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INTRODUCTION:

The Pavement Optimization Program(POP) has been developed by the Nebraska DOT-
Materials and Research Division-Pavement Management Section with the assistance of
the Business Technology Support Division. This program allows you to investigate your
current pavement ratings, create a map of the section, create a cross section diagram and
links to our log book, the Bridge Information System application, historical condition
graphs and to the Pathweb browser for viewing the roadway photos. 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 a benefit cost ratio or a risk assessment analysis. There is also a graph of the
NSI rating after each year’s improvements.

This program is loaded with pavement design sections, needs sections or recreation roads
sections, depending on what you want to investigate.

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 1280 x 1024 pixels. To set this you right click on the desktop and
select “Screen resolution”. Move the selection bar to get the appropriate setting(1280 x
1024). Select “Apply” and “OK”. With the addition of wide screen monitors, you might
want to experiment with higher resolutions.
For further assistance, Contact:

Roadway Asset Management Engineer

Materials and Research Division

Nebraska DOT

P.O. Box 94759

Lincoln, NE 68509-4759
Submit questions to: http://www.roads.nebraska.gov/contact-us/
Or Phone (402)479-4705



http://www.roads.nebraska.gov/contact-us/

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:

Pavement Optimization Program

Life Cycle Cost Analysis Decision Criteria Administration Help About Exit

Pavement Management Data

Section Type
Statewide
®) Pavement Sections

() Needs Sections

District
O Recreation Roads
w
District
Highway System
Highway (@ All Systems
- O riertste
() Priority Commercial
Highway within & District () Bxpressway
" District Highway () National Highway System {NHS)
Highway within a
District v| | v|

PAVEMENT SECTION NOTE:
In an effort to create project sized sections we have combined previously defined
sufficiency sections.
NEEDS SECTION NOTE: Load Dates
These sections were previously defined as “sufficiency sections™. These are typically
smaller sections than the pavement sections. Needs sections are defined by changes (®) Management Load Date
in width, sufaced shoulder, comporate limits, project limits, future traffic, Pavement/Nesds 5/2/3017
NOTES: Rec Roads 710/202
-Some sections could include smaller sections of a different matenal type. () POF Load Date
- a geometric deficiency is noted within a section, then the entire section is marked as Pavemenrt/Meeds 5/2/2017
deficient Rec Roads 7110/2012
- a project is a "Bridge Only™ project, then the programmed information is not shown )
with the pavement section data. () Pick Load Date
-Average Daily Traffic (ADT) courts for a divided highway are the total traffic counts for
the ascending or descending lanes. 05/02/2017

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

Pavement Management Data,

Life Cycle Cost Analysis,

Decision Criteria,

Administration,

Help,

About,

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



PAVEMENT MANAGEMENT DATA:

Pavement Management Data

Statewide

District

Diistrict |

Highway

Highway |

Highway within a District

District Highmway

Highway within a
District v| | ot

On this screen you select either Statewide, District, Highway or Highway within a
District to pull up the desired section. Pull downs next to the District, Highway, and
Highway within a District give you the possible selections. You must choose/enter a
number in the appropriate box before you select by District Data or Highway Data
buttons. Your data is sorted by Highway and Reference Post in ascending order.

Section Type

Section Type

@ Pavement Sections
Meeds Sections

Recreation Roads

This refers to how you want to summarize the highway data. The Pavement sections
have breaks for age, material type and number of lanes. These are typically projects sized
sections that would be used for project scheduling. The Needs sections are smaller
sections with breaks for corporate limits, shoulder width, projects limits, future traffic ,
etc. The Needs sections are used in the annual 20-Year Needs Assessment. You have the
option of selecting Pavement, Needs or Recreation Road sections. Pavement sections are
selected as the default.



Highway System

Highway System
@ All Systems
Interstate
Priority Commercial
Expressway
Mational Highway System (WHS)

The user can select a Highway System as a filter for the Statewide/District/Highway
selections. The default is All Systems.

Load Dates

Load Dates

@ Management Load Date
Favement/Meeds §/6/2013

Rec Roads 71052012
POP Load Date

Pavement/Meeds g/6/2013

Rec Roads 710752012
Pick Load Date
06/06/2013 -

The user has an assigned load date for the current POP data. The current POP date is
assigned by management under the Administration button.



Pavement Management Data Screen

15 PavementManagementDataView

o @ %
Pavement Management Data Geometric Data Strategy Other Help
Dist  Hwy Beg End Trviwy Width Shoulder Optimum Year Pavement PEP _
Num Num  RP RP  Dir Length Type Age Lanes Total Width  Condition Rating 2046 c "sdh'"s Cross Section
02 006 35275 35744 A 481 8 12 4 48 10.000 8 Critical Year Bridge Co ————
Map Secti
Vert Curve Deficiency  Surface Width Slope 2052 8 5 lap Section
Location Descripti - : —————
ocation ption 8.000 >4:1 Under Const o) Bridge Def PathWeb Link
GRETNA-N JCT N31 NO 0
NSl Profile Data PCC Rating BIT Rating Maint Traffic Accidents e loa Bod
NSI PSI RutDepth Spalled Jnis Pancl Cracks Thrml Crk  Crkn ldx Ami  CostlLnMile ADT TADT e e —
12493 702 iidge Irformation
97.20 42 000 0.0 12 0.000 0.0 5YR Avg T 20 Yr TADT Fatalfcc  Fatalfce it
0
Low NSI IRI  Faulting JointSeal Jnt/Pnl Repair Trans Crk  Rutt%:>13mm $1.273 24986 1404 o
j Inj Acc
97.20 143 13 87.0 0.0 0.0 0.0 % Heavy Trk 6 LT = i
Prev FY Cost 7 15 Retum
NSI Date Profile Date i = This traffic: volume is within an MPO/1st
Section Typs Highway System Load Date 5947 | | Cinee oty Plema £l the Tt . P e
. Sl It . roperly LR Pressthe PrtSen key
41212012 5/8/2012 Pavement Sections  All Systems 471212013 Analysis Unit in Planning & Projsct il
+ ! 9 15/ onyourkeboardto
District =2 L print this screen.
Programmed Surface Related Projects — Data current within last 24 hours
Control Mum  PgmYear \WorkDescription  Location Proj Num Beg RP End RP Proj Length Project Status
+ |22572 2014 Pawer Wash Conc.. US-6 and US-75 In Omaha MISC-6-7(1053) 35693 36360 000 AGTIVE

