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Background

°*1999: DelDOT begins implementing Pavement
Management System (PMS)

*2001: DelDOT goes live with PMS

*1990-2007: Data Collection using Visual Survey
*2007-2014: Data Collection using Semi-Automated
*2014-Present: Data Collection using Fully-Automated
©*2014-Present: PMS Upgrades and Improvements
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List of Recent Initiatives

* Automated Data Collection

*Distress Index Calculation Improvements
*Management and Data Collection Sectioning config
*Suburban Streets Management

*Pavement Preservation Support

*Treatment Development

* Performance Models

" e Decision Trees
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List of Recent Initiatives

*Data Governance

*Optimization Analysis Configuration

*Performance Measurements (Statewide and FHWA)
*Data Quality Management Plan

*Standard Operating Procedure (SOP) Development

*Executive Management
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Anatomy of DelDOT’s =
Pavement Management System ,




DelDOT PMS Diagram
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Data Collection Change:
Visual Survey to Automated
Detection




Automated Pavement Condition Data Collection

Dynatest

S50 M-I PORTABE R

=

| T i'_“ - r
. (Fediiie=" "
,_.-.....a.-g_g-‘ . ® ‘ o i :
It o el (i — T ¥
B . R .
p——— —— — | o -
ad G ROUP
Courtesy: Mandli Communications




Distress Index Calculations: \
Converting Raw Measurements to
Decision Making Scores




Data Conversion Process
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OPC Distress Index Structure

OPC - Asphalt

Functional Index Structural Index Non-Structural Index

Rutting Index || RoughnessIndex Fatigue Index || Patches/Potholes Transverse Index || Block Index || NWPLongIndex || Raveling

OPC - Composite

Functional Index Structural Index Non-Structural Index

Rutting Index || Roughness Index Fatigue Index || Patches/Potholes Joint Reflective Index | Blodk Index NWP Long Index || Raveling



OPC Distress

Functional Index

Rutting Index || Roughness Index Crown |ndex

Functional Index

Faulting Index || Roughness Index

Index Structure

OPC - Surface Treated

Structural Index

Fatigue Index

Patches/Potholes

Edge Index

OPC - Concrete

Slab Cracking

Slab Index

Patch Index

ASR Index

Mon-Structural Index

Transverse Index Block Index

Raveling Index

Joint Index

Joint Deterioration

Joint Seal Loss

Bleeding Index




Management and Data
Collection Sectioning










Suburban Streets Management




Pavement Preservation
Support




Pavement Preservation Support




Chip Seal Program

SR e o Gyt fI-'- St
_.,...-._.(-. e, e e e iy
ARAL EVE (PN SRERN

AT

—_——d .

-l




Microsurfacing




Rejuvenators




Treatment Configuration




Treatment Configuration
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Treatment Configuration

oo - Do Nothing

01 - AC Crack Seal

03 - AC Patching

15 — Microsurfacing

04 - Functional Overlay
06 — Mill and Overlay
08 - AC Patch/Funct OL
09 - Structural Overlay
11 - AC Patch/Struct OL
12 - Recycling

13 - Reclamation

14 - Reconstruct




Performance Modeling




Performance Modeling
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Performance Modeling

Flexible Pavement Type - Structural Indices
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Decision Modeling




Decision Modeling — Treatment Selection Process

PMS Components

Individual Distress Indices

Composite Index

Treatment Selection

100 p— ~No Maintenance

95 Rejuvenator

90 . Crack Seal

80 .

Preservation — Surface
Coats
60 —)
Thin Rehab
30
Thick Rehab/CIR
(o]

30




Decision Modeling — Structural Distress

Structural Index < 40 Treatment = 14 - Reconstruct

40 <= Structural Index < 60 | Treatment = 09 - Structural Overlay

Interstate/Freeway/Prin. Arterial - [gq . _ structural Index < 75| Treatment = 04 - Functional Overlay

Structural Index >= 75 See Maintenance Branch

Structural Index < 35 Treatment = 14 - Reconstruct

35<= Structural Index < 55  Treatment = 09 - Structural Overlay

Minor Art./Major Coll./Min. Coll. - ‘g5 . _ structural Index < 70 - Treatment = 04 - Functional Overlay

