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FHWA - Federal Highway Administration

U.S. Department of Transportation

Federal Highway
Administration

@

National Highway Statistics are available at:

https.//www.fhwa.dot.gov/policyinformation/statistics.cfm



https://www.fhwa.dot.gov/policyinformation/statistics.cfm
https://www.fhwa.dot.gov/policyinformation/statistics.cfm

HPMS - Highway Performance Monitoring System

7 3 'Dep_.‘m;mm R B Highway Performance Monitoring System v8.0
4 Federal Highway Administration Submittal

Highway Performance Monitoring System v8.0
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National Bridge Inspection Program

* All bridges are inspected at least every 24 months by certified inspectors
 Arisk based inspection frequency is an option for less frequent inspections of
bridges that meet requirements
* Two Nationally standardized Inspection methods are required

 General Condition (or NBI method) of major bridge components (deck,
superstructure, substructure).
 Element Level Inspection (or NBE method) — required since 2014 for NHS
» Provides quantities of more detailed bridge “elements” by condition.

 States also have agency defined inspection practices that vary by State

» All States make annual data submittals to the FHWA
* Inspection data is available at https://www.fhwa.dot.gov/bridge/nbi.ctm



https://www.fhwa.dot.gov/bridge/nbi.cfm

TAMP - Transportation Asset Management Plan

« The Transportation Asset Management Plan (TAMP) came about through
requirements established by MAP-21 and FAST Legislation

MOVING AHEAD FOR PROGRESS
IN THE 2131 CENTURY

« Requirement for states to develop a risk-based asset management plan
for the National Highway System (NHS) to improve or preserve asset
condition and system performances

_* Final Rules were established May 20, 2017/




NHS - National Highway System

 Essential roads for United States mobility, economy and defense

» Goal is to optimize State use of Federal money, plan for risks

NATIONAL HIGHWAY SYSTEM

MARCH 2018
NEBRASKA DEPARTMENT OF TRANSPORTATION




AASHTO - American Association of State Highway Officials

Legislative |
Response

Standards, |

Specifications
and Guidance

|IIIIHHHHIHHHIIII
IIIIIiHHiiIEiIIII[

AASHID
S THE VoOICE OF TRANSPORBATION

Public
4 Transit

@ 5 Modes of @
Transportation f




AASHTO Services

Legislative
Response

andards,
Specifications
and Guidance

Software

Training

Research




AASHTO Services

Legislative
Response

A ?l\

Standard Specifications for AASHTO LRFD
) Bridge Design
and Methods of Sampling and Testing SpeCificationS
AASHTO Provisional Standards

andards,
Specifications

and Guidance

A T g
e Aylat . e

Software

Research Standards & Specifications Guidance

b |

~ 5
N s ‘

Lab
Accreditation




- AASHTO Services
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- AASHTO Services
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COORDINATION
COUNCIL

AASHIO

190 Online Courses

35+ State Sponsors

Construction, Materials,
Maintenance, Pavements, etc.




- AASHTO Services
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 AASHTO

 Played a supporting role in the development of States Asset Management
Plans.

 Provided resources and guidance through the AASHTO Tamp Builder:
nttp://www.tamptemplate.org/existing-tamp/

@ AASHTO TAMP Builder

Welcome to the AASHTO
Transportation Asset Management

Plan Builder.



http://www.tamptemplate.org/existing-tamp/

Bridge Management - National Perspective -
Use of AASHTOWare BrM - 2018 Licensees

a "'
County/City State
Los Angeles Co CA
City of Phoenix AZ
Penn. Turnpike PA
Richm ond Metro Auth VA
Ohio State University OH

39 State Departments of Transportation +
Manitoba, Disfrict of Columbia & Puerto Rico




Government Structure

 Federal government (USA)
» State government — 50 states, District of Columbia, & Puerto Rico

* Nebraska — State system 10,000 miles, 3500 Bridges, 8 Administrative
Districts, Central Office project planning
« County government — 93 Counties
* Municipalities/Cities — 529 Municipalities/Cities
« Metropolitan Planning Organizations (MPO’s)— 4 (For urban areas with
populations greater than 75,000)




- Role of Private Sector in Nebraska

« Roadway and Bridge Design — 50% of program or 35% of projects done
Dy consultants