Data Windows-The top portion of the screen has related data displayed in separate
windows for easier viewing. The groupings are for the inventory data, geometric data,
strategies, NSI, Profile Data, pavement condition, maintenance costs, traffic counts,
accident rates, and other. There is also an area that shows the selections you have made
for Section Type, Highway System and Load Date. As you move from one record to
another on the bottom tabulated grid, you will see that record summarized on the top
windows.

Colors for Deficiencies-Any of the Geometric Data that is highlighted in red is deficient.
The NSI and Profile data uses the color of yellow for marginal and red for poor
conditions. The Pavement Status Indicator is a Stop Light that is red when the section is
past critical year and yellow when it is only past optimum year and all others are green.

Collection Dates-The NSI date is the date of the visual inspection of the highway, the

Profile date is the date the profiler collected the sensor data and photos, and the Load date
is the date POP was loaded.



Links to Other Applications

Cross Section-This is a roadway cross section of the highway section selected. It shows
the material type and limits for the surface, base and shoulder.

124t Bft.

Top Lift 4in.
AC, TYPE A-X

6" CONC PAVEMENT 4/

MNote: Maintenanoe Activities are not shawn,

District Hwy Beg RP End RP Lane Dir Location Description

1] 004 122600 126540 E DAYKIN WEST Return



Map Section-This will create a map of the highway section selected. It has black dots
within the red highlighted section to represent bridges in that section. The column on the
left has some of the same data as the pavement management data screen but in a different
format. There are tools for zooming in and out and panning around.

POP Section Map

gf;;’l; g";’gz — i’ﬁ o PAVEMENT SECTION - NJCT US81 EAST
Length: 10.98 "4 r'y Al
Disaction: Both
Lanes: 2
Ases Type Rumal

Classification:

National: Miner Art

Statz: MsjArt Intr

Tobias 8 W

Priosity Commarcial Systsm:

) a f
Caastruction District: o chkley Ohiowe Wasterno L DaWi
7
Aversge Daily Treic LLMORE SALINE 5 Swanton
Present: &73
Futurs: o75
Parcent of Trucks: 15 4 >
SutBcing:
Latest Resurfcing / Raconstructdion 2011
Type: COMPOSITE
Width: 24
SurBics Condition:
Dite Tastad NSIRE: 20130508 B
NEI (Nebraska Sarvicaability Inder): 0.5 .
IRI (Roughness in mmvm): 076 . ;
PSI (Ride Quatity) 44 Harbine
Cracking Ind Bit / % Cracking PCC: o
Ne. of TC or % Bad JointsMils: 18 103
Fustting (sversge in mam): 253 ;
Faulting (svarags in mm): [] - D |||||
Shoulder A w A
Total Width: &
Pavad Width, o
Fabeiiontgy s Zoom Box ZoomIn Zoom Out Original Msp
Structures:
Nimber Number Deficient ET

Reoedway Deficiencies:
Number of Lanas:
Pavament Wi
Total Shouldar Width:
Shoulder Surfce:




PathWeb Link-This connects you to the PathWeb browser. The browser displays
roadway photos and synchronized data with GPS tools. A HELP tab is available for
instructions in Pathweb.

€ PathWeb - Windows Interet Expl

W http://www2.dor.state.ne.us/pathweb, Troute=009' &dir= T&milepost="0,000'

i Favorites ! 9% 0] Medinger, David - Outloo... @] Web Slice Gallery v
> PathWeb - v [ mm v Pagev Safetyv Toolsw @+

Find Road Section | Configure GPS Map Change Direction

Roadway

BN
Image Control

CEEEEEEQ

50 Wcrmoe s

€ Local intranet | Protected Mode: Off v ®lo% -

Open Log Book-This links you to the electronic version of Nebraska’s Highway

Reference Log Book

@ hitp:/fwww.transportation.nebraska.gov/ docs/logbook.pdf

i Favorites | i (©] Medinger, David - Outloo., @] Web Siice Gallery =
& hp: ion.nebraska.gov/docs/| - v [ @ v Pagev Safetyv Toolsw i@+

B8 0@ = 0@ 8BIELD] Comment

L=
P NEBRASKA

& HIGHWAY
REFERENCE LOG

& BOOK
i ]

in he

U.S. Department of Transportation
Federal Highway Administration

[P PREPARED BY

I map

[P GENERAL

INFORMATION
[P DEFINITIONS

[P STATE HIGHWAY
NO.1

# P STATE HIGHWAY
NO. 2

[P STATE HIGHWAY
NO.4

& P STATE HIGHWAY
NO, 5

&P s, HIGHWAY
NO.6

7' STATE HIGHWAY
N

= 5‘&‘[7EHIGHWAV LOG BOOK

Done Unknown Zone | Protected Mode: Off arv

Nebraska Highway Reference




Bridge Information Systems-This links you to the Bridge Information System
Application where you can view all the bridge related data and photos.