Flexible Structural Index >= 70 See Maintenance Branch
Structural Index

- - Structural Index < 30 Treatment = 14 - Reconstruct
Decision Tree

30<= Structural Index < 50 ' Treatment = 09 - Structural Overlay

Local " /50 <= Structural Index < 65 | Treatment = 04 - Functional Overlay

Structural Index >= 65 See Maintenance Branch

Structural Index < 25 Treatment = 14 - Reconstruct
25<= Structural Index < 45 Treatment = 09 - Structural Overlay

Suburban * /45 < - Structural Index < 60 - | Treatment = 04 - Functional Overlay

Structural Index >= 60 See Maintenance Branch

Patch/Pothole High % <=1 - Treatment = 00 - Do Nothing
Patch/Pothole Med % <=5
Fatigue High % <=1 Patch/Pothole High % > 1| - Treatment = 03 - AC Patching
Fatigue Med % <=5
Maintenance Branch Patch/Pothole Med % > 5| | Treatment = 03 - AC Patching
Fatigue High % > 1 Treatment = 03 - AC Patching

Fatigue Med % > 5 Treatment = 03 - AC Patching



Decision Modeling — Non-Structural Distress

Non-Structural Index < 55 Treatment = 09 - Structural Overlay
55 <= Non-Structural Index < 70 - Treatment = 04 - Functional Overlay

Interstate/Freeway/Prin. Arterial 70 <= Non-Structural Index < 85 Treatment = 15 - Microsurfacing

Non-Structural Index >= 85 See Maintenance Branch

Non-Structural Index < 50~ Treatment = 09 - Structural Overlay
50<= Non-Structural Index < 65  Treatment = 04 - Functional Overlay

Minor Art./Major Coll./Min. Coll. 65 <= Non-Structural Index < 80 Treatment = 15 - Microsurfacing

Flexible Non-Structural Index >= 80 See Maintenance Branch
Non-Structural Index

- - Non-Structural Index < 45 Treatment = 09 - Structural Overlay
Decision Tree

45 <= Non-Structural Index < 60  Treatment = 04 - Functional Overlay

Local | /60 <= Non-Structural Index < 75 - Treatment = 15 - Microsurfacing

Non-Structural Index >= 75 See Maintenance Branch

Non-Structural Index < 40  Treatment = 09 - Structural Overlay
40<=Non-Structural Index < 55  Treatment = 04 - Functional Overlay

Suburban g5 <= Non-Structural Index < 70 - Treatment = 15 - Microsurfacing

Non-Structural Index >= 70 See Maintenance Branch

Transverse Crack High % <= 1| - Treatment = 00 - Do Nothing
Transverse Crack Med % <=5
Block Crack High % <=1 Transverse Crack High % > 1 Treatment = 01 - Crack Seal
Block Crack Med % <=5
Maintenance Branch Transverse Crack Med % > 5 Treatment = 01 - Crack Seal

Block Crack High % > 1| - Treatment = 01 - Crack Seal
Block Crack Med % > 5 Treatment = 01 - Crack Seal



Decision Modeling — Other Distresses

FIexibIe{Composite IRI { IRI Average - Inch/mile < 170 | | Treatment = 00 - Do Nothing

Decision Tree IRI Average - Inch/mile >= 170 Treatment = 06 - Mill and Overlay

Rutting Medium Percent < 1| |Treatment = 00 - Do Nothing
Rutting High Percent < 1 | - 1 =< Rutting Medium Percent < 10 Treatment = 03 - AC Patching

Rutting Medium Percent => 10 Treatment = 04 - Functional Overlay

Flexible Rutting

. Rutting Medium Percent < 10 Treatment = 03 - AC Patchin
Decision Tree 1 =< Rutting High Percent < 10 $ 2

