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INTRODUCTION:

The Pavement Optimization Program(POP) has been developed by the Nebraska Dept. of
Roads-Materials and Research Division-Pavement Management Section with the
assistance of the Information Systems Division. This program allows you to investigate
your current pavement ratings, look at the associated photos and link to our Mandli
Roadview Explorer. It also has a life cycle cost analysis which prompts you to enter an
analysis period and annual budgets. A yearly output report shows those selected sections
that would be improved based on the budget and the benefit cost ratio. There is also a
graph of the NSI after each year’s improvements.

This program is loaded with pavement design sections as compared to needs sections
which are used in the annual inventory book.

The program display is designed for a specific resolution. If you can not see the entire
page on your screen, it is because your resolution is not setup the same as POP. The
resolution should be 1024 x 768 pixels. To set this you right click on the desktop and
select “Properties”. Under the “Settings” tab you will find the screen area settings. Move
the selection bar to get the appropriate setting(1024 x 768). Select “Apply” and “OK”.

If you need any further help, we are here to assist you. You can call/email Dan
Nichols(479-4873)/dnichols@dor.state.ne.us or Dave Medinger(479-4807)
/dmedinge@dor.state.ne.us if you have any questions.



STARTING THE PROGRAM:
After POP has been installed you will have an ICON called POP on your desktop.
Double click to start the program.

OPENING SCREEN:
SEE

Nebraska Department of Roads

Pavement Management System

[ Life Cpcle Cost Analysis T [Drecision Criteria ]
Pavement Management I Roadway Inventary Photos ] T I
Data

Pavement Management Data

Statewide Data | Soxt By Huy -
Sart Order
‘ District D ata | IH j @+  Ascending A-Z
= Descending Z-4
Highway Data | :I'
Other |

PAYEMENT SECTION NOTE:

In an effort to create project sized sections we have combined previously defined sufficency sections. Similar material
tppes and ages were giouped whenever possible. Some sections could include smaller sections of a different material
type. If a geometric deficiency iz nated within a section then the entire section i marked as deficient. If a project iz a
"'Bridge only"' praject, then the programmed information is not shown with the pavement section data.

Exit

This first screen gives you four screens to select from with the tabs shown at the top.
The screens are listed below:

Pavement Management Data,

Roadway Inventory Photos,

Life Cycle Cost Analysis,

Decision Criteria,

The screen that is selected as a default is the Pavement Management Data screen.



PAVEMENT MANAGEMENT DATA:

Pavement Management 5ystem Main S5creen =] x|

"™ Nebraska Department of Roads

Pavement Management System

[ Life Cycle Cost Analysis T Decision Criteria ]

PavemenlDManagemenl I Roadway Inventary Photos I T N

ata

Pavement Management Data

Sort Order-{Ng
District Data | 'I & Asce Rulting
 DesqPS!
Pram'r
lﬁ Faulting -
Highway Data Cracking
Bad Jaints hd
Other |

PAYEMENT SECTION NOTE:

In an effort to create project sized sections we have combined previously defined sufficency sections. Similar material
types and ages were grouped whenever possible. Some sections could include smaller sections of a different material
type. If a geometnic deficiency is nated within a section then the entire section is marked as deficient. IF a project is a
""Bridge: only" project. then the pragrammed information is not shawn with the pavement section data.

Exit

On this screen you select either Statewide Data, District Data, Highway Data or Other to
pull up the pavement sections that you are interested in.

Pull downs next to the district or highway give you the possible selections. You must

choose a number in the appropriate box before you select by District Data or Highway
Data.

Your data is sorted by Highway and Reference Post in ascending order as a default. The
Sort By pull down on the right side of the screen allows you to sort by any one of the

columns listed. You can also select ascending or descending order for the column
chosen.



The “Other” selection allows you to select further by Interstate, Priority Commercial or
Expressway within a District or Highway. The sort feature is also available on this
“Other” option selection.