* [nspections

 Construction inspection for some local projects

 Bridge

e Researcn

e 1.7 mi
e 1.5 mi

e Tolls—T

— routine safety inspections for some local system bridges

ion for in-state research (University of Nebraska)
ion for national research (TRB, NCHRP, Midwest Pooled Fund)

_» Contracted work. Mowing, barrier repair, rest area maintenance

nere are no privately owned toll roads in Nebraska



TOPICS

» National Perspective

* Inventory and Condition
» Targets and Measures
* Life-Cycle Cost Analysis
* Risk Management



Pavement Inventory
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Pavement Condition

Automated Data Collection Manual Visual Ratings
(Rutting, Faulting, IRI, 3D (Cracking Distress)
Surface, Photos, & GPS data)

lect all 10,000 Miles each year



. Collection of Pavement Condition

2 Key Measures
for Network Level
Performance:




Pavement Condition Rating - IRI

« Why IRI?
 This is how the general public
evaluates our roads
« Smoother roads are safer
« Lowers vehicle operating cost
« More enjoyable to drive on



- Pavement Condition Rating (IRI)
Goal 65% of NHS with IRl < 95 in/mi or <1.5 m/km
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Pavement Condition Rating -
Nebraska Serviceability Index (NSI)

Concrete NSI

&  Rting F B Faulting
T —————

-ij:'._“-k o
o S

Pattern Cracking (ASR) W Panel/Joint Spalls

Longitudinal Cracking Transverse Cracklng

e
SRR 8

Alligator Cracking Failures — ' Panel Cracking Panel/Joint Repairs 5,




NSI Rating Scale

Nebraska Serviceability Index

Rating Condition Description

Good 70 -89.99 | Severalyears of serviceliferemaining

Fair 50-69.99 | Few years of service life remaining

Very Good

g




Pavement Condition Rating (NSI)

Goal 80-85% of Highways Rated Good or Very Good Based on NSI
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- Bridge Inventory

*Data categories
*|nventory
» Conaition
» Geometry
| _oad carrying capacity
e Construction history and proposed construction




Bridge Inventory

» Standard Good, Fair and Poor condition measures were established under
MAP-21 regulations 23 CFR § 490.407/ National performance
Mmanagement measures for assessing bridge condition.

« Good Bridges — when the major bridge components are all in good condition or
better.

« Poor Bridges — when one or more of the major bridge components are in poor
condition or worse.

 Fair Bridges — all other bridges
« Major Bridge Components — Bridge Deck, Superstructure, Substructure

* Nebraska performance can be seen here:
https://dot.nebraska.gov/business-center/bridge/



https://dot.nebraska.gov/business-center/bridge/

TOPICS

* National Perspective  Objectives

* Inventory and Condition » Performance Measures & Targets
» Targets and Measures

» Life-Cycle Cost Analysis

» Risk Management



Nebraska’s Asset Management Objectives

1. Maintain pavement and bridges in a
state of good repair

2. Optimize budget expenditures

3. Meet or increase the expected life-span
of the major assets




Pavement Performance Measure Targets

» Nebraska's historical performance target is a
system wide average NS| of 84.7

» Based on historical diti d fundi :
lee\a/zles on historical pavement condition and tunding 500 MlleS/Year
* In 2077, NSl was 83.9 10.000 M”ES
’

« Around 500 miles per year of Rehabilitation

projects. 20 Year Cycle

« With a system of approx. 10,000 miles, every road
would be addressed at least once every 20 years

o After 2008 recession, Nebraska moved from a
worst first to a preservation strategy




State Performance Targets

Weighted average NSI for the

interstate system
Weighted average NSI for the non-

interstate NHS system

NATIONAL HIGHWAY SYSTEM E o Nk
KA“"““RA W Rating Condition Description

Pavement

’\/\ [ R

Very Good 90-100 Pavement like new
Good 70 - 89.99 | Severalyears of serviceliferemaining
Fair 50-69.99 | Few years of service life remaining

Poor 30-49.99

Candidate for rehabilitation

022999

Very Poor Possible replacement



MAP-21 Pavement Condition Ratings

Rating Good Fair Poor
IR <95 95-170 >170
(inches/mile)
*
PSR >4.0 2.0-4.0 <2.0
° A” 3 "Good" = GOOd - (0.0-5.0 value)
 |f 2 or more “Poor” = Poor | | Cracking Percent P J;ﬁf:dsszgs :;cs;
« Anything Else = Fair (%) Asphalt: 5-20 >20
Rutting <0.20 | 0.20-0.40 = >0.40
(inches)
Faulting <0.10 | 0.10-0.15 >0.15
8 (inches)

*PSR may be used only on routes with posted speed limit < 40mph.




