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Goals

Improve HPMS

Pavement Performance

Data quality so the

agency has confidence

as we use it in [nsecurities

performance are loud.

management

WWW.LIVELIFEHAPPY.COM

R

US. Department of Transportation
Federal Highway Administration


Presenter
Presentation Notes
CHRIS


What does that mean?

HMPS data - including
pavement performance data

—On time
—Complete
—Quality (confidence)




Report Card Purpose

* Tool to use when reviewing
current data submission based
on trends in past data
submissions

 Doesn’t say your data is right or
wrong, but it deserves some
attention




USING YOUR OWN DATA IS LIKE
EATING YOUR DOG’S FOOD

IT WILL GET BETTER
IF YOU HAVE TO CONSUME IT.

Federal Highway Administration
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Presenter
Presentation Notes
Over the last three years we have seen drastic improvements nationwide in the missing surface type and percent poor on the Interstate.  I would like to think that pavements have gotten this much better but in reality the decrease in percent poor is due to more complete data.


Details

 Quantity

e Quality
e Distributions
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- HPMS Pavement Performance Report Card 2014

GOOD-FAIR-POOR YEAR RECORD 2014
LANE MILES EXPANDED SAMPLE GOOD 2882.731
LANE MILES EXPANDED SAMPLE FAIR 10984.369
LANE MILES EXPANDED SAMPLE POOR 1024.930
LANE MILES EXPANDED SAMPLE MISSING SURFACE TYPE 119.219
TOTAL 15011.249

M LAMNE MILES EXPANDED SAMPLE GOOD

LAMNE MILES EXPANDED SAMPLE FAIR

M LAME MILES EXPANDED SAMPLE POOR

W LANE MILES EXPANDED SAMPLE MISSING SURFACE
TYPE

73.17%
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This is the G-F-P distribution for a particular state

Mainline Interstate

Expanded samples


- HPMS Pavement Performance Report Card 2014

DATA IMPORT CHECK

FIPS CODE
STATE NAME

STATE ABBREVIATION

2013 HM-41 INTERSTATE CENTERLINE MILES 2451.432
IMPORTED DATA INTERSTATE CENTERLINE MILES 2451.360
DELTA -0.072
2013 HM-43 INTERSTATE LANE MILES 14866.790
IMPORTED DATA INTERSTATE LANE MILES 15207.240
DELTA 340.450
HPMS DATA QUANTITY - PAVEMENT

TOTAL INTERSTATE LAMNE MILES BASED ON EXPANDED SAMPLES MISSING CRACKING PERCENT DATA 5082.535
TOTAL INTERSTATE LAME MILES BASED ON EXPANDED SAMPLES MISSING FAULTING DATA 532.776
TOTAL INTERSTATE LAMNE MILES BASED ON EXPANDED SAMPLES MISSING IRI DATA 395.339
TOTAL INTERSTATE LANE MILES BASED ON FULL EXTENT MISSING IRI DATA 779.040
TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES MISSING RUTTING DATA 370.148
TOTAL INTERSTATE LAME MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS NOT PROPERLY CODED. A CODING OF 1

FOR UNSURFACED OR BLANK IS NOT ACCEPTABLE ON THE INTERSTATE. 115.219
TOTAL INTERSTATE LAMNE MILES WHERE THROUGH LANES IS CODED AS AL, 2, OR 3. ALTHOUGH THIS IS POSSIBLE AT INTERSTATE

TERMINAL SECTION OR SOME INTERCHANGES THESE SECTIONS SHOULD BE VERIFIED. 7.330
TOTAL INTERSTATE LANE MILES BASED ON FULL EXTENT EXCLUDING SECTIONS CODED AS A BRIDGE 14449.670
TOTAL INTERSTATE LAMNE MILES BASED ON EXPANDED SAMPLES EXCLUDING SECTIONS CODED AS A BRIDGE 15011.249
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Page 2 checks for missing distress data as well as mileage and through lanes

Here is a state with a lot of missing data

The Interstate grew by 340 lane miles last year – this was due to correction of a miscoding of through lanes


_ HPMS Pavement Performance Report Card

2014

DATA IMPORT CHECK

FIPS CODE

STATE NAME

STATE ABBREVIATION

2013 HM-41 INTERSTATE CENTERLINE MILES 2185.040
IMPORTED DATA INTERSTATE CENTERLINE MILES 2185.040
DELTA 0.000
2013 HM-60 INTERSTATE LANE MILES 9864.660
IMPORTED DATA INTERSTATE LANE MILES 9896.260
DELTA -31.600
HPMS DATA QUANTITY - PAVEMENT

TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES MISSING CRACKING PERCENT DATA 0.000
TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES MISSING FAULTING DATA 0.000
TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES MISSING IRl DATA 0.000
TOTAL INTERSTATE LANE MILES BASED ON FULL EXTENT MISSING IRl DATA 0.000
TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES MISSING RUTTING DATA 0.000
TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS NOT PROPERLY CODED. A CODING OF 1