Other Search Options

— Options

i~ Interstate Ok

" Priority Commercial Cancel |

" Expressway

District Num: I vl
Highway Num: I vl

Sort Order
Sort By IHW}' j |7 v Ascending A2

Descending £-4




PAVEMENT MANAGEMENT DATA SCREEN:
i&i Pavement Management System QB|

Exception Strategy

Pavement Management Data DesmErcont | Opim e Top
i ) 2006 Status
Dist Num  HwyNum Beg Ref Post  End Ref Post Length Dir Type Age Lanes Except Date Critical Year Indicator Next
[ [ om [ onoo0 | 2460 [ 246 (B [1 [z [2
Treluy — shoulder —— [ | 2010 Previous
Location Description \.:;‘dlh Toleth SurPwdth l:ondthg Yert Curve Def Under Const
[JCT US34-ELMwWOOD El E = NO Bottom
NSI Condition Ratings | | Traffic Cost Accidents Pam Year
NSI PSI Rut Depth ADT TADT 5Yr Ave Previous Year & Year Avg 2008 Eind
| maa [ 35 | 2 | |] 1550 | 80 | [ s1.877.00 Fatal Acc  Fatal Acc
MSI Date IRI Faulting 20pr ADT  20pr TADT Prev FY Cst 0 o Work Description Mandli Link ‘
| 4/25/2005 | | 22 | 0| | 2170 | 112 | | $1.028.00 Injury Acc  Injury Acc ERISTRISURE
Low NSI Profile Date g N | Roadway
Inventory Photos
| 591 | 442772005 FProperty Acc Property Acc
1 1
Ret
[Statewide By Hwy ASC Load Date: [9/21/2005 I
—m—-_mmmmmm--m
b | DD 0.000, 2460 JCT US34-ELMWO0D 0.0 |ASPH CONC
[1]1}] 2460 7.310 B ELMwDOD-MURDOCK 4 B5 2 ASPH 5.2 l] l] l].l] l] l] 0.0 |AC, TYPE B UNKI
001 7310 12910 MURDOCK-JCT N50 5.60 ASPH 0.0 0.0 0.0 0.0 0.0 [AC, TYPE 5P1 |UNKI
L1[1]] 12.910, 26.060 JCT N50-MURRAY 13.15 ASPH 3.7 0.0 0.0 0.0 0.0 /AC. TYPEA | UNKI
001 26.060 | 26.880 MURRAY-JCT U534 .82 CONC 0.0 10.0| 100.0| 100.0] 10.0|6" CONC PAVE|ASPH
o002 55270 66.140 JCT N71-HEMMINGFODRD 10.98 ASPH 6.0 0.0 0o 0.0 0.0 |AC. TYPE 14 | UNKI
002 66.140| 67.340 HEMMINGFORD 1.18 ASPH 9.0 0.0 0.0 0.0 0.0 [AC. TYPE 5P2 |CONI
o002 67.340 76.320 HEMINGFORD-EEREA 8.97 ASPH 13.7 0.0 0.0 0.0 0.0 |AC, TYPE 14R UNKI
on2 76.320| ¥7.470 BEREA-N JCT US385 1.17 ASPH 13.2 [LA1] on 0.n DDAC. TYPEA |AC 1
o02 85.300 85.960 ALLIANCE .66 CONC 0.0 5.0 35.0 50.0 0.0 | 230MM/9"DOY CONI

002 86.300| 85.960
an2 85960 87560
02 85.960 | 87.560
002 87.560 88.020

ALLIANCE .66
ALLIANCE 1.58
ALLIANCE 1.58
ALLIANCE VIADUCT 46

CONC 0.0 5.0 35.0 50.0 0.0|230MM/9"D0Y | CONI
COMP 8.7 0o [1N1] 0.0 0.0 AC. TYPE RAX BRIC
COMP 10.3 0.0 0.0 0.0 0.0 |AC. TYPE RAX|BRIC
CONC 0.0 0.0 50 100.0 0.0 10" CONC PAY UNKI

an2 88.020| 95660 ALLIANCE EAST 7.62 ASPH 0.3 0.0 0.0 0.0 0.0 |AC. TYPE SP2 |UNKI
o002 95.660 101.410 ANTIOCH WEST 5.75 ASPH 5.3 0.0 0.0 0.0 0.0 AC. TYPEA UNKI
002 101.410(112.570 LAKESIDE WEST & EAST 11.13 ASPH 16.0 0.0 0.0 0.0 0.0 |AC, TYPE A-X |UNKI
an2 112.570 |127.570 LAKESIDE-BINGHAM 15.00 ASPH 04 0o [1N1] 0.0 0.0 AC. TYPE SP2 LNKI
02 127.570 (132.850 BINGHAM EAST 5.34 ASPH 2.6 0.0 0.0 0.0 0.0 |AC, TYPE 14 |UNKI
002 132.850 |137.130 ASHBY WEST 4.25 ASPH 0.2 0.0 0.0 0.0 0.0 AC, TYPE SP4 AC. 1
an2 137.130 (145440 ASHBY-HYANNIS 8.35 ASPH 276 0.0 0.0 0.0 0.0 |BIT SAND BAS|UNKI
o002 145.440 |159.050 HYANNIS-WHITTHAN 13.60 ASPH 5.8 0.0 0.0 0.0 0.0 AC. TYPE 7 UNKI
002 159.050 (175.040 WHITTHAN EAST 15.95 ASPH 321 0.0 0.0 0.0 0.0 AC. TYPEB  |UNKI
002 175.040 |184.260 MULLEN WEST 9.24 ASPH 14.4 0.0 0.0 0.0 0.0 AC. TYPE 14 |UNKI

