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PM2 – Pavements: 
What and Why? 

• Legislative Goals 
• What’s really happening 

Presenter
Presentation Notes
Words and Thoughts:
Pre-Map 21 Pavement Programs (IM, NHS, BR, etc.)
What’s Changed
Congressional Intent
Pavement Focused Roles – Planning/Asset Management/Transportation Performance Management
Connection to Performance-based planning and TAMP

“Transparency and accountability”
Parity with other Federal Programs



PM2 – Pavements: 
What’s Required? 

• Legislative 
• Set Targets 
• Report Performance 
• Maintain Minimum Standard 

for Interstate  

Presenter
Presentation Notes
Words and Thoughts:
Non-negotiable stuff – in the Legislation
Intent is Explaining Programs in meaningful terms – aka Transparency & Accountability
Important for Legislators
Important for Taxpayers
Important for Transportation Future

Key is understanding what taxpayers are getting for $$$ and what they are not getting.

Other:
Do people believe that repaving the Interstate costs $800K per lane-mile on the average?  (2012 numbers HPMS & FMIS)
Does anyone really know how much a Bridge costs?  
Are pavements important to triple bottom line – Social, Economic, and Environment?  
Secretary talks about “State of Good Repair”… 
Lots of talk about investing in Infrastructure – Not a lot of talk about how to pay for it.  Don’t need to go there…



PM2 – Pavements: 
More of What’s Required? 

• NPRM 
• Target Procedures 
• Reporting Details 
• Performance Information  

Presenter
Presentation Notes
Words and Thoughts:
Processes to set targets, who is involved, when to set them, what they are supposed to represent.  (Chris covered this)
Reporting performance – Full reports proposed every 4 years; Substantial Progress every 2 years
Information to calculate Good, Fair, Poor so that reports make sense.
Don’t get excited yet;  Details coming.

Lots of misunderstanding about targets – supposed to be expectation of where conditions will be at end of period. 
Not where we want to be.
Not where we could be if we got more money.
Not where we would be if nothing goes wrong.
Needs to be fair prediction based on planned efforts and goals (STIP/Long-Range Plan), inventory and conditions, expected revenues, and acceptable risks State is willing to take.
Obviously, part of bigger picture but PM2 Pavements defines how it is quantified.

Other stuff:
Intent is State should have systematic way to do this – most do but not always documented – not many put it in terms that ordinary taxpayer understands.
FHWA charged with accumulating performance at national level;  Will be published – transparency!!!!



The Details… 
(Per NPRM) 

This presentation is made by a professional Federal Employee under controlled conditions 
that are not to be taken seriously or intended a s guidance because virtually everything is 
subject to change at any time before the final Rule is published and made effective.  Do not 
attempt to interpret this as being authoritative information of any kind or consider it suitable 
for anything other than personal entertainment. 

Disclaimer!!! 

Presenter
Presentation Notes
Words of Wisdom:
Don’t control the process.
Rulemaking is a federal process that is carefully designed and monitored to make sure everyone gets a chance to be heard and provide input to rules before they become law. 
I appears cumbersome.
Carefully monitored on everything said.
Have spies in the room.
Reality:  Nothing is Final until the Final Rule comes out.
Changes can happen at any time.



The Details… 
(Per NPRM) 

NPRM Pavement Focus: 
• Data 
• Calculate and Report Performance 

Presenter
Presentation Notes
Terms and concepts:
What I can talk about is what’s in the Legislation and what the NPRM proposes.
That might be useful at this point.
I can also tell you what comments we received, in case you didn’t get a chance to read all of them.  (about 300)
Can’t discuss responses or even which way we are leaning.

Basics:
Define Performance
Link pavement conditions
Uniform procedures
Strict timelines
Calculation methods

What’s performance? Two critical points:
Deliver what it is supposed to
Major investment need   $ 40 B $$$



Walk through the NPRM 
for Pavements 

§ 490.301, 303, and 305: 
 
Purpose, Applicability, Definitions 

Presenter
Presentation Notes
Introductory Sections 
Straightforward, not controversial
What is this NPRM and Why are we doing it? 
Mostly legal to avoid confusion…
Example: Continuously Reinforced Concrete Pavement means ….



§ 490.307: 
Performance Measures 

Walking through… 

• Interstate  
• Rest of NHS 

Presenter
Presentation Notes
Goal:
Define how to measure performance
4 measures – %Good and %Poor for each

Idea is expectations for user.
How good are the roads?  And
What’s it going to cost me?
What they want to know.
Not explicitly mentioned but implied is the time element – Performance measured over reporting period - 4 years proposed.
Not intended to schedule/design/identify work – States have programs do that. 
So far…No excitement.