& Bridge Information System - Wi et £
(e hitpe//www2.dor.state.ne.us/Bridgelnfo, REID Bing » -
i Favorites | 5 O] Medinger, David - Outloo... @] Web Slice Gallery v

Bridge Information System 0~ v (7 @@ v Page~v Safetyv Took~ @+

Search Briages

Bridge Information System
n..::;‘\n PRODUCTION v1.0.35680.19105

Search for Bridges

District County City Owner

<Select District>[=] | <Select County> [+] | <Seled City> [+] <select owner=[=]
Highway Structure

(Fadiity Carried)

Part Structure Number

<Select Highwar=[+] OR

€ Local intranet | Protected Mode: Off 3~ ®100% ~



History Graphs-This link provides history graphs for rutting, cracking index, slab
cracking, faulting, NSI, IRI and maintenance.

History Graphs for Highway 006 Beg RP 352.75 End RP 357.44 Lane Direction A
Pavement Sections

NSI IRI
98- . 1.54 4
[ 1521
961 1.5
' Y 1.481
_ _ !
Z 944 E 1461 AN _
1444
) ..
924 — 1424
.44 ...___I o
a0 1.38
2008 20 2010 2011 2z 2013 2008 200m 2010 2011 202
YEAR YEAR
Faulting Slab Cracking
1.4 4 5
1.3 4 " r = 3.54
124 % 31
= =
SRR g 25
z 5
14 ] u 24
0.94 W 154
0.8 . ; . ; 1 : : : : :
2008 2008 2010 2011 2012 2013 2008 2008 2010 2011 2012
YWEAR YEAR
Maintenance Costs
3,500+
5 3.0004
UE; 2 500 N '
g 2,000
2 15004
Z 500
o
2008 2009 2010 2011 2012 2013

YEAR
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Programmed Surface Related Projects

Programmed Surface Related Projects

Contral Num
* 122201

22565

22153

221R2

Pgm Year  Work Description

2013
2014
2019

2020

Joint Seal

Barrier Seal

Gr, Br, 5-8hld

[ e

Location

Mahaoney State Park - Millard
1-80/480/680 In Omaha
126th St- N-50, Omaha

KA Intarchanna

Proj Num BegRP EndRP

IM-80-9(63) 427450 442.350
MISC-80-9(1195) 438.660 455.310
IM-NH-80-9(309) 441.100 442470

MU 20 0/000Y AAnA10

AAn Q10

Proj Length Project Status

14.90 ACTIVE
0.00 ACTIVE
1.37 ACTIVE

N&e0_ACTIME

This is a list of programmed surface related projects starting from 3 years prior to the

current fiscal year. A section must have at least 0.05 miles in the project before project
data is displayed. A scroll bar will appear on the right side if there are more projects to
view. This data is updated on a daily basis and whenever POP is reloaded. This is the
only data in POP that is updated daily.

Pavement Management Data Grid:

Huwry Num

Drag a column here to group by this column

Beg Ref End Ref Dir  Location Length | Thrulanes Surdf T.. Crkng ldxA.. BadJoints Bad Panels JointSeal Repair Amt SurfDesc
Nofiterr 7 Nofilt. ¥ Nofi. ¥ N T Mo filter: T N. ¥ Nofilt. ¥ N. 7 Nofilter 7 Nofiter ¥ Nofilt. 7 Nofilt. ¥ Nofilt. 7 Nofilter T No filter:

* RO2A 0.00 297 B GROVELAKE 297 2 ASPH 199 00 0o 00 00 AC. TYPEB UNKNOWN
RO2D 0.00 914 B ASHFALL STATE HIST 9.14 2 ASPH 124 0.0 0o 0.0 00 AC.TYPE 17 UNKNOWN
RO2DB 0.00 0.86 B ASHFALL STATE HIST 0.86 2 ASPH 0.0 0.0 0o 0.0 00 AC.TYPET7 UNKNOWN
RO2DC 0.00 012 B ASHFALL STATE HIST.. 012 2 ASPH 00 00 0o 00 00 AC.TYPE 17 UNKNOWN
RO7B 0.00 1396 B BOX BUTTE RESERVO.. 1396 2 ASPH 56 00 0o 00 00 AC. TYFEB UNKNOWN
RO7EB 0.00 200 B BOX BUTTE RESERVO.. 2.00 2 ASPH 24 0.0 0o 0.0 00 AC, TYPEB UNKNOWN
RO9E 0.00 019 B LONGPINE 0.19 2 ASPH 306 0.0 0o 0.0 0.0 ASPH CONC UNKNOWN
RO9BB 0.00 051 B LONG PINE INTERIOR. 0.51 1 ASPH 16 0.0 0o 0.0 0.0 ASPH CONC UNKNOWN
RO9BC 0.00 046 B LONG PINE INTERICR.. 046 2 ASPH 72 00 0o 00 00 ASPHCONC UNKNOWN
R10H 0.00 0.85 B WINDMILL STATE REC. 0.85 2 ASPH 22 0.0 0o 0.0 0.0 ASPHCONC UNKNOWN
R10HB 0.00 047 B WINDMILL STATE REC 047 2 ASPH 0.0 0.0 0o 0.0 0.0 ASPH CONC UNKNOWN

- PRI Ann A1 A mimean s AT e -~ nan a Aenn A Aenn cone e

‘ All Columns Grid Layout Basic Columns Grid Layout ‘ My Grid Layout ‘ ‘ Save Grid Layout ‘ ‘ Export to Excel ‘ ‘ Print ‘ Grid Layout File Name = popDefault zanl

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.