National Pavement Performance Targets

% of pavements on the interstate
system in good condition

v

50

% of pavements on the interstate
system in poor condition

% of pavements on the non-
interstate National Highway System > 40
in good condition

Pavement

% of pavements on the non-

interstate National Highway System <10

in poor condition -



National Bridge Performance Targets

Asset Type Performance Measure

wl-'ength X Width] Bridge p PO F[Length X Width]gigge g

100 x
ZTOTAL [Length X Width]Brldges ZTOTAL [Length X Wldth]Bridges




Nebraska Bridge Performance Historical
Trends - Nebraska Natlonal Highway System
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TOPICS

* National Perspective * Deterioration factors

* Inventory and Condition * Decision trees

» Targets and Measures * Life-cycle costs

* Life-Cycle Cost Analysis * Life-cycle cost/benefit analysis
» Risk Management  Project candidates



- Decision Making

Nebraska Department of Transportation
Pavement Optimization Program

Life Cycle Cost Analysis Decision Criteria Administration Help About Exit

Pavement Management Data

Section Type
® Pavement Sections
(O Needs Sections

y O Recreation Roads

Statewide

District

District

Highway System
Highway @ Al Systems
v O Interstate

Highway
Highway within a District () Expressway
- District Highway (O National Highway System (NHS)

Highway within a




Pavement Data

Pavement Management Data
Dist Hwy Beg End
Num Num RP RP Dir Length Type Age Lanes

fo1] [ 077 |[ s093|[ s695] [B][ 603
Location Description
[scT N33-1LSSW |

| Link
Book

[ )
IS | 34| | 000 :
3962 | 165 | 16 140 0.0 0.0 :
- Section Type Highway Sy Load Date
[Pavement Sections | [An sy |[3r10/2018 | on your keyboard 1o

| District = 1 print this screen.
Programmed Surface Related Projects-Data curmrent within last 24 hours-from PPM Program/Project Management System(Mainframe)

|11
it

:
&

i
5

§
'

Control Num Pgm Year ‘Work Description ILomﬁon ‘Proj Num IBeg RP End RP lF’roj Length ‘Projecl Status
+* 13237 2019 Conc Repair. Mill... Princeton - South of Warlick Blvd NH-77-2(162) 4510 56.97 11.86 ACTIVE
12552A 2022 Warlick/Pioneer Int.. Lincoln \West Beltway S-77-2(1074) 54.97 5958 461 ACTIVE
Drag a column here to group by this column.
Hwy‘Num Beg Ref End Ref ‘ Dir ILﬁon ‘ Length ‘Thm Lanal Surf T lCrkng Idx A.. BadJoints Bad Panels JointSeal Repair Amt Surf Desc -
Eq.. 077 ¥ Nofilt. ¥ Nofilt. ¥ N..  No filter: ¥ N.. ¥ Nofilt. ¥ N.. ¥ Nofilter: 7 Nofilter: ¥ Nofilt. ¥ Nofilt. ¥ Nofilt. ¥ No filter: ¥ No filter:
s Sruu Suu o [RE T TR P - o o v v v VU UL Mo O e o
077 3864 45.09 A PRINCETON SOUTH 6.50 4 CONC oo 10.0 3.7 100.0 1.2 9" CONC PAVEMENT FOUNDATIC
077 38.64 45.09 D PRINCETON SOUTH 6.50 4 CONC 0.0 200 3.7 50.0 8.7 9" CONC PAVEMENT FOUNDATIC
077 45.09 50.90 A PRINCETON-JCT N33 5.80 4 CONC 0.0 116 6.6 330 8.3 9" CONC PAVEMENT FOUNDATI
077 45.09 50.93 D PRINCETON-JCT N33 583 4 CONC 0.0 133 6.6 66.0 23.3 9" CONC PAVEMENT FOUNDATI
077 50.90 51.38 A JCT N33 NORTH 047 4 CONC 0.0 40.0 25.0 100.0 25.0 8 1/2" CONC PAVT FOUNDATI
> 077 50.93 56.95 D IJCT N33-L55wW I 6.03 4 CONC 00 35.7 271 14.0 342 8 1/2" CONC PAVT FOUNDAT!
077 51.38 56.95 A JCT N33-L55wW 559 4 COMP 02 0.0 0.0 0.0 0.0 AC. TYPE SP4(0.375&9.5) 8" REINF C
077 56.95 60.15 A L55W-JCT N2 321 4 COMP 0.0 0.0 0.0 0.0 0.0 AC. TYPE SP5(0.5&12.5) 9" CONC P,
077 56.95 60.15 D L55W-JCT N2 321 4 COMP 46 0.0 0.0 0.0 0.0 AC. TYPE SP5(0.5&12.5) 9" CONC P.
077 60.15 61.08 D JCT N2-A STREET LIN_. 093 4 COMP 26 0.0 0.0 0.0 0.0 AC. TYPE SP5(0.5&12.5) 8" CONC P.
077 60.15 61.37 A JCT N2-A STREET LIN_. 1.22 4 COMP 28 0.0 0.0 0.0 0.0 AC. TYPE SP5(0.5&12.5) 9" CONC P. -
<« T ] > _]