§ 490.309: 
Data Requirements 

Walking through… 

• What data to collect 
• Where to collect data 
• How to collect the data 
• How often to collect the data 
• What to Report 

§ 490.311: 
Pavement Metrics 

Presenter
Presentation Notes
Key words and concepts:
Attention – Lots of comments
Uniformity critical
More quantity than current but not new or exotic
Based on need for performance
Thin layer 
Close to field data, not index or calculated data
What: IRI, Cracking, Rutting, Faulting
Where: Whole system 1 lane continuously; 2 directions on Interstate, 1 direction on rest of NHS
How: HPMS Field Manual, based mostly on AASHTO specifications; 0.1 Mile  (528 feet) sections; Mostly Automated but could use some manual methods; same equipment States already use.
Frequency: Interstate annually; Rest biennial.

Not everyone is happy. 



IRI Measurement: 

Pavement Roughness 
HPMS Item 47 

Presenter
Presentation Notes
Words:
How it works:
IRI is a statistic derived from pavement profiles as measured with one of these devices.  Several manufacturers.
Not actual profile - not referenced to fixed elevation.
Works using synchronized accelerometer and laser measurement that gives a profile point every 2 inches at 60 mph.
Defined computer algorithm converts this to IRI.
System has been around since 1980’s and continues to get better.
Group – RPUG that doing excellent work to make the system better.
Important things:
Device outputs value called “quarter car” in each wheelpath – roughly the profile experienced be each wheel on a car
 – HPMS wants the average of the left and right aka Mean Roughness Index (MRI).  Not done by averaging profiles then calculating IRI aka “half car”

Limits: Doesn’t work at low speeds or in stop and go traffic. R&D working on it.  More on this in a few minutes.



Cracking Measurement: 
HPMS Item 52 

Asphalt: % of 0.1 mile 
Section that has cracks in 
wheelpaths to nearest 1% 

JCP: % of slabs in 0.1 mile 
Section that have cracks 
to nearest 1% 

Presenter
Presentation Notes
Concepts:
A little tricky.
Three ways to measure:
Manual – Walk the road and measure what’s cracked
Semi-automated – Photograph the pavement, measure cracks from photos
Fully Automated – Photograph the pavement, use computer algorithms to measure cracks.
NPRM allows all three, but realistically – don’t be out walking on Interstate.

Another tricky issue





Presenter
Presentation Notes
Info:
Typically, Cracking is measured only in wheelpath – load related
Wheelpath is 2 ½ feet wide (AASHTO)
Let me do a quick example:
Section 0.1 mile =528 feet; Lane width = 12 feet
Cracks on 300 feet of wheelpaths.
Total area cracked is 2.5 * 300 = 750 sq.ft.
Area of section = 528 ft. * 12 ft. = 6336 sq.ft.
% cracked = 750 sq.ft. / 6336 sq.ft. = 11.83%  - Report as 12% cracked.



Presenter
Presentation Notes
Info:
What these actually look like.



0.1 mile (35 sections) 

Joints 

Jointed Concrete Pavements 

Presenter
Presentation Notes
Info:
Concrete pavement
0.1 mile section, joints at 15 feet, 35 slabs in section.
5 slabs cracked – note not corner breaks etc.
5/35 = .142 = 14.2% cracked – Report 14%




Rutting in Asphalt 
Pavement 
HPMS Item 50 

Photo of Rutting, 
Measurement equipment 
Drawing 

Presenter
Presentation Notes
Info:
Why do we care about ruts?
Ponding water.
Hydroplaning Safety problem

Three ways to measure it.
Manually – Straightedge and ruler, not practical
5 –point laser 
Scanning laser 900 to 4000 points across the lane.
Reported as the average rutting in a section (.1 mile) to the nearest 0.1 inch.

Issues with 5-point laser because points might not get deepest part of rut.  Have to drive exactly in same path to get repeatable results.
Some folks want to phase out the 5 point laser;  Not everyone has the scanning devices yet.

Rutting is only for asphalt pavements.
Exists in concrete where there are studded tires and where snow chains are used. 
Big problem in states with mountains, still a safety issue. 
NPRM doesn’t require measuring that.