002 184.260 [184.890

MULLEN .60

Immmm o me = mmem oo e @ e E e = w
33| B | ) 0 | I P P3| 12 I e | | e i 10| T | | I

CONC 0.0 1l] l] 1l]l] l] 1l]l] l] 0.0 6" CONC PAV[ UNK;J

The Pavement Management Data screen will come up with summarized data on the top
portion and tabulated data below. There is a space above the tabulated data that tells
what kind of data you have selected and how it sorted and also the date of the data
collection and the date the database was loaded. We will supply an updated database on
an annual basis. The top portion gives you the inventory data and condition data. Also
are shown are the traffic counts, accident rates, maintenance strategies, costs and design
exceptions. As you move from one record to another on the bottom tabulated data, you
will see that record summarized on the top portion. You will also see the use of a
stoplight with standard colors to flag critical(red), fair(yellow) or good(green) sections.
This is called our Pavement Status Indicator. These colors are affected by future
programmed improvements(excluding contracted maintenance).

The lower tabulated information has all of the data that we store for a section. You can
use the bottom scroll bar to move over several times to see all of the additional data. We
have selected the data that should be more useful to appear to the far left. You can select
a section by clicking with the mouse or using the up/down arrow keys or use the
Top/Next/Previous/Bottom/Find keys provided on the top right. The Find feature allows
you to search for the beginning of a highway. The Return button will take you back to
the previous screen. There is also a direct link to the Mandli Roadview Explorer and the
roadway condition photos taken for the section highlighted. (Refer to the Roadway
Inventory Photos instructions for further details.)



LIFE CYCLE COST ANALYSIS:
iix]

"™ Nebraska Department of Roads

Pavement Management System

[ Pavement Management Data T Roadway Inventary Photos T T
Life Cycle Cost Analpsis I Decision Criteria |
Statewidz Data | Select area for cost analysis
either statewide or individual
District Data | ﬁ district.
1
2
3
El
5
6
7
8
Exit

The Life Cycle Cost Analysis applies the specified annual budget to determine the best
strategy for improvement based on benefit/cost ratios at the network level.

This screen allows you to select sections by Statewide Data or District Data. If you select
District Data, you must enter a District Number first. The interstate system is excluded
from the Life Cycle Cost Analysis.



LIFE CYCLE COST ANALYSIS:

iw, Life Cycle Cost Analysis =& x|

Pavement Management Life Cycle Cost Analysis
District 07 Analysis

Perform a Benefit Cost Analysis for |5 years.
Analyze
Enter a value <= 20 years

i

Return

This first screen of the life cycle cost analysis is where you enter the number of years that
you want to run the analysis. After you enter the year(maximum of 20) you select
ANALIZE.



BUDGETS:

The annual budgets are entered on this screen. You must put in a value for every year

shown. After you have entered the budgets select RUN to continue the analysis.

i Life Cycle Cost Analysis - Budgets

Pavement Management Life Cycle Cost Analysis
5 Year Analysis for District 07

Enter Annual Budgets

Year Budget
2006 [15000000

2007 15000000

2008 [15000000

2009 [15000000

2010 15000000

Return

15|



This is the Report Selection screen. It allows you to view the annual reports of the
selected sections for improvements for the budgets inputted. On the top right you can
select a summary graph for the NSI rating. Also, on the bottom right side you can select
the window which takes you to the Strategy Definitions, PCC Criteria or Bit Criteria.

