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Presentation Overview

« Condition Surveys

 Limitations of conducting PCI surveys at the section level and emphasizes the
advantages of analyzing data at the sample level.

 Significance of customized performance curves.
« Importance of Multi Condition Index procedure.

« Benefits of critical maintenance analysis
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Pavement Condition Index Surveys

A Pavement Condition Index (PCI) survey Is a comprehensive evaluation
of the condition of a road or pavement, providing crucial data for effective
pavement management.

Distress
Type

PCI Category PCl Range

Distress Fair 56-70
Quantity Poor 41-55
Distress ]
Severity Failed 0-10
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How are PCI Surveys Conducted?

1 Preliminary Planning

Establish survey objectives,
i define parameters, and plan
Data Collection 2 data collection logistics.

Use specialized equipment
for surveying, capturing
pavement conditions

digitally, and recording 3 AnalySiS & Reporting
dlstre_s_s types and Analyze survey data, and
severities. calculate PCI scores.
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Preliminary Planning
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Data Collection

GLOBAL POSITIONING SYSTEM

Differential GPS
Sub-rneter accuracy
Positioning corrected for signal interruptions RIGHT-OF-WAY IMAGING
3 forward and 1 rear facing camera

High-defirition panoramic images
Corwerted to video to virtually drive the road

PAVYEMENT IMAGING CAMERAS
Laser-scan imaging sy stem

3D pavement images

Rutting measurements

Surface distresses

Automated crack detection

DISTANCE MEASURING
INSTRUMENT

Measures linear statioring along roadway
Integrated with other subsystems

Class 1inertial profiler
Ride quality (roughness)
Fauting

I— HIGH-SPEED PROFILER
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Data Processing and Distress Rating

STEP 1
AUTOMATED
STEP2
Alligator cracking MANUAL REVIEW

Block cracking
Longitudinal cracks Editing quantities and
Transverse cracks severities
Sealed cracks False positives
Edge cracks False negatives
Potholes Other distresses
Curbs or edge drop-off PCC pavement
. distresses

Rutting

Raveling

Concrete joints
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Score Calculation and Treatment Recommendation

PCI Score Distrubtion Histogram
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Areas That Needs More Attention in PMS

« All automatic distress/condition survey results in an average PCI score for the
whole section.

* Many entities use a single performance curve for all pavement types,
functional classes, ...

« PCI only might lead to ambiguity in treatment selection as the same treatment
IS assignhed to the roadways with similar PCI values regardless of the main
reason for pavement condition drop (i.e., rutting, cracking, or weathering).

« Many entities do not apply an appropriate procedure for budget optimization.
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Section Level Vs Sample Level
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Importance of Calculate the PCl Score on the Sample Level

Data collected with the LCMS is continuous
along the length of the roadway surveyed.

Converting the collected data in to ‘Sample — .
Units’, which are 200 ft. in length x 13 ft. in -
width (or lane width), thereby creating a

Sample Unit of approximately 2,600 square

feet in area will provide more details about

the roadway section under study.
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Importance of Calculate the PCl Score on the Sample Level
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Customized Performance Curve
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Pavement Performance Models —
Family Type | ENNIEE Modsl  CCDOTH_APC - 2015_Cook_County .

. [ o |

Performance models are mathematical

tools used to evaluate the remaining
service life (or age) of a pavement
segment given its current condition.

Many entities use one performance model

= ] ’ 2 4 § g 10 12 14 18 18 20 22 24 26 28 30 32 34 36
for the prediction of future network o
condition regardless of pavement type, v
functional class, and/or soil type. o
The use of a single performance model
may lead to inaccurate predictions and o e ST,
subsequently not the optimum treatment.
N
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Multi Condition Index Approach
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Multi Condition Index (MCI) Approach

Relying solely on the Pavement Condition Index (PCI) can create uncertainty in
treatment selection because it assigns the same treatment to roads with similar PCI
values, irrespective of the specific issues.

MCI is a comprehensive technique in pavement engineering that offers a holistic
evaluation of road surface condition and performance by incorporating diverse
Indicators.

By using distress data, it becomes possible to compute multiple indices that provide
a more comprehenswe assessment of pavement condition from various prospectives.
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Multi Condition Index (MCI) Approach
PC!

A 60 1. L&T cracks (low density)
Examp|e 1 2. Utility Cuts
3. weathering
B 60 1. L&T cracks (high density)
2. Rutting
3. weathering
PC|
A 70 1. L&T cracks (low density)
Examp|e 2 2. Ultility Cuts
B 70 1. Alligator Cracks
2. Block Cracks
3. Weathering
4. Utility Cuts
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Critical Treatment Analysis
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Traditional Section Selection for Treatments

PCI Score Distrubtion Histogram
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Critical Analysis for Budget Optimization

Critical analysis is crucial to conduct
sections’ prioritization.

Critical Maintenance Analysis — Repair Window

100%
This analysis involves prioritizing roads o=
in each maintenance category by jzj
anticipating which ones will move into a

47%

more costly maintenance category in s0%
the upcoming year (underscoring the a0%
30% 37%
need for accurate performance data).
20%
l l - l i
BJ determlnlng the quantlty Of "Crltlcaln > Reconstruction Reclamation Overlay Microsurface  Slurry Seal Fog Seal Crack Seal
roads within each maintenance = <1year 2-3years  m3ryears

category, it becomes possible to
accurately plan the budget level for
each maintenance task.
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Recap

PCI Score Calculation on Sample Level

Significance of customized performance curves.

Importance of Multi Condition Index procedure.

Benefits of critical maintenance analysis
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Questions

Hossam Abohamer, E.I.T., Ph.D.
Staff Engineer
2217 W. Braker Lane
Austin, Texas 78758
(225) 916-6612
habohamer@ara.com
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