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Disclaimer

e Except for any statutes or regulations cited, the contents of
this presentation do not have the force and effect of law
and are not meant to bind the public in any way. This
presentation is intended only to provide clarity to the public
regarding existing requirements under the law or agency
policies. However, compliance with any applicable statutes
or regulations cited is required.

* Unless otherwise noted, FHWA is the source of all images in
this presentation.
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Key Acronyms

* AC: Asphalt-Concrete

* JCP: Jointed Concrete Pavement

* CRCP: Continuously Reinforced Concrete Pavement

* HPMS: Highway Performance Monitoring System

* IRI: International Roughness Index

* LRS: Linear Referencing System

* NHS: National Highway System

* PRC: HPMS Pavement Data Report Card (Pavement Report Card)
* PSR: Present Serviceability Rating

* TPM: Transportation Performance Management
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Pavement Performance

Depends on:
* Timely HPMS reporting
 Complete data
* Quality data

e

US. Department of Transportation

Highway Performance Monitoring System

Field Manual Errata Sheet

Office of Higlrway Policy Information

March 2018

December 2016

Office of Management & Budget (OMB) Control No. 2125-0028
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Pavement Data Quality Considerations

TPF-5(299

Table 6. Summary of data quality aspects adapted from Rodriguez (2017) relative to pavement condition data.

Data Quality
Aspect
Accessibility

Consistency

Relevance

Completeness
Accuracy and

Precision

Believability

Timely for Use

Relative Statement

DOTs can easily locate and access
the data.

The data are integrated and
coordinated, if different vendors or
equipment are used the information
does not change.

The data are relevant, clear, and
concise, and it is processed.

The data that is used perform the
job and make decisions is
available.

The data received are accurate and
precise.

DOTs can trust the data received.

The data are received on time.

Considerations

Few DOTs give details on reporting. database, and record-keeping processes. DOTs should provide
information on achieving data accessibility and provide successful case studies for good data storage
and record keeping.

Data consistency has proven challenging with the transition from manual data collection to high-
speed data collection and the ability to collect more data than ever before. Lack of standard
definitions for distresses creates challenges for data consistency. Changes in data collection vendors
can cause consistency challenges. Limited existing standards may have been established for manual
data collection and do not always translate to high-speed data collection equipment. The on-going
TPF research should aid in data consistency as standard definitions for distresses and processes for
certification, verification, and vendor selection are established.

DOTs have unique data requirements specific to their decision-making processes. Many vendors
adjust their algorithms to provide unique definitions for each DOT. The on-going TPF research may
result in standardized definitions for distress data, but it may take time for DOTs to implement them.
In the meantime, DOTs should have processes to verify that the data they are receiving is relevant to
their definitions and decision-making processes.

Data completeness is often checked during database checks during acceptance. Some DOTs do not
indicate processes for how data is checked for completeness. Successful practices for checking data
completeness should be included.

DOTs have requested example procedures for establishing ground reference data so that data can be
checked for accuracy. Many DOTs have processes for checking precision, and successful practices
should be provided. Several of the on-going TPF research studies include options for accuracy and
precision statements. These should be referenced as appropriate. Statistical processes for checking
data accuracy and precision at appropriate sample sizes should be included.

Transparency of data collection processes and documentation, review, and record-keeping of QC
activities increase data believability. Having established databases so that data can be checked year
to year is also useful as there are some expectations for reasonable changes in pavement condition.
Successful practices for QC and acceptance procedures and checking data year to year should be
provided.

Having the pavement condition data available for decision-making processes is important for DOTs.
Only a few DOTs indicate schedule statements in the QMP. Successful practices of scheduling
processes and having complete accepted data before decision-making processes should be included.

Note: This pavement data quality considerations matrix is referenced from the TPF-5(299) final report.
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Pavement Measures Calculation (23 CFR 490.313)

Asphalt and Continuous
Jointed Concrete Concrete

Overall Section | 3 metric ratings |2 metric ratings
Condition (IRI, cracking and (IRl and
Rating rutting/faulting) cracking)

percentage of lane-

All three metrics Both metrics
Good 9 miles in “Good”
rated “Good” rated “Good” -
condition
> 2 metrics rated  Both metrics per:.ent?ginf EUGE
Poor » " ” 9 miles in “Poor”
Poor” rated “Poor "
condition
. All other All other
Fair . L.
0 | combinations combinations
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Pavement Condition Thresholds (23 CFR 490.313)
Good Fair Poor
IRI
(inches/mile) <95 95-170 >170
Rutting <0.20 0.20-0.40 >0.40
(inches)
Faulting <0.10 0.10-0.15 >0.15
(inches)
. 5-20 (asphalt) >20 (asphalt)
C"’(ﬁ/k)'“g <5 5-15 (JCP) >15 (JCP)
° 5-10 (CRCP) >10 (CRCP)
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2020
State of the
Pavement
Report

artment of Transportation
Division of Maintenance
Pavement Program

April 2022

Images used with Caltrans’ permission
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TABLE 8. FEDERAL PAVEMENT CONDITION & PERFORMANCE METRICS & MEASURE CRITERIA

Condition Metrics

Good

I.R.I. (inches per mile)

Less than 95

Cracking (percentage) for
Asphalt Pavement

Less than 5

Cracking (percentage) for
JP.CP.

Less than 5

Cracking (percentage) for
C.R.C.P.

Less than 5

Rutting (inch) for Asphalt
Pavement

Less than 0.2

Faulting (inch) for J.P.C.P.