History Graphs

History Graphs for Highw ay 002 Bag RP 387.24 End RP 370.50 Lane Dirsction B History Graphs for Highw sy 004 Bag RP 182.39 End RP 191.97 Lans Dirsction B
Pavement 3actions Pavameant 3actions
NSI IRI NS IRI
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3 359 g 14 3 904 [
14
304 12
354
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~ Life Cycle

Rehabilitation
T
Maintenance Decision
Making




- Pavement Life Cycle Cost Analysis

Nebraska Department of Transportation
Pavement Optimization Program

R

Pavement Management Data Life Cycle Cost Analysis Decision Criteria Administration Help About

Life Cycle Cost Analysis
Statewide
District
District
Highway
Highway

Highway within a District

Highway within a
District

District

Highway

Section Type
(® Pavement Sections
(O Needs Sections

Highway System

(® All Systems
(O Expressway Only
(O Non Expressway and Non Interstate

mercia

(O National Highway System (NHS)




Types of Analysis

1. Users can compute the cost to maintain a selected NSI value over a
selected number of years.

Answers the question "How much will it cost to maintain my system?”

2. Users can compute the resulting NSI value over a selected number of
years, given a specific budget.

Answers the question “What will the condition of my system be if | spend X
number of dollars?”




- Pavement Analysis Factors

 Current condition ratings for age, NSI, PSI, cracking, rutting, and faulting
* Deterioration rates for NS, PSI, cracking, rutting, and faulting

* Length, strateqy types, and cost per mile for each strategy



Asphalt/Composite Decision Tree

STRATEGY KEY _ _
ML1 - Mainten: 117 Asphalt/Composite Concrete Section

ML2 - Maintenance Level 2 |

ML3 - Maintenance Level 3 NSI>=80 & PSI>=3
RS - Resurface
No YT
NSI = 59
& Crack Index <=6
PSI=25
No YT; T, YT‘
Crack Index == 25 Rut Depth == 4 Rut Depth <=4
No ch No Yes To Yes
Rut Depth <8 Rut Depth > 4 <=7 Rut Depth >4 <=7
2 f 1 e |
No Yes No Yes No Yes

5 Year Maint 5 Year Maint 5 Year Maint
Cost > 3000 Cost > 3000 Cost > 3000
. 1 —
No Yes No Yes

@ ML3 ML3 |£] [mL2 | [mL3 | [mL2 | ML3 @ ML1




Portland

STRATEGY KEY
ML1 - Maintenance Level 1

RH - Rehabilitation

ML2 - Maintenance Level 2
ML3 - Maintenance Level 3

Portland Cement Concrete Section

|

(Opt Yr <= Cumrent FY + 7 OR OptYr = PSTO) AND (Year Completed >= 1980 AND <=2000)

No

PSI >2.50R Age <= 20
[

Fault Depth <= 3 mm

I_'l_l

No

Yes

== 10%
Bad Joints

T

== 30%
Bad Panels

f_;l

No Yes

Y&lc No Yes
NSI| == 50
Ni.) Yes
Fault Depth <= 3 mm Fault Depth <= 3 mm Fault Depth <= 3 mm
T I i T I 1 I_'I_I
No Yes No Yes No YI&
PSI=40
No Yes
== 10% == 10% == 10% == 10% == 10%
Bad Joints Bad Joints Bad Joints B \Joints Bad Joints
No Yels llio Yes No YT‘ No YeTc No Yes
== 30% == 30% <= 30% <= 30% == 30%
Bad Panels Bad Panels Bad Panels Bad Panels Bad Panels
—L— —L— T : 1 r . 1 T I 1
No Yes No Yes No Y|a No Yes No Yes