Rutting in Asphalt 
Pavement 
HPMS Item 50 

Presenter
Presentation Notes

Device to measure rutting
Lasers both sides of vehicle
About 4000 points across pavement every 2 inches at 60 mph




Faulting in Concrete 
Pavement 
HPMS Item 51 

Presenter
Presentation Notes
Info:
Everyone knows what this is. Bump etc.  Annoying, also operational and structural problem.
Caused by slabs not settling evenly.  Expensive to fix.

Measured two ways:
Manually, usually with a Georgia Faultmeter.
Automated, from profiles using a special algorithm.

Automated method is relatively new.
Depends on knowing the slab length, not foolproof.

Report in HPMS as average faulting per section (0.1 mile) to nearest 0.1 inch.
Issue – some agencies accumulate data.  Get an error with HPMS; could show up as average of 8 inches faulting – difficult to drive on even with a 4 wheel drive truck.
Make a note to check and see if this is reasonable; anything over about ¼” is suspect.




Through Lanes, HPMS Item 7 
Surface Type, HPMS Item 49 
Structure Type, HPMS Item 4 

What else? 

0.1 mi. 
typical 

Remove 
Section 

Bridge 

Presenter
Presentation Notes
Info:

Important.

Tells number of lanes the data represents.  Not climbing lanes, off-ramps, auxiliary lanes, etc.
Asphalt or Concrete; Majority of section rules unless you break it at the pavement type.
Structure means knowing if there is a bridge.  If it is in Item 4, we take it out.
We have to remove it for performance – in legislation.
Options:  If beginning and end of bridge known, identify as separate section.
If not, take out whole 528 foot section.  (or two sections)
What about the bump at the end of the bridge?  

This stuff should not change from year to year unless major construction.  
Not many reasons to miss this data.
Surface Type from Google Maps.
Miss culverts in the field, but could cross check with NBI.





Metadata: 
• Date data collected 
• Type of equipment/method 

What else? 

Schedule: 
• Interstate – April 15 
• Rest of NHS – June 15 

Missing Data: 
• NPRM – Missing = “Poor” 

Presenter
Presentation Notes
Info:
Metadata isn’t particularly new but expanded.

Schedule is advanced.
Why?
Legislation requires FHWA to publish results and possibly take action before next fiscal year starts.
Basically, evaluation for performance has to be done on whatever data is in HPMS on June 15th.
If nothing is there, State will be reported as in non-compliance with legislation.

Missing data is major problem
Inaccurate Reporting; May look worse or better than really exist.
Not fair to States who work hard to get all data.
Somewhat punitive.
NPRM asked for suggestions to deal with it.

No one happy about it.



Still Walking… 

§ 490.313: 
Calculation of Performance 
Management Measures 

- Or - 

How good is “Good”? 
How poor is “Poor”? 
What about everything else? 

Presenter
Presentation Notes
Back to walking through the NPRM.

No index here.

For each thing measured, we calculate whether it is ok or not.
In fact, we calculate if it is better than ok or worse than ok.




Pavement Metrics… 

Metric Pavement Good? Poor? 
IRI All <95 >170* 

Cracking All <5% >10% 
Rutting Asphalt <.20 >.40 
Faulting Concrete <.05 >.15 
*IRI>220 in “Urbanized Areas” 

CRCP has different standards!! 

Presenter
Presentation Notes
Info.
Calculation part of NPRM
Not using an index here.
Just the data.

Values from MEPDG Performance Criteria as adopted by most States.

Not everyone agrees. 



Pavement Metrics… 

Overall for 3 metrics: 
3 “Good” = “Good” 
2 “Poor”  = “Poor” 
Everything else = “Fair” 

Note: Different Measure for CRCP 

Presenter
Presentation Notes
Info.

For asphalt or jointed concrete pavements, there are three metrics.

To be “Good” all three metrics have to be “Good”.
This means the pavement is in great shape and needs zero attention other than routine maintenance.
To be “Poor” two out of three metrics have to be “Poor”.
By the time the pavement reaches this point, it is really rough and falling apart.  More likely, Maintenance crews are out there constantly doing work to “hold it together”.
“Fair” not really used in language but available if needed.
For CRCP, there has to be a different metric because there are no joints and cracking means different things.
Not much of it on NHS.  If you have some, take a look at the criteria in NPRM.



Pavement Measures 

In NPRM: 

This means: 

% Good =  Total amount of “Good” pavement 
Total amount of pavement 

100 x 

Presenter
Presentation Notes
Info:
Simply, how much of the system is in Good condition
And similarly, how much of the system is in Poor condition
The rest is assumed to be in “Fair” condition, meaning works ok but need occasional work to keep it going.