i, Life Cycle Cost Analysis - Select Report =& 5[

Pavement Management Life Cycle Cost Analysis
5 Year Analysis for District 07

Select Report

2005 Report | Average NSI|
Summary Graph

2006 Report |

2007 Report |

2008 Report |

2009 Report |

Strategy Definitions

Bit Criteria | Return




REPORTS:
The report for each year shows which sections were selected for improvement within the
budget constraints. The lists are sorted by the largest benefit/cost ratio. Costs are shown

for strategies and totaled at the end of the time period.

i, Cost Analysis Report

le{ | 1 af1

b il =] &z fove = | =]

=& x|

Preview I
District 07 2006 Selected Projects Based on 5 Year Benefit Cost Analysis
Budget of $15,000,000.00 g NET of Analysis Area Before Improveraent 81.707
Remaining Budget $600.00 After Improvement 24358
BEGIN
HWY REF. LANE NSI BEF ORE NSIAFTER PROGRAM

RANE NUM POST DIR  LOCATION LENGTH STRATEGY EST. COST STRATEGY STRATEGY YEAR
534 006 12604 D ARAPAHCOE 07 ERH-PCC $217,500.00 3330 100,00 2006
468 006 12604 A ARAPAHCOE 07 ERH-PCC $217,500.00 41.50 100,00 2006
435 006 8300 B MCOCOOK 100 EBH-PCC $250,000.00 4360 100,00 2008
4.14 006 1449 A CULBERTEON 068  REH-PCC $172,500.00 48.30 100000 2008
402 006 1449 D CULBERTEON 068 REH-PCC $172,500.00 .70 100000 2008
371 006 w9095 B HELRTWELL EAST 353 ERH-PCC $852.500.00 3360 100000 2004

370 034 4543 D STEATTON 0.7% ERH-PCC $197.500.00 3370 100000
368 006 mee B CULBERTSON WEST 350 EH-PCC $875.000.00 34.00 100000 2010
365 006 11242 B CAMBRIDGE-HOLBROOK 785 RH-PCC $1.962,500.00 5440 100,00 2006
353 004 18080 D MINDEN 128 RH-PCC $320,000 00 5590 100.00 2003
346 006 9518 B CULBERTSON EAST 493  RH-PCC $1,232,500 00 56770 100.00 2008
332 5424 oo B HUNTLEY SPUR 415 R5-AC $1,037,500 00 4460 100.00 2008
326 025 243 B JCT USE-HAYES CENTER 732 RS-AC $1,830,000 .00 4560 100,00 2004
200 5314 0oo B UPLAND SPUR 261 RS-AC $652,500.00 5160 100,00 2007
220 010 3419 B MINDER 068 RH-PCC $170,000.00 63.00 100,00 2003
275 006 18345 B MINDEH-HEARTWELL 268 RH-PCC $672,500.00 6360 100,00 2007
275 531B 0og B HILDRETH SPUR 451 R3-AC $1,127,500.00 3420 100,00 2007
254 023 15271 B LOCMIS-HOLDREDGE 600 RE-AC $1,725,000.00 3760 100,00 2009
245 006 BAET A MCOCOOK 09 RC-PCC $1,062,000.00 1590 100000 2005
238 006 8400 A MCOCOOK 062 MLIPCC $15,500.00 08.70 100000 2008

238 017 1775 B CULBERTEOHN - JCT USEMIE34 M1 062 MLIPCC $15,500.00 01.20 0520

238 083 1379 D MCOCOOK 064 NLIPCC $16,000.00 02.00 04.00

238 083 1586 A MCCOOK NORTH 131 RILIPCC $32,750.00 06.00 100,00

238 083 158 D MCCOOK NORTH 131 RILIPCC $32,750.00 9680 100,00

238 083 1719 B RMCCOOK NORTH 028 MILIPCC $22,000.00 9580 100.00
il P P, N e et - E e — . oo P

Use the toolbars with arrows on the top of the screen to navigate through the report.

To print this report, select the printer icon at the top of the screen. Close this screen to

return to the previous screen.