Yes

Mz [mez| [m2| [mo| [re | [RH | [m3] [RH | [M2] [M2] [RH |

(M3 (M2 [mL1] [mLt]

[rH | [RH | [m3] [RH | (M2 [miz] [mu1]

R ]

Cement Concrete Decision Tree




~ Strategies

Pavement Optimization Strategy Definitions

ML1AC This is a maintenance action that would cost approximately $8.000 per mile. Example: Crack Sealing. Fog Sealing.
Maintenance Level 1 Skin Patching or Throw and Roll Patch.

ML2AC This is a maintenance action that would cost approximately $35.000 per mile. Example: Armor Coats. Chip Seal.
Maintenance Level 2 Machine Patch or Mill and Armor Coat.

ML3AC This is a maintenance action that would cost approximately $155.000 per mile. Example: Mill and Overlay or Thin
Maintenance Level 3 Overlays.

RS-AC This is a resurfacing action with asphalt. The cost would be approximately $360.000 per mile.

Resurface

ML1PCC This is a maintenance action that would cost approximately $36.000 per mile. Example: Joint Sealing and Crack
Maintenance Level 1 Sealing

ML2PCC This is a maintenance action that would cost approximately $100.000 per mile. Example: Joint and Panel Repair with
Maintenance Level 2 Joint Sealing

ML3PCC This is a maintenance action that would cost approximately $160.000 per mile. Example: Diamond Grinding and Panel
Maintenance Level 3 and Joint Repair.

RH-PCC This is a rehabilitation action that would cost approximately $385.000 per mile. Example: Resurfacing. This section’s
Rehabilitation future analysis will change to the asphalt/composite decision tree.




Average NSI
10 Year Analysis for District 3 Using Using Cost Benefit

Outputs -
85.44
85.24
8504
84.84
84 64 84.7
84 44
8424
84 04
83 84
83 64
83 44
2018 201 2020 2021 2022 2023 2024 2025 2026 2027 2028
NSI NSI NSI NSI NSI
TOTAL VERY GOOD FAIR POOR VERY
REMAINING AVE IMPROVED GOOD >=70 >=50 >=30 POOR RUTTING
YEAR BUDGET BUDGET  NSI MILES >=90 &<90 &<70 &<50 <30 >=7Tmm
2018 $0 50 8424 000 77560 56581 21325 8463 153 50.18
2019 $30,000,000 $11460 8429 11146 77348 57457 25240 4005 0.32 91.7M
2020 $38,100,000 $17,045 8433 17218 71475 677.12 239.29 827 1.39 12484
2021 $40,950,000 $98 8438 19449 71328 66862 22453 33.00 1.39 121.53
2022 $37,000,000 $6,163 B84.42 21047 70791 72875 199.94 42 0.00 115.69
2023 $39,300,000 $9,065 8447 25874 54077 91541 167.00 17.64 0.00 109.35
2024 $41,480,000 $3,975 8452 32912 64430 83158 147.30 1764 0.00 135.37

161.37
179.00
171.06

153.27




Average NSI
10 Year Analysis for Statewide Using Using Cost Benefit

517,355
5185

1686 61 2,845 66
114162 2,462.45

5598.18 1658.72
587242 1771.65

8.02
8.0z

0.28
0.28

89.02 3
utputs
88.02 - -
. 8752 \\
87.02 .
86.52 \\
86.02 N
8552
85.02 !
84.52 !
84.02
8352
83.02 4 =
8252
82.02
8152 | N
81.02
80.52
09 2020 20 22 2023 2024 2026 2006 207 208 2029
N3l N3l N3l N3l N3l
TOTAL VERY @GOOD FAIR POOR VERY
REMAINING AVE IMPROVED ©00D  >=70 >=60 >=30 POOR RyurTING
YEAR EBUDGET BUDGET N3l MILEE =80 £&<80 &<70 £&<&0 %30 »=7 mm
2019 S0 S0 B81S 000 6,047.24 200042 BE238 21126 .57 139.74
2020 $200,000,000 $1215 8761 CEE 69 405552 412918 1010.00 19.28 0.90 288.64
2021 £200,000,000 52,193 B6&T 84323 4318596 4B93.36 86428 36.59 1.69 45293
2022 $200,000,000 52275 8582 &7362 400067 528666 7T37.37 8847 1.69 670497
2023 $200,000,000 5133 8550 2104 35 375441 565538 TE1.24 2353 0.30 590.08
2024 $200,000,000 5340 B5.1E 143572 3 988.55 547445 61461 36.67 0.58 583.29
2025 $200,000,000 52940 B4GE 172799 3,355.74 615086 558.90 4469 0.58 989.50
2026 $200,000,000 513,563 B4.02 146103 3,198.93 610085 T766.54 4198 6.56 1620.20
$200,000,000 6718 B339 241973 289814 601578 119264 8.02 0.28 2220.39

