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AGENDA

Background

Data Collection

Data Processing

Challenges

Data in Action
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Project Scoping Philosophy

Pavement Assessment 4

Rooted in the
City’s desired

outcomes.

1 2 3 4

Compliant with
all technical

requirements.

Collaborative to
ensure relevance
and usability of
the deliverables.

Focused on
optimizing

resources to be
cost-effective
while meeting
project goals.

“To begin with the end in mind means to start with a clear understanding
of your destination…” - Stephen Covey
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Project Roadmap
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1. PROJECT KICKOFF

7. TEST AND FINAL LOADS

6. DATA FORMATTING AND
INCREMENTAL DELIVERABLES

5. IN-THE-FIELD QC/QA

4. DATA PROCESSING AND
IN-THE-OFFICE QC/QA

3. DATA COLLECTION

2. GIS INVENTORY

Pavement Condition Index (PCI)
Factors that impact PCI determination

Pavement Assessment 6

Distress
Type

PCI

Distress
Severity

Distress
Quantity

100

85

70

60

50

40

25

0

Excellent

Very Good

Good

Fair

Marginal

Poor

Very Poor

Backlog, PCI < 40

5

6



11/7/2023

4

ASTM D6433-20 Expertise and Experience
COMMITTEE PARTICIPATION FROM D6433-98 THROUGH D6433-20

Pavement Assessment

After 24 years, the only major change has been…
Separation of Raveling from Weathering

ASTM D6433 Asphalt Roadways

Pavement Assessment 9

1. Alligator Cracking
2. Bleeding
3. Block Cracking
4. Bumps and Sags
5. Corrugation
6. Depression
7. Edge Cracking
8. Joint Reflection Cracking
9. Lane/Shoulder Drop Off
10. Longitudinal and Transverse

Cracking

11. Patching and Utility Cut
Patching

12. Polished Aggregate
13. Potholes
14. Railroad Crossing
15. Rutting
16. Shoving
17. Slippage cracking
18. Swell
19. Raveling
20. Weathering
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ASTM D6433 Concrete Roadways

Pavement Assessment 10

21. Blow Up
22. Corner Break
23. Divided (Shattered) Slab
24. Durability Cracking
25. Faulting
26. Joint Seal Damage
27. Lane/Shoulder Dropoff
28. Linear Cracking
29. Large Patch
30. Small Patch

31. Polished Aggregate
32. Popouts
33. Pumping
34. Punchout
35. Railroad Crossing
36. Scaling
37. Shrinkage Cracking
38. Corner Spalling
39. Joint Spalling

AGENDA

Background

Data Collection

Data Processing

Challenges

Data in Action
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IrisPRO Pave™

12Pavement Assessment

Safety
Travels at posted speed, and no traffic
control is required

3D Pavement Imaging
Laser Crack Measurement System (LCMS)
– Second Evolution
[ASTM D6433 PCI Surveys]

Inertial Profiler – International
Roughness Index (IRI) – NCAT/TTI certified

360-Degree Imaging Right-of-way
(ROW) asset data collection

Note: Manufactured by IMS/ICC  -- We’ve got 8 systems!

3D PAVEMENT IMAGING
W/LASER ILLUMINATION

13

C r a c k i n g S e a l e d  C rac k i ng C o nc r e t e  J o i n t s U t i l i t i e s

L as e r  C r a c k  M e a s u r e m e n t  S ys t e m  (L C M S )  S e c o n d  E v o l ut i o n  T e c h no l o g y

10/26/2023 NWPMA PRESENTATION
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Pavement Assessment
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Concrete Pavements

Composite Pavements
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Asphalt Pavements

AGENDA

Background

Data Collection

Data Processing

Challenges

Data in Action
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Pavement Assessment

Engineer-Led
Approach to QC/QA
ASTM D6433 Pavement
Condition Index (PCI) Surveys

20

Reality isn’t Perfect…
Some distresses simply require manual review by trained and certified
ASTM D6433 Pavement Condition Index (PCI) raters
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Tailored to the
project.

Run for pavements
prior to data
processing.

During data
collection and
processing.

Active participation
from the City.

Proactive and Collaborative QC/QA
In-the-Field Validation of Pavement Conditions

Data Quality
Management Plan

(DQMP)

Pilot Study
“Fast Track”
Processing

In-the-Field
Validation of

Pavement
Conditions

Collaborative,
Multi-Step QC/QA

Pavement Assessment 23
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USE OF MULTIPLE
CALIBRATION SECTIONS

1. Ground Reference
Measurements (2
QES Raters with
SDOT
Conformation)

2. Calibrate Semi-
Automated Rating
Process

3. Sampling Rate vs.
Full  Lane Survey

NWPMA PRESENTATION 2510/26/2023

SAMPLING VS
FULL LANE SURVEYS

Manual PCI
Surveys Based on
Approx. 10%
Sampling

Automated PCI Surveys –
All Lanes
Good for Baseline Surveys

Automated PCI Surveys –
1 Pass/2 Pass
Most Common Approach
for Routine Surveys

10/26/2023 26
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CONTROL SITES PCI
BY SECTION

