ODOT's Automated Pavement Condition
Survey Practices

Northwest Transportation Conference
Rick Villarreal, P.E.

Pavement Specialist
March 5, 2024




Oregon
Department
of Transportation

Background &
Survey Types

Data Collection
Vehicle
Equipment

Standards,
Requirements,
& Performance

Measures

Viewer
Interface




Background & Survey Types
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17,100 LM asphalt (1075 composite)

* 800 LM concrete (700 CRCP, 100 JCP)
* 1,250 LM Oil Mat (BST)
* 50 gravel
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Condition Survey Types - Two Methods

Manual/Windshield Avutomated
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Manvual Surveys

* Windshield (GFP) Survey - travel
lane viewed through the
windshield.

 Two-person teams visually assess
pavement conditions.

. . Data is recorded by hand on paper
forms.

. Focus on State highways not on the
National Highway System (NHS).

- Pavement Section-Level estimates
of certain distresses and overall
condition.
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Manvual Surveys
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Automated Surveys

« Datais collected by imaging or
noncontact sensor equipment.

* The types of pavement condition
data collected are surface
characteristics and distress.

« Systems capture all pavement data
in a single pass at highway speed.

 Data is processed using automated
or semi-avtomated methods.

 Datais reported by 0.10-mile
segment.
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Which Routes are Rated and How?

OREGON DEPARTMENT OF TRANSPORTATION
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Standards, Requirements, &

Performance Measures




MAP-21 and FAST ACT Requirements

* 0.10-mile uniform pavement
data collection and reporting on
the National Highway System

PM2 Pavement

(NHS).
Performance Measures
« Pavement Data Quality Interstate System Non-Interstate
Management Plan to be - — % of Ia’:g_imes in
developed and followed for the %Gzo:':':g:ﬁ;" Cood condifion
collection and processing of all - . iles i
data collection used for % of Iane-mflgs in % o une-m.l :Evs in
Poor condition Poor condition

evaluating pavement
performance.
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ODOT - DQMP

Data Quality Management Plan
for Pavement Condition
National Highway Performance Program

Oregon Department of Transportation
Pavement Services Unit

Version 1.3
February 26, 2024

—— — T —

ODOQOT. (2024). Data Quality Management Plan.
pavement data QM plan.pdf (oregon.gov)

——

Quality Standards

Section 3.
Quality Control

Section 4.

Section 5.
Roles and
Responsibilities

Tracking and
Reporting

Describes new federal legislation mandating the program, minimum program
requirements, and scope of ODOT’s program.

Lists the data collection elements subject to the DQMP, protocols used to
collect the data, and quality requirements for the data, as defined by the HPMS
Field Manual requirements and ODOT’s pavement management system (PMS)
needs. Evaluates data against these criteria for acceptance.

Describes the QC activities to be conducted before, during, and after data
collection to verify data are of acceptable quality and are complete and
correct.

Outlines the acceptance processes and criteria that will be used to determine if
data is fit for use. Includes data sampling, review, and checking processes, and
error resolution procedures for data not meeting criteria.

Identifies the quality-related responsibilities of the data collection team,
including Agency and Data Collection Contractor members.

Outlines the documentation expected for QM activities, and format for QM
logging, tracking and reporting.
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https://www.oregon.gov/ODOT/Construction/Documents/pavement_data_QM_plan.pdf

Data Collecﬁo Manuals

PAVEMENT DATA COLLECTION
MANUAL

Highway Performance Monitoring System

Field Manual

St Paccn 5
Contification of nertisl
Profiling System®

Sandard Proctice 1
Collecting the Transvers®
pavement Profile

Office of Higlwoay Palicy Information
i

rtial Profling
operating In

systems.

