489.

The RN is defined by the following equation:

4

PIL = Profile Index in the Left wheel path (ft/ft)

(2)

…………………………………………

WHAT IS RIDE NUMBER?

…………………………………………

Where:

PIeRN 1605 −=

( )
2

22
RL PIPI

PI
+

=



The statistics presented in this report represent project Ride Acceptance (RA) and Ride Evaluation (RE) data

collected with SMO's laser profilers from October 26, 2005 through December 6, 2006. There are two (2)

other laser profilers being operated by District 4/6 and the Turnpike District in addition to the profilers

operated by the SMO staff. The information presented herein may not include all of the data collected with

the profilers from District 4/6 and the Turnpike District.

The data analyzed herein consists of all lots greater than or equal to 0.01 mile and less than or equal to 0.1

mile in length.

5

Observations and General Notes

2.

The following points/observations were made during the compilation of this report.

1.
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Figure 3 Statewide Ride Distribution, Toll Roads
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2.1 District 2 Ride Distribution

Figure 12 District 2 Ride Distribution, All Systems
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Figure 15 District 3 Ride Distribution, All Systems

MeanTotal No
of Lots St. DevTotal No

of Miles

All Systems

District

Lots

3

4.6127.7281306

Minimum

District-3 Ride Distribution, All Systems

0.
00

%

0.
00

%

0.
00

%

0.
03

%

0.
00

%

0.
00

%

0.
00

%

0.
00

%

0.
00

%

0.
00

%

0.
00

%

0.
10

%

0.
49

%

0.
47

%

1.
05

%

2.
91

%

14
.0

4%

20
.2

7%

18
.8

3%

17
.5

0%

17
.9

7%

6.
19

%

0.
16

%

0.
00

%

0.
00

%

0.
00

%

0.
00

%
0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

<2.5 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Ride Number (RN)

Pe
rc

en
ta

ge
 o

f M
ile

s

Total Miles: 127.728



0.168

0.09

3965 94.951 4.62.7

Minimum

32.777 3.6

4.2 0.19

Maximum

3.2 Ride Distribution by System Type

Miles

341 4.3 0 0.000

Primary

Interstate

Lots
Mean

Figure 16 District 3 Ride Distribution, by System Type

St. Dev
RN ≤ 3.5

Type

4.1

32

Total No
of Miles

Total No
of Lots

Primary

0.
00

%
0.

00
%

0.
00

%
0.

04
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

14
%

0.
61

%
0.

63
%

1.
41

%
3.

15
% 8.

58
% 11

.8
0%

19
.1

8%
21

.7
6%

24
.1

7%
8.

32
%

0.
21

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

<2.5 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Ride Number (RN)

Pe
rc

en
ta

ge
 o

f M
ile

s

Total Miles: 94.951

Interstate

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
11

%
0.

00
%

0.
00

%
2.

22
%

29
.8

6%
44

.8
2%

17
.8

4%
5.

15
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

<2.5 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

Ride Number (RN)

Pe
rc

en
ta

ge
 o

f M
ile

s

Total Miles: 32.777



Type

Figure 17 District 3 Ride Distribution, by Friction Course Type
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Table 12 District 3 Contractor Statistics, by Friction Course Type
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3.4 District 3 Contractor Statistics
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Note: The State Materials Office has not evaluated any projects in District 4 during the period of time

covered by this report.
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5.2 Ride Distribution by System Type

Figure 19 District 5 Ride Distribution, by System Type
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Figure 20 District 5 Ride Distribution, by Friction Course Type
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Table 13 District 5 Contractor Statistics

Contractor MaximumMeanTotal No
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Table 14 District 5 Contractor Statistics, by Friction Course Type
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Note: The State Materials Office has not evaluated any projects in District 6 during the period of time

covered by this report.
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7
District

Mean

Figure 21 District 7 Ride Distribution, All Systems
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Figure 22 District 7 Ride Distribution, by System Type
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8.1 District 8 (Turnpike) Ride Distribution

Figure 24 District 8 Ride Distribution, Turnpike
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FC5

Note: District 8 is comprised of the Turnpike only. Therefore a separate graph of ride distribution by

system type has not been shown.
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Figure 25 District 8 Ride Distribution, by Friction Course Type
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Table 18 District 8 Contractor Statistics, by Friction Course Type
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8.3 District 8 Contractor Statistics

Table 17 District 5 Contractor Statistics
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Note: The State Materials Office has not evaluated any projects in District 4 during the period of time

covered by this report.
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Note: The State Materials Office has not evaluated any projects in District 6 during the period of time

covered by this report.

District 6 Project Information
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21

2 54

5

3

3

3

4

(Optional)
Title:Your Name:

In an effort to continuously improve our customer service, the Pavement Material Systems Section of the State
Materials Office requests your input by filling out and returning this survey form.

Customer Survey

Address: City/State/Zip:
Phone: e-mail:

B-1

Organization of Information

Clarity of Graphical Information

1

5007 NE 39th Ave.

1 2

What changes would you recommend to improve this report?

What was the most useful/informative part of this report?

1 2Overall Value of this Report

State Materials Office

Attn: Stacy Scott

4 5Format of Tables

Gainesville, FL 32609

Please provide an answer to the following questions.  Use an additional sheet(s) if needed.

4 5

Detach and mail to:

What was the least useful/informative part of this report?

3

1Usefulness of Content

Please rate each of the following factors using the scale provided. A "1" corresponds to Very Poor , and a "5"
corresponds to Excellent .

2 3 4 5

Company/Office/Organization:

Stacy.scott@dot.state.fl.usOr Email to: 