Grid Functions

Customizing Grid Layout-This grid allows you to click and drag on the column headings
to move them to any order you wish. You can also use the Column Chooser or Hide
Column features available when you right click on the column heading. You can pin
columns to remain on the left as you scroll through the table to the right. If you hide the
column it will un-pin it. This feature is available when you right click on the column
header. This grid layout can be saved and used for a report formatting when printing.

The original grid layout option can be restored by clicking the All Columns Grid Layout
button on the bottom of the screen. The Basic Columns Grid Layout gives you a small set
to add columns to. My Grid Layout button on the bottom of the screen will give you a list
of the saved layouts. The current Grid Layout file name is listed for your information.
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Filtering

When filtering is enabled, each GridViewDataColumn displays a filter box beneath the
corresponding header. The user can click the filter icon to display a drop-down list of
comparison criteria (e.g. "Starts with", "Equals"...). The user can click in the textbox next
to the filter button to enter a comparison value. ( Example; Hwy Equals 002), only
records that match the criteria are listed in the column.

Hwry Mum Beg Ref End Ref Dir Location Length
* Eg. 002 | | Mofilt. ¥ Mofilt. = N.. 7 MNofilter: T M. W
ooz Mo filter 1 B JCT N71-HEMINGFORD 10.99
00z Contains P = HEMINGFORD BEREA-.. 11.04
0oz Does not contain r = BEREA-M JCT US385 028
Ll Starts with |J A ALLIANCE 0.70
ooz Ends with 1 D ALLIANCE 0.70
002 | . Equals F A ALLIANCE 154
00z Mot equal to F D AL[{}{IANCE 1.54
Doz Is null }! B ALLIANCE VIADUCT D46
poz 3 B ALLIAMCE EAST 762

Is mot mull
ooz i B ANTIOCH WEST 575

Custom

ooz - T rreod B LAKESIDE WEST & EA. 1113

(s 440 £7 A A4

)

R N R AT S An s A

The user can select Custom from the drop down list to display a dialog that allows a more
complex filter to be built. In this dialog the user can select comparison criteria from the
drop down list on the left and enter a value in the textbox on the right. Then a second
criteria and value pair can be entered. Between the two criteria is a radio button with
choices for "And" or "Or". If the user leaves the value at the default "And", both criteria
must be true for a given record to display. The condition can be inverted using the “Not”

RadGridView Custom Filter Dialog X

Show rows where:

Mot

Contains - city
@ And Or

Starts with - B

oK Cancel

option.

12



Sorting

Clicking the column header sorts by that column in ascending order. The column header
displays an upward pointing arrow.Clicking the header for a second time sorts by that
column in descending order. The column header displays a downward pointing arrow.

“Clear Sorting” from the context menu returns to a natural sort (i.e. no sorting). No arrow
is displayed on the column header.

By default, clicking on a column triggers the sorting operation for that column and
prevents the other columns from being sorted. By holding down the Shift key the user
can retain the sort for an existing column and the headers of other columns to add
additional sorting.

Conditional Formatting

This is available when you right click on the column header. This allows you to create
rules for your data base and assign background colors to the records that match your
criteria. These rules can be saved and retrieved for different scenarios. The user needs to
select the column the rules apply to, then selects a condition or expression format and
assign values desired. Lastly a color needs to be selected for the row background color.

Rules Rule name |
Y Forml Add new rule | | Remave MNSI poor (===
NSI poor - }
Rule applies to []Sort columns alphabetically
Excel MSL_M [MST_M]) v O
Format only cells with O
(=) Condition
() Expression |
-

Highway Mum | Bl Cell value Y_ACCD | AVG_PROPERTY_ACCD | AVG_RUTD_AMT | B_ACCUN

is less than [Valuel] ~
+ Containst 7 Equj “F Equals: “F Equals: “F Equals:

Value 1 Value 2

281 Format

281 CellBackColar L o vl

281 CellForeColar L o o 330

281 Enabled [ 1 5 297

281 RowBackColor [ ]l 245,14, 14 0 0 761

281 RowFareCalor L - i) 3 202

24 RowBackColor e 0 389

281 Enter the background color to be used for the o 1 470

281 entire row. 0 0 000

281 [#] Apply this formatting to entire row o o 280

281 [&] Apply this farmatting if the row is selected o o 410

281 | OK | | Cancel 0 0 6.28

281 O.TI0 T-300 AR CASS 5T - MO DLUL ML, UF o V] V] 000

281 27.360 27.880 MCL BLUE HILL - WEBSTER/A... 04 o0 o o 000

For example, you could make rows with an NSI less than 50.0 have a background color
of Red.
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Grouping

The end-user can drag column headings to the grouping panel at the top of the
grid to group by the column: Example: District Grouping.