FOR UNSURFACED OR BLANK IS NOT ACCEPTABLE ON THE INTERSTATE. 0.000
TOTAL INTERSTATE LANE MILES WHERE THROUGH LANES IS CODED AS A1, 2, OR 3. ALTHOUGH THIS IS POSSIBLE AT INTERSTATE

TERMINAL SECTION OR SOME INTERCHANGES THESE SECTIONS SHOULD BE VERIFIED. 4.300
TOTAL INTERSTATE LANE MILES BASED ON FULL EXTENT EXCLUDING SECTIONS CODED AS A BRIDGE 9516.390
TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES EXCLUDING SECTIONS CODED AS A BRIDGE 9548.635

7/af2015 2
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And here is a state with a complete data set


- HPMS Pavement Performance Repert Card

2014

HPMS DATA QUALITY - PAVEMENT

TOTAL INTERSTATE LANE MILES BASED ON FULL EXTENT WHERE IRI YEAR DOES NOT EQUAL YEAR_RECORD. IRI DATA IS REQUIRED TO
BE COLLECTED AND REPORTED ANNUALLY ON THE INTERSTATE ALONG WITH THE DATE OF COLLECTION. IRI'YEAR SHOULD EQUAL
YEAR_RECORD

§12.213

% INTERSTATE LANE MILES IRl YEAR DOES NOT EQUAL YEAR_RECORD

15.74%

TOTAL INTERSTATE LANE MILES BASED ON FULL EXTENT WHERE IRI IS LESS THAN 30 INCHES/MILE. ALTHOUGH VALUES LESS THAN 30
INCHES PER MILE ARE POSSIBLE THEY ARE NOT LIKELY AND SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO THE ATTACHED IRI
CUMULATIVE DISTRIBUTION.

99.103

% INTERSTATE LANE MILES IRI LESS THAN 30 INCHES PER MILE. AVERAGE VALUE IS 0.75%, CUTOFF VALUE TO FLAG FOR
VERIFICATION IS 1.3%

1.92%

TOTAL INTERSTATE LANE MILES BASED ON FULL EXTENT WHERE IRI IS GREATER THAN 400 INCHES/MILE. ALTHOUGH WVALUES
GREATER THAN 400 INCHES PER MILE ARE POSSIBLE THEY ARE NOT LIKELY AND SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO
THE ATTACHED IRI CUMULATIVE DISTRIBUTION.

0.008

% INTERSTATE LANE MILES IRI GREATER THAN 400 INCHES PER MILE. AVERAGE VALUE IS 0.01%, CUTOFF VALUE TO FLAG FOR
VERIFICATION IS 0.03%

0.00%

7/16/2015 3
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IRI quality – age and reasonableness


HPMS Pavement Performance Report Card

2014

HPMS DATA QUALITY - PAVEMENT

TOTAL INTERSTATE LAME MILES BASED ON EXPANDED SAMPLES WHERE CRACKING PERCENT IS REPORTED AS ZERO. MULTIPLE
STATES REPORTED VERY HIGH VALUES FOR THEIR PAVEMENTS AND THESE SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO THE
ATTACHED CRACKING PERCENT CUMULATIVE DISTRIBUTION.

4654.546

% INTERSTATE LANE MILES ON EXPANDED SAMPLES WHERE CRACKING PERCENT IS REPORTED AS ZERO. AVERAGE IS 47%, CUTOFF
VALUE TO FLAG FOR VERIFICATION 15 57%

90.84%

TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES WHERE CRACKING PERCENT 1S REPORTED BETWEEN O AND 1. THIS
MAY BE AN INDICATION THAT A STATE MAY HAVE A PROBLEM CONVERTING DECIMAL TO PERCENTAGES. CRACKING PERCENT IS TO
BE REPORTED IN MULTIPLES OF 5%. MULTIPLE STATES REPORTED VERY HIGH VALUES FOR THEIR PAVEMENTS AND THESE SHOULD
BE VERIFIED.

47.468

% INTERSTATE LANE MILES ON EXPMNDED SAMPLES WHERE CRACKING PERCENT 1S REPORTED BETWEEN 0 AND 1%. AVERAGE IS 2.8%,
CUTOFF VALUE TO FLAG FOR VERIFICATION 15 5.6%

0.93%

TOTAL INTERSTATE LAME MILES BASED ON EXPANDED SAMPLES FOR PAVEMENTS CODED AS HMA WHERE CRACKING PERCENT 15
REPORTED GREATER THAN 50%. CRACKING PERCENT FOR HMA IS LIMITED TO WHEELPATH AND THEREFORE SHOULD NOT EXCEED
50%. MULTIPLE STATES REPORTED VERY HIGH VALUES FOR THEIR PAVEMENTS AND THESE SHOULD BE VERIFIED.