Rutting Medium Percent => 10 Treatment = 04 - Functional Overlay

Rutting High Percent => 10 Treatment = 09 - Structural Overlay




Data Governance




Data Governance — Imports/Procedures/Functions

ManagementSectionsScript.sql *
10

) ET1] 40 )
1460 AND a.loc_ident = sla.loc_ident
1451 AND sla.sourse_table = " "PM5_DE_MGMT_SEC_AGG"'
1452 AND sla.route_id = sli.route_id
1462 AND (sla.lane_dir = sli.lane_dir OR sla.lane_dir = @ OR sli.lane_dir = @)
1464 AND (sla.lane_id = sli.lane_id OR sla.lane_id = @ OR sli.lane_id = @)
1465 AND sla.offset_from + sla.offset_to < 2 * sli.offset_to
1466 AND sla.offset_f sla. set_to : * sli. set_ ', 'CONFIG',sysdate, "PMS_DE_MGMT_SEC_AGG","LAST_REHAB_YEAR";
1467
1468 EXECUTE IMMEDIATE 'UPDATE SETUP_TABLE_COLUMNS SET UPDATE_ORDER_ID=:1,UPDATE_SOURCE=:2,USER_UPDATE=:3,DATE_UPDATE=:4 WHERE TABLE_NAME=:5 AND COLUMN_ID=:&" USING 3, 'greatest(
1460 nvl(
1470 (SELECT max(t.eff_year)
1471 FROM pms_tcplan_loc_year t,
472 setup_loc_ident 1la,
1473 setup_loc_ident 1b
1474 WHERE la.loc_ident = a.loc_ident and t.eff_year<=(select max(eff_year) from network_master)
1475 AND 1b.sourse_table = '"PMS_TCPLAN_LOC"'
1476 AND 1b.loc_ident = t.loc_ident
1477 AND 1b.route_id = la.route_id
1478 AND (  1b.lane_dir = la.lane_dir
1479 OR 1b.lane_dir
1480 OR la.lane_dir
1481 3
1482 AND (  1b.lane_id
1483 OR 1b.lane_id




Optimization Analysis
Configuration




Optimization Analysis — Work Plans

Setup Results ConstrResults Report Summary Reporis

Work Plan Results  Actions v

Plan Year Budget Group Treatment Estimated Cost Route Direction “ Offset * Begin Mile “ End Mile * MWP Project 5t... Benefit Lane Miles

General Budget PM-BIT $12,580.00 SRO0DOSEB All A 0 484 553 Scenario Reco...

General Budget PM-BIT $10.392.00 Floating Map

General Budget PM-BIT $10,392.00| Map Actions v

General Budget PM-BIT $27,192,00 (181)

Qv

General Budget PM-BIT $57.248.00
Manage Layers

General Budget PM-BIT $65,179.00

o Add Layer
General Budget PM-BIT $68,005.00

General Budget PM-BIT $17,138.00

General Budget PM-BIT $55,516.00
Washingt:
General Buaget PM-BIT $30,447.00
General Budget PM-BIT 561,806.00
General Budget PM-BIT $17,083.00 —, - Alexandrial [
General Budget PM-BIT 51841400
General Budget PM-BIT $46,856.00
General Budget PM-BIT $21.878.00
General Budget PM-BIT $8,569.00 %;Dm—| 2018 AgiteAs et Ine - (o) OBEELIMES (rd) conbibudors, CLEY-8A ||

General Budget PM-BIT $36,464.00 TOSUUUIEED v naEEsing E w3025 S30.25 | SUEIENy RECU

General Budget PM-BIT $34,276.00 USD0058WE | Decreasing A 36717 369.05 Scenario Reco...

General Budget PM-BIT $55,425.00 USD0058WBALTO01 - Decreasing A 70.12 7316 Scenario Reco_..




Optimization Analysis — Performance Reports

Setup Results ConstrResults Report Summary Reports

Constraint Report  Actions v = 2% | consteaint ColummiRI AV i) - Constr. TypeWeighted Avg - Add Constt Pavernent Class

Constraint Column  Constr. Type Scenario Year  Resulting Value  Condition Thr... = Constraint Subdivision =

150

Weighted Avg E I:__Jo"wmnt Lol = Class 1 Class2 = Class3
IRIAVG (infmii ) Weighted Avg Class 1
IRIAWG (inufmii ) Weightad Avg B Class 1
IR AG (i) Weighted Avg Class 1
IRIAVG (indmi) Weighted Avg Class 1
IRIAWG (inufmii ) Waighted Avg Class 1
IRIAWG (irufmii ) Weightad Avg Class 1
IRI AYG (infmi ) Weighted Avg Class 1
IR AVG (inimi) Weighted Avg Class 1
IRIAWG (inufmii ) Weightad A Class 1

IRIAWG (inufmii ) Weighted Avg Class 1
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IRE AW G (i ) Weighted Aug
IRIANG (i ) Weighted Avg
IRIAVG (iruimi ) Waighlad Avg

IRIAWG (irufmi ) Weighled Avg

IRIAVE (indmi) Weighted Avg — N A D e G0 O S N T D D T 0 S
IR1ANG (infoni ) ighted Avg
IR AVG (inuimnl ) Weightad Avg
IRIAVG (i) Wiighted Avg
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Optimization Analysis — Scenario Comparisons