Group by:
Hwy Num Beg Ref End Ref Dir Location Length |~
Eg. 002 T Mofilt. ¥ Nofit. W M. T Nofiter T ON. T I
* ~ Dist 01
ooz 456.63 457.94 A 5 JCT USTT-9TH ST LL. 1.31
ooz 456.63 457.99 D 5 JCT UST7-9TH ST LL. 1.36
DDE} 457.94 462.31 A 9TH ST-56TH ST LINC... 4.36
ooz 457.99 462.31 D 9TH ST-56TH ST LINC... 4.31
ooz 462.31 464.85 A LINCOLMN EAST 2.55
ooz 462.31 464.89 D LINCOLMN EAST 2.56
ooz 464.85 471.31 A LINCOLN-JCT MN43 G6.43
noz 464.89 471.44 D LINCOLN-JCT N43 6.55
ooz 471.31 47714 A WJCT N43-E JCT N43 5.83

To un-group, click the close button of the group header button:

Hwry Mum Beg Ref End Ref Dir

Egq. 002 ¥ Mofilt. T Mofilt. T M. T
* A Dist 01

ooz 456.63 457 .94 A
ooz 456.63 457 .99 D
ooz 457.94 462.37 A
ooz 457.99 462.31 D
A Acm Aca ae -

The user can also right-click a column and select Group by this Column from the
context menu:

F

Dist | Connte | Cibe M| Mate | St Cde | Pr

[«] sart Ascending 1
M.. 7 M.
Sort Descending
01 =l
Clear Sorting
o1 2
o1 Conditional Formatting >
01 Group by this column I} 2
01 Column Chooser =
01 Hide Calumn 2
01 Pinned state 3 =
o1 Best Fit 2
ni R L L

14



Multiple levels of grouping can be created by dragging additional column names to the
grouping panel. Column names can be rearranged within the panel by dragging. In the
screenshot below the top level grouping is by Country and the second by ContactTitle.

Group by: Dis? & ﬁ‘
Pred Age = _l

Ngl X

C..| 5tCde Pry C.. RRL C..| Pop Group | Cond Cde | Sal

T M. W N. ¥ N. T Mofit. ¥ MNofilt. ¥ Mo
~ Dist: 01

~ Pred Age: 4
¥ N3l 93.64
v N5I95.17

* %F’redﬁxge:?
¥ NSI79.73
¥ NS 8359

Exporting to Excel

The user can create a delimited file which can be imported into Excel. The columns and
order will be the current grid selections. A confirmation window will pop up warning
you that the file is an Excel file but not created with the latest native version. This is ok,
answer yes and continue on. The user can save multiple grid layouts for various formats
for exporting to Excel.

15



Printing
Clicking on the Print button will bring up the print preview dialog:

| s Print Preview -3 x

WEBEGG S 1710 @k 3

Al

b e el I P e S

Jolalala

HEHEE
HEEE

i
i

i
:

elelelelele|elel=l=

clE[E|E|E[E|E[G|E|EIR|E|G| E|E[E] &

V T
HEEEEEEEEEEEEEEEE

i B B A R R R R AR R B
B B[ | & 8] F| & ]E &
HE N HEHEH R

o
[}
]
o
[
[

The default is for the print preview to try to put all of the columns on to one page. To
change this, click the Print Settings (second icon on the left, next to the printer icon) to
get the following dialog:

16



|_&z Print Settings

| Farmat | Paper | Header/Footer

Microsoft Sans Serif, 8.25p | |
Group cells

{none |
Data cells

Microsoft Sans Serif, 8.25p | |
Summary cells

[none] |

Preview

i Page fit mode:

! MoFit

| Watermark..
Style Settings
Header cells

Font...

Font...

Fant..

Fant..

Print

[] Print grouping
v [#] Print summaries

[] Print hidden rows

[] Print hidden columns

Print header on each page

[] Alternating row color

Background

| [183, 183, 183
| 149, 149, 149
| [ Jwnite

I &

Barder color

| [EELS [

Alternating row color

| |a2s,225,225 [

Padding

2,222

| | Preview | | Cancel

Page fit mode: Change it to “No Fit” so it does not try to fit all of the columns on one

page.

The default is also to print the data and the way you have the grid layout set when you
click the print preview button. For example, if you have filtered the data down to
Highway 077, it will only print out the Highway 077 sections. It will also print out the
columns in the order that you put them. You can change some of these options using the
check boxes in the Print section.

Following are screen shots of the Watermark Settings (where you can create your own
custom watermark) and the other tabs in the Print Settings dialog box.

17




Watermark Button:

Watermark Settings x
Preview )
Text | Picture
Text
TEST
61 Horizontal offset  Vertical offset Rotation

;‘e | - Jtoo" | < | | - 500" | < | | - [33500° - |
Font: Size:
Microsoft Sans Serif = | 144 - B I U &5
Colon Opacity:
Wci=cx ) [ - +

Remowe watermark |

Position Page range
{®) In Front @ Al
(") Behind (") Pages (eq.135-12)
[ oK ‘ [ Cancel
Paper
|_€: Print Settings %
Format | Paper | Header/Footer
Fage Margins {inches)
Type Top: 100 Lef: 100
Letter - Bt Riaht
2507 100" = om: |1.00 ight: 11,00
Legal
:?w £ AT Crientation
SO0 T4l
Statement
T S () Portrait
R | A
Page source (®) Landscape
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Header/Footer

|_: Print Settings

Format | Paper | Header/Footer |

Header

Microsoft S5ans Serif, §.25pt

This is a Test Print|

[]reverse on even pages

Footer

Microsoft Sans Serif, 8.25pt

[]Reverse on even pages

Font..

Font..

sl @ B O &

Print

Preview

Cancel

Another option for printing is using the Print Screen key on your keyboard.
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LIFE CYCLE COST ANALYSIS:

Life Cycle Cost Analysis

Statewide

!