December 2016
e .
mages of Pavemen
o itress Detection
por

Office of Management & Budget (OME) Control No. 2125-0025

o e i
"
avement Ride Quality Evaluating Faul
m’m:u..i Using Inertial Concrte Pavements
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ODOT. (2022). Pavement Data Collection Manual.
http://www.oregon.gov/ODOT/Construction/Documents/pavement data collection manual.pdf
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http://www.oregon.gov/ODOT/Construction/Documents/pavement_data_collection_manual.pdf

HPMS Requirements

« Collection Cycle:
 Interstate — Annually
* Non-Interstate NHS - Biennially
 Non-NHS - Biennially

« Pavement Data ltems:
* |RI
Cracking Percent
Rutting
Faulting
Present Serviceability Rating (PSR)
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Deliverables, Protocols, & Quality Standards

Table 2. Deliverables, Protocols, and Quality Standards
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Deliverable

IRI (left, right, and
average)

Rut depth (left,
right, average, and
maximum)

Joint faulting
(JpCP)

Fatigue cracking
(ACP)

Longitudinal
cracking (all
pavement types)

Transverse
cracking and
potholes (ACP)
Corner breaks,
shattered slabs,
no. slabs, and no.
cracked slabs
(JpCP)

Punchouts (CRCP)

Patching (all
pavement types)

Milepoint

Forward view
images

Pavement images

Protocols

QDOT Pavement Data
Collection Manual
AASHTO R 43-13!
AASHTO R 56-14*
AASHTO R 57-14"

AASHTO M 328-141
AASHTO R 88-18°
AASHTO R 87-187
AASHTO R 48-10!
AASHTO R 36-13¢

ODOT Pavement Data
Collection Manual
AASHTO R85-181
AASHTO R 86-18°

0ODOT Pavement Data
Collection Manual
AASHTO R 85-18!
AASHTO R 86-18°

0DOT Pavement Data
Callection Manual

0ODOT Pavement Data
Collection Manual

ODOT Pavement Data
Collection Manual

0DOT Pavement Data
Collection Manual

N/A

N/A

AASHTO R 86-18

Resolution

1inch/mile

0.01 inch

0.01 inch

N/A

N/A

N/A

N/A

N/A

N/A

0.005 mile

1920 x 1080,
Signs legible,
proper
exposure and
color balance
Visible 0.08-
inch wide crack,
13-foot
minimum width

Accuracy

ProVAL cross correlation

accuracy score = 0.90 (5

repeat runs) compared to

0DOT Surpro

+0.10 inch compared to
0DOT survey

+0.06 inch compared to
0DOT survey

Length + 20 percent

compared to ODOT values

(by severity level)

Length + 20 percent

compared to ODOT values

Count + 3 compared to
ODOT values, and zera
when ODOT is zero
Count + 3 compared to
ODOT values, and zero
when ODOT is zero

Count + 3 compared to
ODOT values, and zero
when ODOT is zero

Area £ 20 percent

compared to ODOT values

+0.03 mile of actual
location shown in ODOT
straight line logs
N/A

N/A

Repeatability

ProVAL cross
correlation repeatability
score 20,92
(5 repeat runs)

+0.05 inch run to run
(3 repeat runs)

+0.06 inch
(3 repeat runs)
NfA

NfA

N/A

NfA

N/JA

N/A

N/JA

NfA

NfA
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Performance Measures

Legislative KPM

4 ™\
100 Pavement Condition - percent of miles rated 'fair' or better
Good out of total miles on ODOT highway system
L_“Fair” or 100%
75 better 80%
. 60%
Fair 40%
20%
0%
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
= Actual| 87% 87% 83% 90% 89% 88%
L emmmGoal | 78% | 78% | 87% | 87% | 85% | 85% | 85% | 85% | 85% | 85% | 85% | 85% )

Keep Oregon Movin
Federal Measures P (Hgom 9

L —pe——
—PM,

HEent b T TP

2023 Oregon Transportation
Infrastructure Condition Report

KEEP
IOREGON| Thanks to Keep Oregon Moving, the historic HB 2017 funding package.

we now have a statewide view of state and local government bridge
and pavement conditions.