10/26/2023 NWPMA PRESENTATION 27

GROUND REFERENCE
SURVEYS

10/26/2023 NWPMA PRESENTATION 28
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GROUND REFERENCE
SURVEYS

10/26/2023 NWPMA PRESENTATION 29

GROUND REFERENCE
SURVEYS

10/26/2023 NWPMA PRESENTATION 30
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OVERALL CHALLENGES

 Primary and
Secondary
Segments
Associated with the
Same Centerline ID

 Multiple Pavement
Types in the Same
Block

 Urban Area with
Dense Traffic and
Parked Cars

10/26/2023 NWPMA PRESENTATION

CHALLENGES

10/26/2023 NWPMA PRESENTATION 32
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JOINTED CONCRETE
PAVEMENT CHALLENGES
 Non-Typical Joint

Configurations

 Longitudinal Joints
Don’t Match Lane
Striping

 Wide Slabs

 Parked Cars

3310/26/2023 NWPMA PRESENTATION

JOINTED CONCRETE
PAVEMENT REMEDIES

 100% Manual
Image Reviews

 Outlier Analysis

 Google Earth
Street View

 Compare to Last
Survey

10/26/2023 NWPMA PRESENTATION 34
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Flagging Rules (Criteria)Attributes

Total area of Longitudinal/Transverse cracks is greater than 30% of inspection area.Longitudinal/Transverse Cracks

Total area of longitudinal/transverse cracks is greater than 22% of the inspection area minus total area of
alligator and block cracks and patching.Longitudinal/Transverse Cracks

Total area of alligator cracks is greater than Inspection area minus total area of block cracking, patching and
raveling.Alligator Cracks

Total area of block cracks is greater than Inspection area minus total area of alligator cracking, patching and
raveling.Block Cracks

Total area of patching is greater than 60% of inspection area.Patching

Total area of rutting is greater than 30% of the inspection area.Rutting

Total area of raveling is greater than the inspection area minus total area of patching and weathering.Raveling

Total area of weathering is greater than inspection area minus total area of patching and raveling.Weathering

Difference between the inspection PCI and StreetSaver projected historical PCI is greater than 25 and no M&R
activity has reported since the last inspection.

Inspection PCI & Historical M&R

Difference between the inspection PCI and StreetSaver projected historical PCI is less than -16.Inspection PCI

Either of alligator cracks, block cracks, longitudinal/transverse cracks, patching, raveling, rutting or weathering was
reported in the last inspection cycle but not in the current cycle, and no M&R activity was reported since the last
inspection.

Historical M&R and pavement distresses

QC/QA OF COLLECTED DATA – AC SECTIONS

10/26/2023 NWPMA PRESENTATION 35

Flagging Rules (Criteria)Attributes

Total number of slabs with each individual distress (e.g., corner break) is greater than the total number of slabs.Individual distress count

Total number of divided slabs is greater than total number of slabs minus slab counts with faulting.Divided slab

Total number of slabs with linear cracks is greater than total number of slabs minus divided slab counts.Linear cracks

Total number of slabs with scaling is greater than total number of slabs minus divided slab counts.Scaling/map cracking

Total number of slabs with corner break is greater than total number of slabs minus divided slab counts.Corner break

Total number of slabs with patching is greater than total number of slabs minus divided slab counts.Patching & utility cuts

Total number of spalled slabs is greater than total number of slabs minus divided slab counts.Spalling

Difference between the inspection PCI and StreetSaver projected historical PCI is greater than 25 and section has
not received any M&R activity since the last inspection.Inspection PCI & Historical M&R

Difference between the inspection PCI and StreetSaver projected historical PCI is less than -16.Inspection PCI

Either of corner break, divided slab, faulting, linear crack, patching, scaling, or spalling was reported in the last
inspection cycle but not in the current cycle, and the section has not received any M&R activity since last
inspection.

Historical M&R and pavement distresses

QC/QA OF COLLECTED DATA – JCP SECTIONS

10/26/2023 NWPMA PRESENTATION 36
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RERATING THE
FLAGGED SECTIONS
 Review of Flagged Sections

by QES Raters and SDOT

 Rerating and Adjustment of

Distress Rating

 Some Flagged Sections

Were Excluded per SDOT

Recommendation

10/26/2023 NWPMA PRESENTATION 37

STREETSAVER
CHALLENGES

10/26/2023 38

Hanson Sections Didn’t Meet
Sample Size Requirements

 AC Sections Were Broken Into
Smaller Samples of 1,000 to
4,000 ft2

 JCP Sections Were Broken Into
Smaller Samples with 10-30
Slabs

 Smaller samples were prorated
and imported into StreetSaver
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AGENDA

Background
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Data Processing
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Data in Action
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How the City Used the Data
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How the City
USED THE DATA
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How the City
USED THE DATA
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