10
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NSI GRAPH:
The Graph shows you the Average NSI rating for each year after the improvement
strategies have been performed.

iw, Cost Analysis Graph =& x|

el I N Y P e e foe A ]

F’reviewl
Average NSI
5 Year Analysis for District 07

84.7 [t

8456
845

844 \
843 / \

842
o

84 .1
84
& g & & N
" i1 " it " "
ANALYSIS YEAR BUDGET REMAINING BUDGET AVERAGE NST

2005 000 $0.00 8415
2008 $13,000,000.00 $600.00 24.36
2007 $15,000,000.00 $800.00 24.59
2002 $15,000,000.00 $4,685.00 24.67
009 $15,000,000 00 $1,765.00 2438
2010 $15,000,000 00 $1,700.00 8408 vI
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STRATEGIES:

. Strateqgy Definitions

Pavement Management Strategy Definitions

ML1AC
Maintenance Level 1

This is a maintenance action that would cost approximately $5.000 per mile.

Example: Crack Sealing. Fog Sealing. Skin Patching or Throw and Roll Patch.

MLZAC
Maintenance Level 2

This is a maintenance action that would cost approximately $11.500 per mile.
Example: Micro-Surfacing. Slurry Seals. Armor Coats. Chip Seal. Scrub Seal
or Machine Patch.

ML3AC
Maintenance Level 3

This is a maintenance action that would cost approximately $95.000 per mile.
Example: Mill and Overlay. Thin Overlays (PEP) or Mill and Armor Coat.

RS-AC This is a resurfacing action with asphalt. The cost would be approximately
Resurface $250.000 per mile.
RC-AC This is a total reconstruction action that would cost approximately $600,000

Reconstruction

per mile.

MLI1PCC
Maintenance Level 1

This is a maintenance action that would cost approximately $25.000 per mile.
Example: Joint Sealing and Crack Sealing.

ML2PCC
Maintenance Level 2

This is a maintenance action that would cost approximately $45.000 per mile.
Example: Joint and Panel Repair with Joint Sealing.

ML3IPCC
Maintenance Level 3

This is a maintenance action that would cost approximately $80.000 per mile.
Example: Diamond Grinding and Panel and Joint Repair.

RH-PCC
Rehabilitation

This is a rehabilitation action that would cost approximately $250.000 per mile.

Example: Dowel Bar Retrofit or Resurfacing.

RC-PCC
Reconstruction

This is a total recostruction action that would cost approximately
$1.200.000 per mile.

15|

These are the predicted strategies that come from the decision trees and related costs.
All costs shown include overhead costs of 37.5% for Engineering and Contingencies.

The PCC and BIT decision trees can be viewed from here.(see the section on decision
trees for further instructions on these.)

12



ROADWAY INVENTORY PHOTOS:

This can be activated by selecting the roadway condition photo link on the right side of
the Pavement Management Data screen or by going into the Roadway Inventory Photos
screen and clicking on the camera symbol. If you access the photos from the Pavement
Management Data screen it will go directly to the section that is highlighted and retrieve
the most recent photo available. If you access the photos from the Roadway Condition
Photos screen shown below, then you need to select the year and enter the highway and
reference posts for the section desired.

3 Roadway Condition Photos - Microsoft Internet Explorer _[Of x|

File Edit Wiew Favortes Toadls Help ﬁ

d=Eack -~ = - @ ] | @Search (3] Favarites @Medla @ | %v =] ﬂ - ;1

Address I@ http:jfdrwebsrv3ROCPhotas) j s |Links 25
=l

Selection Criteria for Roadway Condition
Photo Inventory

PhotoYear 2004 vl
Hiery Mumber 001 v[

Avallable Range: 0.01 to 26.844 Lane MNum Lane Dir.
Enter Range: 0.01 to |28 Gdd 01 B -
@A |
Photo Type' e “Wiew Photos |
@ Special

You should choose the most recent photos and enter you highway and reference post
range desired. You can also select Lane Number and Lane Direction. Typically you will
view the Annual photos as the selection shows. If there are Special photos then that
option would be highlighted and available for selecting.

13



) RDCThumbs - Microsoft Internet Explorer =101

File Edit Wiew Favorites Tools  Help |

dBack + = - (D 7 ‘ Qsearch  GlFavortes  Media (% | E-S -5 a8

Address IE http:fidrwebsrva/ROCPhotosRDCThumbs, aspx j @Gu | Links

HWy 001 Return =
Slide Show

_ _ _ _ o |

The photos are stored in blocks of 20 photos per sheet and you can click on the “Next” to
see the next sheet or the “Next 10” sheets. You can select a photo to enlarge it. The
Slide Show button is not functioning at this time.

14



A single left click will maximize a single photo.