District

District

E

2

| |:
&

Highway

Highway within a District
Dlistrict Highway
Highway within a

District h

1

Interstate

Interstate Only
Statewide

Interstate Only within a hd
District

il

Section Type
@ Pavement Sections

MNeeds Sections

Highway System
@) Al Systems
Expressway Only
Mon Bxpressway and Non Interstate
Priority Commercial

Mational Highway System (MHS)

Load Dates

@ Management Load Date
Pavement/Needs 1/3/2014

Rec Roads 7/10/2012
POP Load Date

Pavement/MNeeds  1/3/2014

Rec Roads 7/10/2012

The Life Cycle Cost Analysis applies a 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, District, Highway or Highway
within a District. You also have the section type to choose from. There is an option to
include the interstate system within a District or the Interstate Only.
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Pavement Optimization Lifecycle Cost Analysis - District 3

Perform a Benefit Cost Analysis for 5 years. (Enter a value <= 30)

Set Budget Amount for all years 20000000

[ CeateYeas | | Reset | [ Retum

Year Budget

20.000.000 Run

20.000.000
20.000.000

2014
2015
2016

2n7 20.000.000

LR T IR

2ms 20,000,000

This first screen of the life cycle cost analysis is where you enter the number of years that
you want to run the analysis from 1 to 30. Next set the budget amount for all years and
select Create Years. This will set the budget amount for each year in the cost analysis
period. You can adjust the budgets as needed to reach the desired NSI. Select RUN to
create the reports.

ol AnalysisReviewView

Pavement Management Life Cycle Cost Analysis

Retum
Select Report
Select Year Select Strategy ]
Annual Report 2015 + Al Stategies v Si:wﬁw’:rg:Gf;h

‘ PCC Crteria ‘ ‘ Bit Crteria ‘

Strategy Definitions

This is the Report Selection screen. It allows you to view the annual reports and select
the strategies that were selected for improvements for the budgets inputted. On the top
right you can select a summary graph for the NSI rating. Also, on the bottom you can
select the Strategy Definitions, PCC Criteria or Bit Criteria.
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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.

District 4 2015 Selected Projects Based on 12 Year Benefit Cost Analysis
Sorted by Risk Assessment

Pavement Sections - All Strategies

Budget of $45,000,000 Average NS of Analysis Area Before Imprevement 80.517
Remaining Budaet $1,500 After Improvement 83,950
BEGIN NSI NSl
HWY  REF LANE BEF ORE AFTER PROGRAM
RANK HUM POST DIR DIST LOCATION LENGTH STRATEGY EST.COST STRATEGY STRATEGY YEAR
9.145 006 212718 04 HASTINGS-HARVARD SP 15.27 RS-AC $5,039,100 53.80 100.00 2014
9.003 136 8537 B 04 JCT N78-5JCT N14 13.85 RS-AC 54,570,500 57.50 100.00 2013
8.948 008 052 B 04 SUPERIOR EAST 6.78 RS-AC $2,237 400 57.50 100.00
8935 014 8270 B 04 CENTRAL CITY-W JCT N92 401 RS-AC $1,323,300 55.00 100.00 2014
8.817 030 29305 B 04 SHELTON-WQOD RIVER T.22 R8-AC $2,382,600 60.00 100.00
8.771 070 108.27 B 04 QORD SOUTH/M11 INTERSECTION 1391 R8-AC 54,590,300 57.90 100.00 2017
8.707 008 728 B 04 HARDY EAST 572 R8-AC 51,887,600 57.50 100.00 2020
8.678 030 300.28 B 04 WOOD RIVER-GRAND ISLAND 1225 RS-AC 54,045,800 60.00 100.00 2012
8.622 092 3300 B 04 JCT N11WEST 9.84 RS-AC 53,247,200 60.00 100.00
8.432 004 63.50 B 04 E JCT US281-LAWRENCE 9.68 RS-AC 53,187,800 56.66 100.00 2011
8.416 014 4469 B 04 E JCT US6-ELDORADO 818 R8-AC 52,699,400 47.04 100.00 2016
8.406 074 5203 B 04 S JCT N14-0NG 10.80 RS-AC 53,564,000 60.00 100.00 2019
8.404 014 5288 B 04 ELDORADOC-JCT 180 7.72 RS-AC 52,547,600 61.62 100.00 2016
8.293 014 26.50 B 04 DEWEESE 5P NORTH 517 RS-AC $1,706,100 64.73 100.00 2016
8.275 231 0.00 B 04 MNEBR/KN LN-RED CLOUD 595 RS-AC $1,963,500 55.31 100.00 2014
1.234 L61D 0.00 B 04 JCT US30-N92 CLARKS 0.18 ML2AC 56,300 88.00 93.00 2020

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

Average NSI
12 Year Analysis for District 4
20103 . .
5353
303 /
§a.33 )f
B3

o / \
/ L 4

5553 = . .

5303

3353

3303 ’f

B453 1 /
203 [ .