1991.40
1707.32

Totala/Averages
$200,000,000

35,787.06
556,077.20

14 660 59

9,955.96

11,11472



- Output - Candidate lists

District 1 Selected Projects Based on 10 Year Life Cycle Cost Analysis

Pavement Sections Sorted by Hwy and Ref Post

Sekcted GnaldzteYear: 2019, 2020, 2021, 2022, 2023, 2024, 2025, 2026, 2027, 2038

Sekcted Srateges AllSi=eges

BEGN B NS NSl

HW REF REF. LANE CANDIDATE BEORE  AFTER PROGRAM
NJM  POST POST DR LENGTH LOCATION RANK  STRATEGY YEAR EST. COST STRATEGY STRATEGY YEAR
001 238 731 B 495 EMNOODAARIDXK 310 RSAC 2025 $1.774.300 5000 100.00
001 731 1291 B 560 MURDOCK-JICT N0 % 310 RSAC 2023 $2.016.000 5000 100.00
002 45665 4630 B 0.17 SUST7T INERCANGE 151 ML1PCC 2019 §9.130 70.00 7500 2023
002 45663 45630 B 017 SUSTT INERCANGE 251 ML1PCC 2028 §9.130 57.00 6200 2023
002 643 T A 6.55 LINGOLN-ICT NS 290 ML1PCC 2019 $235.300 a96s 484 2023
002 6432 M D 6.55 LINGOLN-ICT NS 290 M1PCC 2020 $235.300 By 344 2023
002 47144 47683 A 5.49 WJUCT NA3 -JCT SE6A 295 ML1PCC 2019 $197.640 520 100.00
a2 47144 47623 D 549 WJICT NA3 -JCT SE6A 254 W1PCC 2020 $197640 9599 100.00
002 47693 4333 A 6.95 UNADLLAWEST 291 ML1PCC 2018 $250.200 T2 =N
002 47695 4333 D 6.95 UNADLLAWEST 291 ML1PCC 2018 $230200 9595 100.00
002 43339 49192 A 789 DNADLLABAST 295 ML1PCC 2018 $234040 %540 100.00
002 43339 49192 D 789 UNADLLAEAST 276 ML1PCC 2020 $234040 567 100.00
004 12260 12654 B 395 DAYKIN WEST 311 RSAC 2025 $1.414300 5230 100.00
004 12654 13353 B 7.05 DAYKINEAST 338 RSAC 2023 $2701273 4500 100.00
005 25205 22228 B 025 MLFORDWEST 310 RPCC 2023 $86.230 489 10000 2020
005 29205 22228 B 025 MLFORDWEST 227 MUAC 2027 $2.000 8925 9175 2020
005 29228 % B 063 MLFORD 311 RSAC 2026 $261.290 4300 10000 2024
005 2w 2272 B 077 MLFORD 1261 RePCC 2018 236,430 2355 10000 2020
005 259572 2630 B 2355 MLFORDNORTH 311 RSAC 2023 $1.169.520 5000 10000 2020
005 30905 31144 A 236 JCTLSSK-LCTUST? 297 RSAC 2018 $1.073.520 5095 100.00
005 30905 31144 D 236 JCTLSSK-ICTUST? 230 RSAC 2020 $1.021.290 3408 100.00
005 A 1.39 JCTUST7T-SUNVALLEY BLVDUNDOLN 13.03 R+PCC
005 D 1.39 JCTUST7T-SUNVALLEY BLVDUNDOLN 317 RPCC
005 D 1.04 10THE& CORNFLSKER HWY EASTLUINDOLN 342 RSAC
005 A 092 33ROSTWESTUNCOLN 290 RePCC
005 D 092 35ROSTWESTUNDOLN 274 RPCC




- Bridge Life Cycle Cost Analysis

« At the project level, Life Cycle Cost Analysis (LCCA) is used to choose
between competing alternative strategies.