1.140

% INTERSTATE LANE MILES ON EXPANDED SAMPLES FOR HMA PAVEMENTS WHERE CRACKING PERCENT IS REPORTED GREATER THAN
50%. AVERAGE IS 0.7%, CUTOFF VALUE TO FLAG FOR VERIFICATION IS 1.5%

0.03%

TOTAL INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES WHERE CRACKING PERCENT IS REPORTED AS 100%. MULTIPLE
STATES REPORTED VERY HIGH VALUES FOR THEIR PAVEMENTS AND THESE SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO THE
ATTACHED CRACKING PERCENT CUMULATIVE DISTRIBUTION.

0.000

% INTERSTATE LAMNE MILES ON EXPANDED SAMPLES WHERE CRACKING PERCENT IS REPORTED AS 100%. AVERAGE IS 0.7%, CUTOFF
VALUE TO FLAG FOR VERIFICATION IS 1.7%

0.00%

7/16/2015 4
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Cracking quality – reasonable data


HPMS Pavement Performance Report Card

HPMS DATA QUALITY - PAVEMENT

TOTAL INTERSTATE LAME MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS JOINTED PCC AND FAULTING IS EQUALTO
ZERO. MULTIPLE STATES REPORTED VERY HIGH WALUES AND THIS DATA SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO THE

TOTAL INTERSTATE LAMNE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS HMA AND RUTTING 15 EQUAL TO ZERO.
MULTIPLE STATES REPORTED VERY HIGH VALUES AND THIS DATA SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO THE ATTACHED

ATTACHED FAULTING CUMULATIVE DISTRIBUTION. 5.163
% INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS JOINTED PCC AND FAULTING IS EQUAL TO ZERQO.

AVERAGE 15 36.2%, CUTOFF VALUE TO FLAG FOR VERIFICATION IS 46.2% 10.19%
TOTAL INTERSTATE LAMNE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS JOINTED PCC AND FALULTING 15 GREATER

THAN 1 INCH. MULTIPLE STATES REPORTED VERY HIGH VALUES AND THIS DATA SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO

THE ATTACHED FAULTING CUMULATIVE DISTRIBUTION. 0.000
% INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS JOINTED PCC AND FAULTING IS GREATER THAN

1INCH. AVERAGE IS 0.9%, CUTOFF VALUE TO FLAG FOR VERIFICATION IS 2.4% 0.00%

RUTTING CUMULATIVE DISTRIBUTION. 32.562
% INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS HMA AND RUTTING IS EQUAL TO ZERQ.

AVERAGE |5 9.5%, CUTOFF VALUE TO FLAG FOR VERIFICATION 15 14.2% 15.99%
TOTAL INTERSTATE LAMNE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS HMA AND RUTTING IS GREATER THAN 1

INCH. MULTIPLE STATES REPORTED VERY HIGH VALUES AND THIS DATA SHOULD BE VERIFIED. YOU MAY WISH TO REFER TO THE

ATTCHED RUTTING CUMULATIVE DISTRIBUTION 0.000
% INTERSTATE LANE MILES BASED ON EXPANDED SAMPLES WHERE SURFACE TYPE IS HMA AND RUTTING IS GREATER THAN 1 INCH.

AVERAGE IS 3.0%, CUTOFF VALUE TO FLAG FOR VERIFICATION 15 6.6% 0.00%

TOTAL INTERSTATE LANE MILES ON EXPANDED SAMPLES WHERE RUTTING I5 REPORTED ON SURFACE TYPE = PCC OR CRCP 50.653
100.00%
TOTAL INTERSTATE LAME MILES ON EXPANDED SAMPLES WHERE FAULTING IS REPORTED ON SURFACE TYPE = HMA OR CRCP 203.691
100.00%

2014

7/17/2015 5


Presenter
Presentation Notes
Faulting and rutting quality

Also looking at is rutting data submitted for HMA only and faulting for PCC only


- HPMS Pavement Performance Report Card 2014

HPMS DATA QUALITY - BRIDGE LOCATION

PER MAP-21 BRIDGES ARE EXCLUDED FROM THE PERFORMANCE MEASURE CALCULATION. THE ABILITY TO ACCURATELY LOCATE
BRIDGES 1S HPMS IS VERY IMPORTANT IN THE CORRECT CALCULATION OF PAVEMENT CONDITION.