---l..,“_‘___‘_|

8353
5303
5253

2014 s Ane 2017 201E S 2030 20dd  0aE 20@E I0md I0Es e

TOTAL

REMAI NING AVE IMPROVED

AMNALY 33 YEAR BUDGET BUDGET LE] MILES
204 ] 30 54.18 0.00
2015 545,000,000 51,500 5395 13652
2016 545,000,000 3460 5370 13733
2017 545,000,000 33850 8353 13647
2018 545,000,000 370 54.85 135 08
2019 545,000,000 32,30 55497 13108
2020 545,000,000 31020 8713 283 87
201 545,000,000 52370 5835 58017
20z 545,000,000 53,580 gan 546 83
2023 545,000,000 53,409,430 5855 27235
2024 545,000,000 330,293,640 6.5 23017
2028 545,000,000 5103340 57.45 45509
0% 545,000,000 517,130 Ba02 51522
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STRATEGIES:

Pavement Optimization Strategy Definitions

ML1AC This is a maintenance action that would cost approximately $7.000 per mile. Example: Crack Sealing. Fog Sealing.
Maintenance Level 1 Skin Patching or Throw and Roll Patch.

MLZAC 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 $150.000 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 $330.000 per mile.

Resurface

ML1PCC This is a maintenance action that would cost approximately $32.000 per mile. Example: Joint Sealing and Crack
Maintenance Level 1 Sealing

ML2PCC This is a maintenance action that would cost approximately $75.000 per mile. Example: Joint and Panel Repair with
Maintenance Level 2 Joint Sealing

ML3PCC This is a maintenance action that would cost approximately $127.000 per mile. Example: Diamond Grinding and Panel
Maintenance Level 3 and Joint Repair.

RH-PCC This is a rehabilitation action that would cost approximately $355.000 per mile. Example: Resurfacing. This section's
Rehabilitabion future analysis will change o the asphaltfcomposite decision tree.

These are the predicted strategies that come from the decision trees and related costs.
All costs shown include overhead costs of 35% for Engineering and Contingencies.

NOTE: Current costs as of September, 2013.

DECISION CRITIERIA:

The strategies selected during the optimization and analysis are based on these decision
flowcharts. The values used on the chart come from data analysis and engineering

judgment since 1984. There is a flowchart for Asphaltic Concrete(AC) and one for
Portland Cement Concrete(PCC).
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AC DECISION CRITERIA:

STRATEGY KEY
ML1 - Maintenance Level 1

AsphaltiComposite Concrete Section

ML2 - Maintenance Level 2 [

ML3 - Maintenance Level 3 ‘ NS| =80 & PS|»=3 ‘

RS - Resurface

No Yes
ha Yes No Yes
No Yes No Yes
5 Year Maint 5 Year Maint
Cost > 3000 Cost = 3000
No Yes No Yes No Yes
[ fal o] p

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 > 85 and the PSI > 3.0 and the

crack index < 4 and the rut depth < 4mm then no action is required so it doesn’t go
through the decision tree.

Each qualifying pavement section falls through this tree and lands on only one strategy.
Actions can be ML1, ML2, ML3 and RS as conditions worsen. The first thing it checks
is the NSl and PSI. Then it checks the cracking, rutting and 5 year maintenance cost to

determine the most appropriate strategy.

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

STRATEGY KEY

Portland Cement Concrete Section
ML1 - Maintenance Level 1

MLZ - Maintenance Level 2

{Opt ¥ <= Cument FY + 7 OR Opt'r = PSTO) AND (Year Completed »= 1380 AND <=2000)
ML3 - Maintenance Level 3

[
No Yes

PSl=250R Age <= 20

RH - Rehabilitation

Fauh Dey pth =3mm

Fauh Depth <= 3 mm Fauk Depth <= 3 mm
No Yes

No Yes N Yes

PSl=40

No Yes

No Ye‘s No | i
<=30% = 30% =30% SC% SC% =30%
BdP L BsznEIs BdP els BdP els BdP els BdP els

Nu Yes Nu Yes Nu

ND Yes

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 pavement section falls through this tree and lands on only one strategy.
Actions can be ML1, ML2, ML3 or RH as conditions worsen. The PSI and Age are the
first indices checked followed by NSI, Faulting, Bad Joints and Bad Panels to determine
the appropriate strategy. There is a check at the beginning of the flowchart to determine
if the optimum year is less than or equal to the current year plus 7 years or “PSTO” and
the age is from 1980 through 2000. If the criteria is met the pavement section falls to the
RHPCC strategy. All of the RHPCC strategies move over to the bituminous decision tree
due to the top layer now being bituminous in a composite design. RCPCC(Reconstruct
PCC) is no longer cost effective and has been replaced with the RHPCC strategy. Select
Return to go to the previous screen.
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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 is a pavement condition index used to gauge the
overall health of a pavement section. It is a calculated numerical value based on
pavement distresses such as transverse, wheel path and longitudinal cracking. Its value
ranges on a scale of 0 to 100. Zero being “Very Poor” and 100 being “Very Good”
condition.

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 isa 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 was profiled. Collecting both sensor data
and photos.

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)
RDCP0108 field name

NSI > 85 NSI_M
And PSI > 3.0 MPSI
And Crack Index < 4 CRKNG_IDX_AMT

And Rut Depth < 4 mm CLC _RUT _DPH _Q

YEARLY DETERIORATION RATES
NSI (- 2.5 points), If NSI <= 75.5 then the rate = -3.25 points. OR
Age > 12 & 20 Year ADT > 200 then the rate = -5.0 points OR
ML3 Flag is True then the rate = -5.0 points.
PSI (- 0.1 points)
Crack Index (+ 1.5 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 +2.5 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(RS-AC, RS-ACN, RSACN1)

NSI 96 NSI 100

PSI 35 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 is available for a strategy.
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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), If NSI <= 75.5 then the rate = 2.0 points.
If identified as an ASR section(built between 1980 and 2000 and optium year
is“PSTO” or within 7 years) then the rate = 6.0.
PSI (- 0.1 points)
Crack Seal (+10%)
Bad Joints (+1)
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 +5.0
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%
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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,
RHPCCA, RHPCC1)

NSI 100

PSI 4.5

Fault Depth  0.0mm

% Bad Joints 0%

% Bad Panels 0%

Crack Seal 0%

Pred Age 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 less than or equal to 2
years old and the under construction switch is “Y” or a “P”(Partial means from 0.05 miles
to 50% of the section under construction) then we need to check the NSI, rutting or
faulting to see if they are in the correct range(shown below), if not then set the
appropriate distresses to the improvement values based on the strategy. The strategy
code is entered based on the one year program. These are designated by an asterisk(*) in
the first space of the Location information column on the Life Cycle Cost Analysis
Report.