3 Pavement Photo - Microsoft Internet Explorer -0 x| & x|

File  Edit view Fawvorites Tools Help

d=Eack -~ = - @ ot | QSearch (3] Favorites @MEd\a @ | %- = @ - ;1

Address @ http:;’;’drwebsrvS,l’RDCPhotosishowPhoto.htm?hreF=;’Dthos)’EUD4J‘UU1,l’AnnuaI,l’UUl_DUDUQSDU1ZDEHUSUS.]pg&date=5,f5IZUE|4°/u2E|12:DU:DU“/.:ZDAM&hwy=UUl&reF=j @GD | Links **

Photo Taken: S/5/2004
Hity Murm: 001
Log Mile: 0.095
Lane Dir. O
Lane Num: 01

“ o omd

-
|@ Done '_’_ ’_ E Local inkranet 4

Page 15 Sec i 1624 AL 13 lna ol 1 REC TRK EXT ovR (O

A right click on the single enlarged photo tells you when it was taken. Close this to
return to the Pavement Management Data screen.

15



DECISION CRITIERIA:
5l

Nebraska Department of Roads

Pavement Management System

[ PavemantMaﬂagemEnlDalaT Fioadwap Inventory Photos T T

%
Life Cycle Cost Analysis Hecision l:nlend I

Decision Criteria

Display's a flowchart
representaion of how
strategy 15 determined.

Asphalt/Composite Concrete

Portland Cement Concrete |

Note: Gravel and brick highways are
nat included in this application

The strategies selected during the optimization and analysis are based on these decision
flowcharts. The values used on the chart come from past experience and engineering
judgment from the last 15 years of data. There is a flowchart for Asphaltic Concrete(AC)
and one for Portland Cement Concrete(PCC).

16



AC DECISION CRITERIA:

A pavement section must have had at least 3 years since the last improvement before it
goes into the decision tree. Also, if the section has a NSI > 80 and the PSI > 3.0 and the
crack index < 6 and the rut depth < 6mm then no action is required so it doesn’t go
through the decision tree.

Each qualifying section falls through this tree and lands on only one strategy. Actions can
be ML1, ML2, ML3, RS, AND RC as conditions worsen. The first thing it checks is the
NSI and PSI. Then it checks the cracking, rutting and TADT’s to determine the most
appropriate strategy.

7 BEE]
=G| sTRATEGY KEY

ML1 - Maintenance Level 1 ~ Asphalt/Composite Return
MLZ - Maintenance Level 2 Concrete

ML3 - Maintenance Level 3 Section
RC - Reconstruction b |
[ Nz S N Wl
NSI <= NSI = 50 NSI = 61 NSI > 80
30 NSI = 30 & & &
PSI > 2 PSI > 25 PSI > 3
TADT <=| 500 NSI > [ g5 No= Crack __—0 Crack __—o
65 o= Cracl & racl _
Index = 36 Index ) 12
D—‘— ‘ | i—
No Yes EI/ == Yes Nor Yes
R S S
TADT <= 500
No Yes LNo— Rut Depth< | 12 Rut Depth << 4 Rut Depth << 4
I S —
Yes No Yes No Yes
N N
Rut Depth Rut Depth
= 4is=8] 12 2 4 15= 8
P [ T [ —
No Yes No Yes
e e
TADT <= 500 Rut Depth
i =
No Yes i i o 12
\\ jj_l_t[s

The “Strategy Key” at the upper left corner defines the strategies and approximate costs.

17



PCC DECISION CRITERIA:

15|

[~ Portland
Cement Concrete
4'5 STRATEGY KEY Section Return |
ML1 - Maintenance Level 1 - N2
ML2 - Maintenance Level 2
ML3 - Maintenance Level 3
RC - Heconstruction ;I ErSI > I Q'S
Age <= I 20
Age >=50 H | =
No Yes J/
RC NSI > [85
NSl |<=|E ‘
No Yes No Ye
N7 1 L N
Fault Depth <= NSI < Fault Depth <= Fault Depth <=
ault Dep |_3mm ‘ | 50 , ault Dep |_3mm ault Dep |_3
No Yes ,—‘—‘
No Yes L S
Fault Depth <= [ 3/ NSI< 30 e \I/ “
P J
Ho Yes No Yes <= 10% PSl = 3.0 PSI>4[I
Iﬁé INL d Joints
| &0 0N il 10§ TAD¥/<= 500 fad joints |—|—| ﬁ|—|
Bad Joints Bad .Iloints Bad Jcllints e Ho  Yes o Yes
— 1 [ 1 = =
No  Yes No Yes No Yes HNo Yes B d.;“]% ; ng%l E dSU%I E d.;“]%
" " ad Joints Bad Panels Bad Panels ad Joints
<=| 30 <= 30
Bad Panels Bad Panels No Yes No Yes No Yes Yes
—— —
No Yes No Yes
e
TADT <= 500
L
No  Yes
RV
IML3 IML2 ML1 |RC IRH IRH ML3 |RH [ML2 IML1 RC |RH |[RC RH ML3 RH ML2 MLZ ML1 ML3 |ML2 MLZ ML1 ML1