Note that these are lane-miles, not centerline miles.  Dollars get spent and taxpayers use all lanes so the measure has to cover that.

Most of the NHS should be in Fair Condition.
Interstate should have larger percentage in Good condition.

And, not everyone agrees.



§ 490.315: 
Minimum Standard for Pavement 
Conditions on Interstate Highways 

Still Walking… 

• Required by Legislation 
• NPRM proposed no more than 5% “Poor” 

Presenter
Presentation Notes
Info:
Legislation required NPRM to set a value.
Based on best information available.

In Preamble, FHWA agreed to revisit this after one cycle of data & consider if value should be adjusted.

This is for Interstate pavements only!!!!  Break point for serviceability.
No legislation in place to extend beyond that.

5% of the lane miles of the Interstate system is over 11,000 lane-miles nationally. (221,000 lane miles total)
Some officials think this is too much.



§ 490.317: 
Penalty for not maintaining Minimum 
Standard for Pavement Conditions on 
Interstate Highways 

Still Walking… 

• Set by Legislation 
• Applies if States exceeds 5% Poor for two 

consecutive years 
• Re-establishes former Interstate 

Maintenance Program + some STP funds 

Presenter
Presentation Notes
Info:
Look at the other part of this…
Only Interstate Pavements…
State has to miss the minimum standard for 2 years in a row.
Penalty restricts funds for Interstate improvements.
Stays in place until State meets minimum standard.



And Lastly… 

§ 490.319: 
Other Requirements 

• Formalizes Reporting Dates to HPMS 
• Requires State to have Data Quality 

Management Program 

Presenter
Presentation Notes
Info:
Talked about the dates, this just makes them part of the law.

Requires State to have Data Quality Management Program




Data Quality Management Program 

Contains Processes for: 
1. Calibrate/Certify equipment 
2. Certify People doing data collection 
3. QC measures 
4. Data sampling, review, checking 
5. Resolving errors and acceptance 

Presenter
Presentation Notes
Info:
Data Quality Management Program

Most States already have the elements of this in programs
Need to formalize it.

Methods not specified; State should use programs that works for them
Because it critically affect Performance, FHWA needs to approve it.
Some training already underway on good practices.
Formal guidance with final rule.

Nothing more than knowing you can trust the data.
Good for State; Good for FHWA; Good for the taxpayer.




NPRM Comments 

Major issues: 
• Ownership of NHS & Reporting Requirements 
• Schedules 
• Continuous Measurement of Distresses  
• Minimum Condition for Interstate Pavements 
• Cracking, Rutting and Faulting Metrics 
• Missing Data 

Presenter
Presentation Notes
Info:
Received around 300 comments in docket, some pretty extensive.
Still working through them.
We have to consider all comments and justify keeping or changing anything from the NPRM.

Grouped major issues. 
Not allowed to talk about responses at this time.




NPRM Key Items 

1. Transparency and Accountability 
2. Pavement Data increasing in importance 
3. Timeliness Critical 
4. Program Scrutiny is increasing  

Lessons from MAP-21: 

Presenter
Presentation Notes
Info:
Things to remember, and not just because for Federal Legislation:

Congress made the Purpose and Goals strong and has not backed away from that position.
We live in a data-centric world.  If you handle data, there is a lot more work ahead.
Emphasis on getting data in on time.  Everyone is on tight schedule.
Programs are getting more scrutiny at every level.  Transparency and accountability is essential at every level.



Presenter
Presentation Notes
Words of wisdom??

Overwhelming, OK
Time to implement – some is built in, never seems like enough.





Available Assistance: 
 
• FHWA Contacts 
• TPM Courses 
• TPM Website 
• Official Guidance  
• Reference Materials 
• HPMS Tools 
• NHPP Funding eligibility 
• Technology 

Presenter
Presentation Notes
Available assistance:

Of course.  FHWA is here to help.  
Compassion.
Don’t hesitate to call one of us with questions. 
We are planning courses to specifically target the issues.
Lots of source materials.
Many user groups forming.




Contacts: 

Thomas Van 
Tel: 202-366-1341 
Email: thomas.van@dot.gov 

TPM Website: 
https://www.fhwa.dot.gov/tpm/
 

Presenter
Presentation Notes
You can talk to your Division Office.  
If there are still questions contact us in Washington.


https://www.fhwa.dot.gov/tpm/
https://www.fhwa.dot.gov/tpm/
https://www.fhwa.dot.gov/tpm/
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