COUNT OF MAIMLINE INTERSTATE BRIDGES 3019
TOTAL INTERSTATE LANE MILES OF BRIDGES IN NBI INVENTORY 536.258
I:DESTI MATED TOTAL INTERSTATE LANE MILES IF DATA FROM MBI IS APPLIED TQ HPMS IN Q.1 MILE SECTIONS. (ESTIMATE WAS

DOME BASED ON BRIDGE LENGTH) 1724.850
@TOTAL LAMNE MILES ON FULL EXTENT BASIS CODED AS A BRIDGE IN HPMS 757,570

9/2/2015 6
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Does the HPMS bridge inventory match the NBI bridge inventory?


A PICTURE IS WORTH A
THOUSAND WORDS
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We are going to look at some graphs of distress data

Graphs are somewhat like art, beauty is in the eye of the beholder so I am interested in some feedback of would you look at these and what do you see, I will tell you what I see.

Do you need things like a national average curve to compare to or compare to last year’s data.
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Frequency and cumulative distributions

Fairly nice looking IRI distribution

Skewed left normal

Missing data on far left

Not quite sure how we will get graphics into the HPSM software


Cumulative Percent based on lane miles
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Maybe not so nice looking

Why does this state have peaks in their IRI values
Default
Equipment problems
Not getting data from locals
This state has a very large network, so it is not network size


Percent based on lane miles

CUMULATIVE AND FREQUENCY DISTRIBUTION
OF INTERSTATE CRACKING PERCENT (STATE ONLY)
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Here is a graph when I looked at it, I said you have a lot of missing data and it is bi-modal, it has two peaks.  Questionable data

State’s response

Result – FHWA had very little valid cracking data in the dataset.


Percent based on lane miles

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

CUMULATIVE AND FREQUENCY DISTRIBUTION
OF INTERSTATE FAULTING (STATE ONLY)

O < O < O O F OO O OOt OOn on O 6ON D N
NN ®OHIITHNOORNRXDNOO N 4o
O O O O O O O O O O O O O O O A «A A « (@\

FAULTING (INCH)


Presenter
Presentation Notes
Nice faulting distribution but you do see some extreme values that we would not expect and some missing data


Percent based on lane miles
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Now this state is very well behaved.  They have trained all their PCC to have exactly the same faulting.

Would you believe this data?


Percent based on lane miles

CUMULATIVE AND FREQUENCY DISTRIBUTION
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Well behaved rutting


Issues ldentified in Submissions

* Average faulted * Out of date data

joint » Decimal cracking
e Total rUtting ° H|gh percentage
e Rutting reported cracking on HMA

as faulting e Zeros instead of

nulls

Default values

A

US. Department of Transportation
Federal Highway Administration
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Some items identified during the past year
Not reporting average rutting or faulting for a section
Locals/Toll Authority submitting default values
Data not current
Decimal rather than percentage cracking 
HMA cracking should not exceed 40-50 percent
Zeros being submitted instead of nulls, in many cases this is due to transmission issues.


Resubmissions
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When the pie chart e-mail went out earlier this year we had two states that looked at their data and realized they had gross errors.  They resubmitted their 2013 pavement data sets.  I wanted to show you here the difference that made in the G-F-P distribution for those two states.

In the case of the top state they had calculated their own G-F-P from their PMS system which now agrees with what FHWA calculated from HPMS.


e Report card built into HPMS data
submission for all HPMS data

— Use by States

— Use by Division

— Correct items before submitted to FHWA
— ltems beyond pavement (Scorecard)

 Non-Interstate NHS Report Card

A

US. Department of Transportation
Federal Highway Administration



 Temporal analysis — we will need to
know if improvement have taken place
on the road

e Comparison to LTPP test sections

e Interstate baseline project
Action plans

A

US. Department of Transportation
Federal Highway Administration
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States that are really looking at pavement management data submitted by vendors use temporal analysis.  It also fits for HPMS data.

States have access to LTPP and could be comparing themselves

We are independently collecting 9000 Interstate miles of data

We need to correct issues that are identified, not repeat them year after year.


Conclusions

e Data is improving
e More tools are forthcoming

e Data will be subject to more and more
scrutiny

A

US. Depariment of Transportation
Federal Highway Administration
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QUESTIONS


Contacts

e HPPI state contact

— Justin Clarke 202-366-9245: AZ, CO, ID, MT, NM, NC,
PA, UT, VA, and WY

— Ron Erickson 202-366-5033: KY, MI, NJ, and NY

— Joe Hausman202-366-5047: AL, AK, CA, FL, GA, IN, MS,
NV, OK, and SC

— Tom Roff 202-366-5035: HI, IL, IA, MN, TN, WV, WI,
and PR

— Rob Rozycki 202-366-5059: CT, KS, ME, MA, NE, NH,
ND, RI, SD, and VT

— Ron Vaughn 202-366-9248: AR, DE, DC, LA, MD, MO,
OH, OR, TX, and WA

e HIAP —Max Grogg 515-233-7306

A

US. Department of Transportation
Federal Highway Administration
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If you have questions feel free to contact your state’s contact in Policy Information or me
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