A pavement section must have had at least 7 years since the last improvement before it
goes into the decision tree. Also, if the section has faulting < 2.5mm and the bad joints <
10% and the bad panels < 30% and joint seal < 50% then no action is required so it
doesn’t go through the decision tree.

Each qualifying records data falls through this tree an falls on only one strategy. Actions
can be ML1, ML2, ML3, RH, and RC as conditions worsen. The first thing checked is
the PSI and Age. Then it checks the NSI, Faulting, Bad Joints and Bad Panels to
determine the most appropriate strategy. Select Return to go to the previous screen.

18



GLOSSARY:

Cracking Index-This is a measure of the amount of cracking observed on the pavement.
The index is a function of the extent and severity of these distresses.

Faulting-The average faulting at joints in mm.
IRI-International Roughness Index is measured in mm/m.

Joint Distress-This indicates the percentage of PCC joints observed to be spalled for the
sample section.

NSI-Nebraska Serviceablity Index. This represents the condition of the pavement and is
used for development of remaining life values. It is on a scale of 0 to 100 with 0 being
the worst and 100 being the best.

PSI-Present Serviceability Index. This is a numerical value indication the ride quality of
the pavements. PSI is a function of roughness IRI, cracking and rutting. It is a on a scale
of 0 to 5 with 0 being the worst condition and 5 being the best.

Rutting-The average rut depth measured with Nebraska’s profilometer in mm.
Slab Cracking-The percentage of slabs observed to be cracked for the sample section.

Thermal Cracking-This index reflects the severity and extent of transverse and random
block cracking. The index is expressed as an index on a scale of 0 to 100 with 0 being
the best and 100 being the worst.

Transverse Cracking-This is a condition observed for cracks that are predominately
perpendicular to the pavement centerline.

TADT-Truck Average Daily Traffic.

Joint Seal-A PCC factor denoting if the nominal joint seal at a sample site is OK or
deficient.

Program Year-The year in which a resurfacing or reconstruction is going to be
performed.

Optimum Year-The best year for resurfacing a pavement based on the historical and
current pavement condition. It is the year when the benefit to cost ratio of resurfacing a
pavement is at a maximum.

Critical Year-The year at which most of the traveling public, and engineers would find
the pavement in unacceptable condition. Pavement distress is of such magnitude that
complete reconstruction is often needed.

Profile Date-This is the date that the pavement had the roughness and rutting data
collected by the profilometer.

NSI Date-This is the date that the visual condition ratings were collected.
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APPENDIX “A” (POP PARAMETERS)

Bituminous/Composite Sections:
OPTIMUM VALUES(Criteria for “No Action Required”, All must occur)
RDCPO0108 field name

NSI >80 RESTRN_IDX_AMT
And PSI > 3.0 MPSI
And Crack Index < 6 CRKNG_IDX_AMT

And RutDepth < 6 mm  AVG_RUTD_AMT

YEARLY DETERIORATION RATES
NSI (- 2.5 points)
PSI (- 0.1 points)
Crack Index (+ 3.0 points)
Pred Age (+1)
Rut Depth (+ 2.0 default) ( + 1.0 for ML3) and (+ 0.5 for RSAC and RHAC and
DT_CMPLTD > JAN, 2000)
Once an strategy selection causes a slower rate of deterioration, then keep using that
rate until another strategy causes an even slower rate.