§ 490.307 Performance Measures

Pavement Condition Measures

Interstate System Non-Interstate NHS
(%2}
L
Percentage of pavements of the Percentage of pavements of the non- O
Interstate System in Good condition Interstate NHS in Good condition A
(a4
(2]
Percentage of pavements of the Percentage of pavements of the non-
Interstate System in Poor condition Interstate NHS in Poor condition
State-Owned FAS miles
in fair or better condition
e = (8,052 total miles)
e Penalty Trigger - max 5% Poor 7 v
Faceran gy AomirtsTration ] City-Owned FAS miles
L
> County-Owned FAS miles
in fair or better condition
& (6,700 total miles)
Oregon 1 6
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Data Collection Vehicle Equipment




IMMERSIVE 360-DEGREE IMAGING
SUPER HD ROADVUAY IMAGING
CONBOARDROUTING
SINGLE INTERFACE / VOICE ANIMATION
PATHWAY 30 CAMERA
GPs
LASER-BASED CRACK MEASUREMENT
HGH RESCLUTION LIDAR SCANNER

PATHRUNNER

v pal Ay e

DISTANCE MEASURING INSTRUMENT iDM)
OMNBOARD GEOMETRICS (GRADE, CROSS SLOPE, CURVATURE) MACROTEXTURE

CLASS 1 INEKTIAL ROAL PRUFILER
Pathway Pathrunner




Subsystems - Location

Pathway Pathrunner

Oregon
Department

of Transportation

Global Positioning System
(GPS)

Real-time location coordinates

Integrated with DMI, Inertial
Reference System
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Subsystems - Image Collection

Pathway Pathrunner

Pathway Pathrunner

HD Videolog 3 Camera Array 3D Pavement Analysis Subsystem
(PAS) Laser and Camera
- High-resolution CCD cameras Configuration
+  Wide angle lenses capturing 120°
panoramic view «  High quality downward pavement
* Built-in lens control feature surface images
+ Able fo capture animage every 26.4 «  Mounted in rear of Pathrunner to
feet ~ 200 images per mile remove blemishes
« Essential for verification/identification of «  Eliminates cropping and stitching from
pavement distress multiple cameras

Oregon 20
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Subsystems - Sensor and Distress

Pathway Pathrunner

Pathway Pathrunner

High-Speed Inertial Profiler

*  Wide-line footprint laser to measure
roughness - (Opproximgfew 4 inches) LGSGI’ erCk Medsuremenf SYSfem

(LCMS) / 3D-PAS

+  Wide-line footprint provides more data

points then single and multi-point systems Complete transverse profile (rutting)

« 34-party certified by TTl, MNDOT, NCAT, ..
e’rcF.) Y Y « Crack, potholes, patches, joints

(length, width, quantity)

« Faulting

Oregon 2 1
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Inertial Profiler

Components

e S 1\ . Height sensor - vertical distance
,rf Profile elevation = [JA - H \_ﬂ

Speed/Distance pich

U Aceelerometer A « Accelerometer - acceleration to
Q ; NPk compute inertial reference value.
i Height sensor: H

“Computing IRI -
Quarter Car Model

Measured

Profile — |RI

EBody Mass

Suspansion Spring
and Damper

Axle Mass

B el
Tire Spring

=
Ea

Computer Algorithm

Pathway Pathrunner

FHWA. (2005). Achieving A High Level of Smoothness in
Concrete Pavements Without Sacrificing Long-Term

Performance. FHWA-HRT-05-068.
7{‘ Oregon 22
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LCMS - 3D PAS

- 2-Dimages and 3-D
profiles (intensity and
elevation).

« Sensors measure
thousands of data points
across a lane.

Pathway Pathrunner

-

image vector Frame for '7}' - Highway speed collection

image space X Exposure center|

el (. 17, 2) — thousands of profiles
ject vector ¥ " or (xg., yo. 0)

Image point 14 captured per second.
Laser (3 -f) b
module% - (xa. yo. -f)

e ) - Distresses are extracted
- from profiles.