BITUMINOUS

IF UNDER CONSTRUCTION =*Y” OR “P”

AND PRED AGE=10R 2

AND NSI <90

OR RUTD AMT >3

THEN SET CONDITION VALUES BASED ON THE IMPROVEMENT STRATEGY.

PCC

IF UNDER CONSTRUCTION = “Y” OR “P”

AND PRED AGE=10R 2

AND NSI <90

OR FAULT AMT > 2

THEN SET CONDITION VALUES BASED ON THE IMPROVEMENT STRATEGY.

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.

30



ADMINISTRATION FUNCTIONS:
This screen is available to administrators only.
Load Dates-This is where the section’s databases are selected by load dates.

... [

Pavement Management Data Life Cycle Cost Analysis Decision Criteria

Administration

’ Strateqy Costs ]’ Shoulder Costs ” Risk Assessment ” Admin Reports ]

Management Load Date POP Load Date Section Courts by Load Date
Pavement/Needs Sections Pavement/Needs Sections Load Dates
01/03/2014 - 11/26/2013 -
Section Type SectionCount
Rec Roads Sections Rec Roads Sections - T
5 6657
l Save l l Cancel l
Strategy Costs
Strategy Cost Equation
1 mL1AC s 7000 Benefit Cost Rank = (4 * 2.5) / 7 + (CRKNG_IDX_AMT / 10)
ML2AC $ 35000 Benefit Cost Rank = (5 * 6) / 35 + (CRKNG_IDX_AMT / 10)
ML3AC $ 150000 Benefit Cost Rank = (8 * (96 - NSI_M) / 150) + (AVG_RUTD_AMT / 10)
RS-AC $ 330000 Benefit Cost Rank = (15 * (100 - NSI_M) / 330) + (AVG_RUTD_AMT / 100)
RS-ACN

Benefit Cost Rank =5 + (AVG_RUTD_AMT / 10}

RSACN1
Benefit Cost Rank = 4.99 + (AVG RUTD AMT / 10}
ML1PCC § 32000 Benefit Cost Rank = (8* 5/ 32) + (CNC_PAV_JS P /100)
ML2PCC | s 75000 Benefit Cost Rank = (10 * 8) / 75 + ((SLAB_CRKNG + JNT_DSTRSS_AMT) / 100)
MLSPCC | s 127000 Benefit Cost Rank = (12 * 12) / 127 + (FAULT_AMT / 10)
RH-PCC § 355000 Benefit Cost Rank = (15 * (100 - NSI_M) / 355) + (FAULT_AMT / 10)
RHPCCA

If NSI_M &= 30 Then

Benefit Cost Rank =9 + (FAULT_AMT / 10)
Else

Benefit Cost Rank = (15 * (100# - NSI_M) / 355 ) + (FAULT_AMT /10)
End If

RHPCC1
Benefit Cost Rank =9 + (FAULT AMT /10)
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Shoulder Costs

32

| ‘k;f eqy | Condtion for SURF_SHLDR_WDTH_RI Cost
RS-AC, RS-ACN, or RSACN1 =2And =0 24250
RS-AC, RS-ACN, or RSACN1 »2And <8 72750
RS-AC, RS-ACN, or RSACN1 »=8 57000
ML3AC =2 And =0 8000
ML3AC »2And <8 24000
ML3AC »=8 32000
RH-PCC, RHPCC1, or RHPCCA ¢=2And =0 32500
RH-PCC, RHPCC1, or RHPCCA »2And <8 57500
RH-PCC, RHPCC1, or RHPCCA »=8 130000




Risk Assessment Formulas

Risk Assessment Rank =
Benefit Cost Rank * (1 + System Factor + Population Density Factor + Length Factor + Strategy Factor)

System Factor Population Factor
HPMS_NAT_FCN.C  Descrption System Factor CNY_POP_DNS_C Desciption L
2 (Other Freeway/Expressways | 0.2 0.05
3 (Other Principal Arterals 0.15 0.025
4 Minor Arterials 0.1
5 Major Collectors 0.05
3 Minor Collectors om
7 Locals 00t
Length Factor Strategy Factor
CNTRLN_MILE_AMT Length Factor Strategy Description
510and ¢=30 . ML2AC 005
=10 . ML3AC 01
RS-AC, RS-ACN, or RSACNT 02
ML1PCC 005
ML2PCC 005
ML3PCC 01
RH-PCC, RHPCCA, or RHPCC1 02

Administrative Reports — Usage Reports for POP and PathWeb are available here.

Load Dates H Strategy Costs H Shoulder Costs H Risk Assessment l | Admin Reports

Select Report Sort Order

@ POF Last Run Date/Time (Most recert to least)

() POF Usage Count (High to Low)

(71 Path\Web Usage Court (High to Low)

() PathWeb Last Run Date/Time (Most recert to least)
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