 Atypical case for project-specific LCCA would be to compare a shorter duration,
lower initial cost repair to a longer duration, higher initial cost strategy.

» Bridges for which there is no cost-effective repair strategy become
replacement candidates (replacement is the most cost effective
strategy).

* Information about the FHWA LCCA software RealCost is available at:
https://www.thwa.dot.gov/infrastructure/asstmgmt/lccasoft.ctm

* On the network level, common repair strategies are compared to find
wcost-effective categories of repair actions.



https://www.fhwa.dot.gov/infrastructure/asstmgmt/lccasoft.cfm

- Bridge Life Cycle Cost Analysis
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Bridge Major Work Candidates
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Bridge High Asset Value Preservation
Candidates
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TOPICS

* National Perspective  Risk Definition
* Inventory and Condition e Common Risk Areas
» Targets and Measures * NDOT Risk Workshop

* Life-Cycle Cost Analysis
« Risk Management



CFR 515.7-Risk (Definition)

73264 Federal Register /Vol. 81, No. 205/Monday, October 24, 2016/ Rules and Regulations
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Risk means the positive or negative effects
of uncertainty or variability upon agency
objectives.

Risk management means the processes and
framework for managing potential risks,
including identifying, analyzing, evaluating,
and addressing the risks to assets and system
performance.




ldentifying Risks - Common Risk Areas

Environmental High-Risk, High- Financial Legal or
Conditions Value Assets Compliance

Cam

Demand Information or Operational Hostile Acts,
Decision Malfeasance,
Accidents




Risk Matrix

Catastrophic

Moderate

Impact

Insignificant

Risk Matrix with Impact
and Likelihood
Definitions

Less than once
every 10 years

Likelihood

Unlikely

Once in more
than 3 but less
than 10 years

Likely

Once between
1-3 years

Potential for multiple
deaths & injuries,
substantial public &
private cost.

Medium

Medium

Potential for multiple
injuries, substantial public

Very Likely

Very High

High

or private cost and/or foils Low Medlum Medlum
agency objectives.

Potential for injury,

property damage,

increased agency cost Low Medium Medium

and/or impedes agency
objectives.

Medium

Once a year

Potential for moderate
agency cost and impact to
agency objectives.

Low

Low

Low

Medium

Almost Certain

Several times a
year

Medium

Potential impact low and
manageable with normal
agency practices.

Low

Low

Low

Low

Medium



Risk Matrix
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- NDOT hosted 2-Day Executive Meeting

* |dentify Risks

» Categorize Risks

» Assess Likelihood and Impact
 Establish Mitigation Strategies




Thank You!



AASHTOWare Project @ NDOT

= Estimation (Currently Implementing, Production Spring 2019)
= Bids

= Preconstruction

= Civil Rights and Labor

= SiteManager (Const/Materials + LIMS)
= SiteXchange

= Data Analytics




AASHTOWare Project - Materials @ NDOT

Contract Materials Acceptance Tracking

= Contract Specific Testing Regimen

= Specification Testing and Verification

= QA/QC Program Tracking

= Reporting (Daily, Weekly, Contract QA)

= Sample Workflow (Field -> Lab)

= Materials Sampling/Testing Certification Tracking
Materials Characteristics Data Analysis
Automated Approved/Qualified Product List

= Document Management System Integration




AASHTOWare Program Management
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Why Use AASHTOWare?

* [ncorporates "best practices”
e Users share solutions and costs

» License fees cover overall expenses ensure software products are kept current
with technology and functional requirements

« Each product is self-supporting

« Non-profit operation

« Management and oversight by agency (DOT) personnel

management/assistance




AASHTO

» Coordinates and supports State Transportation interests and needs.

» Gathers responses from State Agencies to Legislative actions
 Played a supporting role in the development of States Asset Management Plans.
* Provided resources and guidance through the AASHTO Tamp Builder:
http://www.tamptemplate.org/existing-tamp/
» Coordinates some research activities for inter-State research projects

» Coordinates software development and management for DOT's

« AASHTOWare software development and support is guided by DOT and other
users

s Products for Project delivery, Pavement, Bridge and Safety



http://www.tamptemplate.org/existing-tamp/

Bridge Management - National
Perspective - Use of AASHTOWare BrM
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