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Federal Highways Research into Network 
Level Structural Analysis

• Texas DOT
• Virginia DOT
• Alaska DOT
• CALTRANS

Reference: FHWA Publication HRT-12-023
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Overview
• Project-level vs. Network-

level Evaluation
• Review of the PCI Rating
• Need for Network Level 

Structural Evaluation
• Network Level Structural 

Evaluation Methods
• Summary and Future 

Direction
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Project-Level Evaluation
A project in-depth pavement evaluation (often structural). It includes the 
selection of specific M&R type(s), such as overlay or surface 
reconstruction, and layer thickness design. 

▫Backcalculation 
Software
▫AASHTO 
▫Asphalt Institute
▫StreetPave
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Network-Level Evaluation
A systematic approach to inventory the pavement network,  analyze 
pavement performance, ensure optimum return on investment, meet 
Agency goals/requirements, and identify projects. 

▫ PAVER
▫ StreetSaver
▫ Cartegraph
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Network Level Evaluation Allows Analysis of 
Budget Alternatives
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PCI Rating
DISTRESS 
QUANTITY

DISTRESS 
SEVERITY

DISTRESS 
TYPE

PCI

Reference: ASTM D 6433
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Pavement Deterioration Curve
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Pavement Performance Curves for Example Cases

PC
I

0

10

20

30

40

50

60

70

80

90

100

Pavement Age, yrs

0 12.5 25 37.5 50

New AC Pavement
Slurry Seal
2-in Overlay



PAVEMENT SERVICES, INC.

Pe
rc

en
t R

em
ai

ni
ng

 S
tr

uc
tu

ra
l L

ife

0%

20%

40%

60%

80%

100%

PCI
0 25 50 75 100

Arterials
Major Collectors
Minor Collectors
Residential
Line of Equity

City of Newberg Study



PAVEMENT SERVICES, INC.

Falling Weight Deflectometer
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NDT in Network Level Applications

• Overlay analysis
• Determination of subgrade support characteristics
• Analysis of structural condition and remaining life
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NDT Data in a PMS

Screening Tool 
• Evaluate structural capacity based on center deflection

Develop Treatment Recommendations
• Individual streets in a small network
• M&R strategies in a PMS

Prioritize Overlay Projects
• Identify streets that may be rehabilitated with a single lift 

overlay, inlay or inlay/overlay combination.
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NDT as a Screening Tool – Ashland Street 
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NDT as a Screening Tool – Ashland Street 
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NDT as a Screening Tool – Rosa Parks
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NDT as a Screening Tool – Rosa Parks
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NDT as a Screening Tool – Hawthorne Ave
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NDT as a Screening Tool – Hawthorne Ave
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NDT as a Screening Tool – Hawthorne Ave
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NDT Data in a PMS

Screening Tool 
• Evaluate structural capacity based on center deflection

Develop Treatment Recommendations
• Individual streets in a small network
• M&R strategies in a PMS

Prioritize Overlay Projects
• Identify streets that may be rehabilitated with a single lift 

overlay, inlay or inlay/overlay combination.
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Structural Condition Index
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Equivalent Pavement Thickness (EPT) 
Backcalculation

SNeff

Esubgrade

Surface Layer

Base Layer

Soil Subgrade

d0 d1 d2 d3 d4 d5
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NDT Used for Overlay Calculations
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NDT used to Develop Treatment Recommendations
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Treatment Selection from FWD Testing 
& Analysis

Chip Seal
Repair Isolated Areas 

of Distress Prior 

Do Grade Constraints 
Limit the Overlay? 

Reconstruct
BST Over 10” FDR

Overlay 
1” Leveling Course 
2” Wearing Course 

LOCAL STREETS

Yes No
PCR >70

PCR >35Yes

Yes

No

No
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Treatment Selection from FWD Testing 
& Analysis

Reconstruct
3-4” AC over  
10-12” FDR

Overlay 
1” Leveling Course 
2” Wearing Course 

ARTERIAL STREETS

YesNo Overlay < 2”

PCR >60 Yes

Yes No

No

Do Grade Constraints 
Limit the Overlay? 
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NDT Data in a PMS
Screening Tool 
• Evaluate structural capacity based on center deflection

Develop Treatment Recommendations
• Individual streets in a small network
• M&R strategies in a PMS

Prioritize Overlay Projects
• Identify streets that may be rehabilitated with a single lift 

overlay, inlay or inlay/overlay combination.
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NDT used to Prioritize Projects 

Definition: Single lift rehabilitation (SLR) is a 2 to 3-inch inlay, 
overlay or inlay/overlay combination

FWD Testing & Analysis

Has a Long Remaining 
Life (say > 8 yrs)

Likely Requires 
Reconstruction

May be a Candidate 
For Surface Treatment

Falls into the 
Long Term Backlog

Needs a SLR Now

Given Highest PriorityIdentified 
For Future Rehab

YesNo

Yes

Yes

No

No

Requires a SLR or Less
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Summary
Complexity and Payoff of NDT use for  
Network Level Structural Evaluation

Screening Tool M&R Treatments Integrated PMS Prioritization

Increasing Complexity 

Increasing Value 
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Questions?  
 
 
 
Lindsi Hammond, P.E. 
lindsi@psipdx.com 
(503) 235-0377