Less than 0.10

Note: This graphic is edited Table 8 from the 2020 Caltrans State of the
Pavement Report, dated April 2022



APCS — Automated Pavement Condition Survey

LIDAR  _ posSITIONING - INERTIAL POSITIONING - GPS

MODRE LESSE MSPING SYSIA, A6 ODUCHS Provides real-time ARAN position and

sensing technology, determines the position
9 o9y P orientation tracking, combining data from
orientation and other characteristics of
tactical-grade fiber optic gyros,

pavement and roadside objects J accelerometers, differential GPS and DMI

ARANsS are equipped with a differential
Global Positioning System integrated with a
DMI and Inertial Measurement System that
will fill in the gaps in the event of lost
satellite reception.

PAVE3D TEXTURE
(Option 2)

Pave3D sensors calculate full
lane width texture measured
in 5 AASHTO bands

RIGHT-OF-WAY VIDEO

ARANs can be outfitted with up to six 4K
cameras to capture nght-of-way images,
allowing a virtual road view from the comfort
and safety of an office

PAVEMENT DISTRESS

The ARAN'’s Pave3D subsystem collects
3D profile data, which is used for
automated distress detection and
pavement imaging.

ROUGHNESS

The Laser SDP measures
longitudinal road profile to
Class | standards and outputs
roughness index calculations in
real-time

RUTTING -
The Pave3D system accurately
measures the transverse profile of
the road with 4000 points over 4 GPR TEXTURE (option 1)

meters POSITIONING - DMI

The Distance Measuring Instrument measures linear
distance travelled. It also acts as a GPS position

Ground Penetrating Radar detects changes inroad ~ Smart Texture measures the

structure, including material thickness, composition ~ Mean profile depth of the
and condition. road surface macrotexture

backup, in the event of a poor satellite reception, the
DMI and Inertial Reference System fill in the gaps

Images used with Caltrans’ permission

Improve Pavement Quality Across California

https://catc.ca.gov/programs/sb 1#General%200verview
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Present Serviceability Rating (PSR)

PSR Description [Table 1. PSR description.*3]

4.0-5.0 Only new (or nearly new) superior pavements are likely to be smooth and distress free enough (sufficiently
free of cracks and patches) to qualify for this category. Most pavements constructed or resurfaced during
the data year would normally be rated in this category.

3.0-4.0 Pavements in this category, although not quite as smooth as those described above, give a first-class ride
and exhibit few, if any, visible signs of surface deterioration. Flexible pavements may be beginning to show
evidence of rutting and fine random cracks. Rigid pavements may be beginning to show evidence of slight
surface deterioration, such as minor cracks and spalling.

2.0-3.0 The riding qualities of pavements in this category are noticeably inferior to those of new pavements and
may be barely tolerable for high-speed traffic. Surface defects of flexible pavements may include rutting,
map cracking, and extensive patching. Rigid pavements in this group may have a few joint failures, faulting
and/or cracking, and some pumping.

1.0-2.0 Pavements in this category have deteriorated to such an extent that they affect the speed of free-flow
traffic. Flexible pavement may have large potholes and deep cracks. Distress includes raveling, cracking, and
rutting and occurs over 50 percent of the surface. Rigid pavement distress includes joint spalling, patching,
cracking, and scaling and may include pumping and faulting.

0.1-1.0 Pavements in this category are in an extremely deteriorated condition. The facility is passable only at
reduced speeds and with considerable ride discomfort. Large potholes and deep cracks exist. Distress
occurs over 75 percent or more of the surface.

Note: This rating system is described in 23 CFR 490.309(b)(1)(iv)(A), 490.309(b)(2)(iii)(A) and presented in HPMS (2016), “Chapter 4. Data Requirements and
Specifications,” table 4.4.
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Present Serviceability Rating (PSR

PSR Overall Pavement Condition Rating
[Table 2. Using PSR Metrics]

>4.0 Good
>2.0 and <4.0 Fair
<2.0 Poor

Note: This rating system is described in 23 CFR 490.309(b)(1)(iv)(A), 490.309(b)(2)(iii)(A) and presented in OMB (2016), “Chapter 4. Data Requirements and Specifications,” table 4.4.

Surface Type IRI (in/mi) Rutting (Inches) Cracking (Percent) Faulting (Inches) Rating

<95 <0.2 <5 Good

Asphalt Concrete Pavement 95-170 02-04 5-20 N/A Fair
>170 >0.4 >20 Poor
<95 <5 0.1 Good

Jointed Concrete Pavement 95-170 N/A 5-15 0.1-0.15 Fair
>170 >15 >0.15 Poor

<95 <5 Good

St ot [
>170 >10 Poor

Note: This information is from 23 CFR 490.313(b)(1) through 490.313(b)(3).
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Present Serviceability Rating (PSR) vs.

Pavement Condition Index (PCl)

Good Threshold PSR vs PCI

s AN

3 Poor Threshold

, L

1 /
Equivalent Poor ”

PSR

Equivalemt Good - AC >
Eguivalert Good -PCC
guivalent Go -

0 40 80, 96|
0 20 40 60 80 100
PCl/PClgy = AC ™ PCC
Source: FHWA.

Figure 1. lllustration. Caltrans PCI2ZPSR relationship for AC and PCC pavements.

Note: This information is from the Present Serviceability Rating Computation from Reported Distresses Report: FHWA-HRT-21-041
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Questions?
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Thank you!

Christy Poon-Atkins, P.E.
(202)893-0559
Christy.Poon-Atkins@dot.gov

S

U.S. Department of Transportation

Federal Highway Administration
14


mailto:Christy.Poon-Atkins@dot.gov