Setup Graph Data

Weighted avg

Seenario Name
B CostBenefit Ranking

Multi-Constraint Optimization
B Multi-Year Strategy Oplimization

Worst First

2
=
S
=
2

Scenario Year




Performance Measurements
(Statewide and FHWA)




Performance Measurements
TPM

How WE GET THER®

$ 490.307 Performance Measures

Pavement Condition Measures

Interstate System Non-Interstate NHS

Percentage of pavements of the = Percentage of pavements of the non-
Interstate System in Good condition  Interstate NHS in Good condition

Percentage of pavements of the  Percentage of pavements of the non-
Interstate System in Poor condition Interstate NHS in Poor condition

e

US. Depariment of Transportation
Federal Highway Administration




Performance Measurements
TPM

How, WE GET THER®

§ 490.311 Metric Thresholds in Final Rule

Rating Good Fair Poor

IRI <95 95-170 >170
(inches/mile)

3
PSR >4.0 2.0-4.0 <2.0

(0.0-5.0 value)

CRCP: 5-10

Cracking Percent <5 Tt e -
(%) Asphalt: 5-20 >20

Rutting <0.20 0.20-0.40 >0.40

(inches)

Faulting <0.10 | 0.10-0.15 | >0.15
(inches) KERCHER
Q *PSR may be used only on routes with posted speed limit < 40mph. GrROUP

US. Department of Transportation
Federal Highway Administration




Data Quality Management
Plan




Data Quality Management Plan

[

TPM

How we ger THER®

$ 490.319(c) Data Quality Management
Program

* Required for each State DOT, one year after
effective date
Addresses quality of all data collected to report
pavement metrics

Includes, at minimum, methods and processes for:
Data collection equipment calibration and certification
Certification process for performing manual collection
Data quality control measures before and during collection
Data sampling, review and checking priocesses
Error resolution procedures and data acceptance criteria

Submit any proposed significant change for
approval

Q

US. Department of Transportation
Federal Highway Administration




Data Quality Management Plan

Block Cracking DelDOT Pavement Data 1 SqFt (per Severity + 50 SqFt Std. dev. < 5 SqFt
Dictionary version 2.2 0r Level)

Crown / Cross-Slope latest iteration. 1Ft + 5o Ft Std. dev. < 5 Ft

(for Fatigue Cracking,

also HPMS Field Manual)
Fatigue Cracking 1 SqFt (per Severity + 5o SqFt Std. dev. < 5 SqFt

Level)

Faulting AASHTO R36-13 1 Count (per Severity + 50 Count Std. dev. < 5 Count
(also HPMS Field Level), 0.01 Inches (for
Manual) Average fault height
Right Wheel Path)
International Roughness AASHTO R43-13 1inch per mile (for Left ~ + 10 inches per mile Std. dev. < 5 inches per mile
Index (IRI) (also HPMS Field Wheel Path, Right Wheel
Manual) Path)

Edge Crackin 1 Ft (per Severity Level) +r5oFt Std. dev. < 5 Ft
g g p y




SOP Development




Standard Operating Procedure (SOP) Development

OVERALL PAVEMENT MANAGEMENT SYSTEM PROCESS

Overall

Unit Costs
GCheck Data
»|  Treatment
Unit Costs Unit Costs
Factors
Check
Construction
—| LRS Data Flexible Refine/ History Data
Distress Data »| Rebuild
, | | ~| Management
Setup Tables o Secti Check Master
o Check »| Rigi o Work Plan
Roadway I"V[';":Dw —|  Condition — Data
Inventory am Data
e Roughness
Data

—>| Traffic Data I

—

Matrix Priority
Data

Report
Results

End Annual
Project Select
and Budget
Analysis
Process




Standard Operating Procedure (SOP) Development

PROJECT SELECTION PROCESS
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= HQ to Run 5- District Work Budget GEEETELE Final District True Report on
5% Start Project Year Budget Plans to Review Projects for Scenario and Repair Master Work Optimized s
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- Review “HQ Save Refined District level results of Are OCl and Adjusted
a Proposed Work Plan as Budget Average OCI Repair Category District Work
; District Work > “Adjusted »| Scenarios »| and Repair Goals differential Yes —| Plan as “Final
@ Plans” and District Work applying Category within agreed District
GEJ refine as Plan” “Adjusted Goals across limits? Master Work
g necessary. District Work District over 5 Plan”
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E No
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Thank You!

For more information:

Aaron D. Gerber, P.E.
adgerber@kerchergoup.com
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