IMPROVEMENT VALUES FOR STRATEGIES

Maintenance Level 1(ML1AC) Maintenance Level 2(ML2AC)

NSI +1.5 NSI +3.0

PSI NA PSI +0.1

Crack Index NA Crack Index (crack/2)

Rut Depth  NA Rut Depth  (rut/2)
Maintenance Level 3(ML3AC) Resurface(RS2AC)

NSI 96 NSI 100

PSI 3.5 PSI 4.5

Crack Index 0.0 Crack Index 0.0

Rut Depth 0 Rut Depth 0

Pred Age 0

Reconstruction(RCAC)

NSI 100

PSI 4.5

Crack Index 0.0

Rut Depth 0

Pred Age 0

If a bituminous/composite section is selected for an improvement strategy, then it is
locked out of the decision making for 3 years. On the 4" year it falls through the decision
making again.
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Portland Cement Concrete Sections:

OPTIMUM VALUES(Criteria for “No Action Required”, All must occur)
RDCPO0108 field name

Fault Depth < 2.5mm FAULT_AMT

And Bad Joints < 10% JNT_DSTRSS_AMT
And Bad Panels < 30% SLAB_CRKNG

And Crack Seal < 50% CNC _PAV JS P

YEARLY DETERIORATION RATES
NSI (- 1.5 points)
PSI (- 0.1 points)
Crack Seal (+10%)
Bad Joints (+2)
Bad Panels (+2)
Pred Age (+1)

Fault Depth (+0.375 default) (+0.15 for RCPCC and RHPCC and
DT_CMPLTD > JAN, 2000)

Once an strategy selection causes a slower rate of deterioration, then keep using that
rate until another strategy causes an even slower rate.

IMPROVEMENT VALUES FOR STRATEGIES

Maintenance Level 1(ML1PCC)
NSI +4.0
PSI +0.1
Fault Depth NA
% Bad Joints NA
% Bad Panels NA
Crack Seal 0%

Maintenance Level 3(ML3PCC)
NSI +12.0

PSI +0.6

Fault Depth  0.0mm

% Bad Joints 0%

% Bad Panels 0%

Crack Seal 0%

Reconstruction(RCPCC)
NSI 100
PSI 4.5

Fault Depth  0.0mm
% Bad Joints 0%

% Bad Panels 0%
Crack Seal 0%
Pred Age 0
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Maintenance Level 2(ML2PCC)
NSI +8.0
PSI +0.3
Fault Depth  NA
% Bad Joints 0%
% Bad Panels 0%
Crack Seal 0%

Rehabilitation(RHPCC)
NSI 100

PSI 4.5
Fault Depth  0.0mm
% Bad Joints 0%

% Bad Panels 0%
Crack Seal 0%
Pred Age 0



If a Portland cement concrete section is selected for an improvement strategy, then it is
locked out of the decision making for 7 years. On the 8" year it falls through the decision
making again.

Some of our section data is not always up to date when there is a construction project in
progress. We would like to include these sections in the future scenarios but we need to
have like-new conditions in the data to start with. If the section is 1 year old then we
need to check the NSI, rutting or faulting to see if they are in the correct range, then set
the appropriate distresses to like-new as listed below. These are designated by an
asterisk(*) in the first space of the Location information column.

BITUMINOUS

IF PRED AGE =1

AND NSI <90

OR RUTD AMT > 3

THEN SET NSI = 100, PSI = 4.5, RUTTING = 0, AND CRACKING INDEX =0

PCC

IF PRED AGE =1

AND NSI <90

OR FAULT AMT > 2

THEN SET NSI = 100, PSI=4.8, FAULTING AMT = 0, JOINT DISTRESS =0,
SLAB CRACKING =0, AND CRACK SEAL = 0.

This check and update should be performed before the sections are deteriorated. They
will then pass the optimal test and no action is required for year 1. After a few years of
deterioration they will fail the optimal test and require action as suggested by the decision
tree.
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FORMULAS FOR THE BENEFIT COST RATIO:
(Life of strategy * Improvement in NSI)/Unit cost per mile for that strategy.

BITUMINOUS
ML1AC = (4 * 1.5)/5 + (cracking index amt/10)

ML2AC = (6 * 3.0)/11.5 + (avg. rutting depth/10)

ML3AC = 8 *(96 - current NSI)/95

RSAC = 15 *(100 - current NSI)/250

RCAC = 20 *(100 - current NSI)/600

CONCRETE

ML1PCC = (8 * 4.0)/25 + (joint seal %)/100

ML2PCC = (10 * 8.0)/45 + (((bad panels + bad joints)/2)/100)
ML3PCC = (12 * 12.0.)/80 + (fault amt/10)

RHPCC = 15 * (100 - current NSI)/250

RCPCC =35 * (100 - current NSI)/1200
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