A
Frame for
object space

Han, J. Y., Chen, A., & Lin, Y. T. (2015). Image-based

Ore, i i

‘ Dep?a?"t’men! opprooc.h for road profile analyses. Journal of Surveying
of Transportation Engineering, 142(1), 06015003.




Viewer Interface




PATHWEB

= Cyce 2023 v | Y FindRoadSection < ShareLocation (%) FM'HWEE
Surface View L XG® x ForwardView 0@ %x Map Ogs® x

&

Route: -84 | Road ID: 006 | Direction: Decreasing | Lane: T ‘ Milepoint: 377.916 | Coordinate: 44.008296, -116.941611 | Date/Time: 5/23/2023 9:18:00 AM

9412 11758 | 5 006 377.9 A T A 046 N 0 o 0 0 0 20 o o B0 0
o413 11758 5 006 377.92 378 A T 5 |035 N |0 0 a 0 ] 0 0 0 L1} 0
941 1760 5 006 378 378.0 A T 5 015

Left IR Faght IR
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https://pathweb.pathwayservices.com/or/Account/LogIn?ReturnUrl=%2For%2Fsections%2F1753%2Flocations%2F2602

Downward Pavement Image
Comparison
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Rutting
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CONSTRUCTION HISTORY

YEAR BMP EMP EEY CONTRACT V-FILE PROJECT NAME LYR1 LYR2 LYR3 CPPR BASE sUB
'I:Dmmﬂ'.nt ----------------------------------T-----------------------------------T-
L¥YR1 ) . Mix Type RAP/RAS  Warm Mix
I R I Micinf: _CPhOt  Mixleval o ducor Lob#

2012 66.18 12135 K1e603 Cl14403 44V-104  US595: IDAHO STATE LIME - NEVADA STATE LINE SEC. PC

2004 S8e6L 12136 - B24065 3T-095  District 14 2004 Chip 5eal Sec cs

Surface View dry kay chip seal

5265 12136 KO5611 (C11264 M.P. 58.65-MCDERMITT SEC.

1969 9400 10536 - Co7226 09v-361 Blue Min. Pass-Jackson Cr. Sec. 158 2B 4FPE E5PA
owly & widen from 20" to 32'

54.23 10449
MP's pdjusted to todays MP's

Blue Mtn. Pass Sec

99.19 104.37

i . 76 78 g 82 84 B6 BA g 92 g3

1 rEITERETTE
: : COND:

L : RUT:

e : 103 102 100
IRI Graph %Fatigue:

fat-mh:
Fal-Crik:
I #T-Crie o 0 ©0 0 ©0 0 0 0 0 0 1 5 11 18 24 36 |
#rork-mh:
YePatch:
#Pot or #Pun/mi:
Raw:

01V-014  Blue Mountain Pass - Jackson Cr. Sec.

CONDITION HISTORY
99 01 03 04

2 2 1

94
1

06 08

2

10
2

12
9

14
2

16
2

18
3

20
a4

22
a4

24

88 8% 94 593 98 9% 895 g% 82 61 40 38

0.05 010 015 010 010 015 016 015 020 023 022 0324 035

107 106 96 115 1389 189 235

17% 15% &%

e: 6/16/2022 12:39:00 PM

CONDITION GRAPH

00 *—o—0—8 '*--‘.__.A——'_.——H
e T5
=2
=
5 50
=
3 25
0 4 } } } } } } } } } } } } } } } } } |
Oregon 1353 155%4 135%5 1396 1957 1958 199% 20041 2003 2004 2006 2008 2010 2042 2014 2046 2018 2020 2022 28
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rack Treatment Performance

Surface View LEIg® X Forward View

Road ID: ‘ Direction: Lane: Milepoint:

455 Incrs

Oregon 29
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Helping Maintenance in Selecting

Appropriate Preventive Treatment Projects

22695 Main St

| @
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