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Pavement Health Track Analysis Tool

Scope

This document provides the user guide and general information for the Pavement Health Track (PHT)
analysis software tool version 1.0.

Reference Documents

The following documents form a part of this guide to the extent referenced herein.
e Pavement Health Track, RSL Forecasting Models, May 2010.
o HPMS Reassessment 2010 Data Specifications Document, September 2008.
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Purpose

This program estimates the Remaining Service Life (RSL) for the highway sections described in the
Highway Performance Monitoring System (HPMS) database maintained by the FHWA.

The source data for the Pavement Health Track (PHT) analysis tool is based on the HPMS 2010 format
text file (see Table 12) and/or available electronic databases. The PHT tool acquires data from the
external data sources and compiles a set of highway data made up of the data fields required for the PHT
analysis. Each record in the highway data represents a highway section. The compiled highway data is
permanently stored in the database for subsequent use in the PHT analysis.

Estimating RSL

Pavement RSL at the project level typically is defined as life of a pavement from the present time until
application of the first significant rehabilitation treatment or reconstruction, which would be the first
significant cost expenditure for the pavement. The placement of a structural overlay or reconstruction
signals the end of a pavement’s serviceable life; the application of minor maintenance treatments or thin
overlays is not considered significant enough to indicate the end of service life.

Significant rehabilitation occurs due to some form of pavement failure. Failure typically is described as
the pavement attaining first terminal distress as shown in Figure 1. Thus, RSL is simply the time in years
or remaining ESALSs that it would take a given pavement to attain the first terminal distress.
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Figure 1. Predicted Pavement Distress and Estimated RSL
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Critical RSL

The critical RSL is the estimated time until the first terminal distress occurs. Using the example
illustrated in Figure 1, the critical RSL is estimated as shown in Table 1. In this example, the first

terminal distress is cracking, which occurs at 15 years, since the pavement’s current age is 10 years; the
RSL is the difference of 5 years.

Table 1. Estimation of Critical RSL

Predicted Life Current
JPCP Distress/IRI yrs ' Pavement Age, RSL, yrs Critical RSL
yrs

Faulting 25 10 15
Spalling* 20 10 10 c
Cracking 15 10 5

IRI 22 10 12

Weighted Average RSL

The weighted average RSL is the estimated time until each terminal distress occurs averaged together
using a user defined weight for each distress type. Using the example illustrated in Figure 1, the weighted
average RSL is estimated as shown in Table 2. In this example, each distress type is assigned an equal
weight in the average calculation, resulting in an average RSL of 10.5 years.

Table 2. Estimation of Weighted Average RSL

; ; Current
JPCP Predicted Life, . Average

Distress/IRI yrs Paven;/?gt Age, RSL, yrs Weight RSL
Faulting 25 10 15 1
Spalling* 20 10 10 1

- 10.5
Cracking 15 10 5 1
IRI 22 10 12 1

! A spalling RSL model is not currently implemented.
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Calibrating the RSL Estimation

Local calibration of the RSL estimations of the pavement performance models will be done as presented
by the steps below. An example of an adjusted RSL predicted faulting using the MEPDG computational
model is shown in Table 3 and Figure 2.

1. Develop project-specific future estimates of pavement distress/IRI.
2. Assemble historic measured project-specific distress/IRI.

3. For the period with historic performance data, make a detailed comparison of predicted and actual
pavement performance and determine the exact relationship (constant, linear, non-linear, etc.)
with the RSL pavement performance predictions.

4. Based on the relationship determined in step 3, develop calibration, adjustment, or scaling factors
for use in minimizing error between measured and RSL predicted distress/IRI.

Table 3. Adjusted RSL Predicted Faulting

Adjusted Ratio of
. Prediction :
HPMS Age Measured Predicted (Linear Predicted and
Sample ID 9 (HPMS) (RSL) Adi Measured
justment Faultin
Factor = 3.45) 9
HPMS 0001 1.14 0.007 0.025 0.007 3.57
HPMS 0001 2.03 0.012 0.046 0.013 3.83
HPMS 0001 3.63 0.024 0.076 0.022 3.17
HPMS 0001 4.68 0.027 0.093 0.027 3.44
HPMS 0001 5.34 0.032 0.103 0.030 3.22
0.1z
010 //
*+ Measured

0.0g /
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Figure 2. Adjusted RSL Predicted Faulting
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Application GUI

The following sections describe the PHT application Graphical User Interface (GUI).

Welcome Window

When the application starts, the welcome window shown in Figure 3 will appear. This window allows
you to quickly select what action you would like to take to begin working. You may create a hew Study,
open an existing Study, return to the last Study that you were working in, or begin working without an
active Study.

Welcome . A

Create a new Study.
Thi= option will create & new blank Study to begin wwork.

Open an existing Study.

Thiz option will dizplay a list of exiting studies for you to select from.

7 |[#1)

Open the last Study used.
Thi= option swill return you to the [ast Study that was being uzed.

Start without a Study.
Thiz option wvill start the application without opening & Study.

L |s

W Show this welcome zcreen on startup.

Figure 3. Application Welcome Window

The welcome window may be disabled, in which case the application will always begin without an active
study being opened. If the welcome window is disabled, you may re-enable it from the applications
options window available under the Tools/Options menu on the main application window.
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Main Application Window

The Pavement Health Track (PHT) analysis tool serves as an add-in analysis module for the Battelle
Multi-Faceted Analysis Tool (BMFAT) environment. The main application window hosting the PHT
analysis tool is shown in Figure 4.

* pavement Health Track =10l x|
File View Tools PHT Help
[ Study [PHT I35 Study] %

Nodd|E-a-@x

BaAE Q| & X [ ] ande
PHT 'workset Files
Eﬂnmahases

W Pavement Health Track
Sett'ngs| PHT Results | Corridor Analysis | 4 b
PHT

3 |A_Route_HPMS
& Queriss 1-35_Comidar

- 15 Selections
w { B[] 1A Route

-80 Comider
GIS Maps : 1-35 Comider
B . .ﬂna?ysls Parameters

- [f] National Defaults

Reports
=
Study

Informition |
E Output i| DﬂcumentLlhraw|

Figure 4. Main Application Window

The main application window provides four panels and a main workspace area. The panels can be
arranged, hidden, or displayed as desired. If any panel is not visible in the application workspace, you
may activate it by selecting it under the View menu from the applications main menu.

e Study. This panel provides access to the PHT analysis module and serves to organize your efforts
to study a particular issue. You can create any number of Studies and make their scope as broad
or specific as you deem useful.

e Document Library. This panel provides access to the complete library of documents that are
produced by the PHT analysis tool. All documents in the library are available here regardless of
the Study that produced them.

e Qutput. This panel provides a communication platform for messages produced by the PHT
analysis module to be displayed.

e Process Status. This panel provides status and progress bars to provide feedback.
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The Study Window

The Study is displayed in the Study window shown in Figure 5. If it is not already visible in the
application workspace, you may activate the Study window by clicking the View/Study menu item from
the applications main menu. To create a new Study, click the New  putton. To open a Study that has
previously been created click the Open ' button and select a Study from the list.

Note that only one Study can be open at a time.

Study [PHT I-35 Study]
B

= DR =R E

PHT

B

Data Tables
& Queries

=

GIS Maps

olll

Charts

Reports

E.‘E—l

Study

Information

Pavement Health Track

Settings| PHTResuls | Corridar Anslyss |

4 b

J¢E®H|J%X|@‘|}ﬂna\yze

PHT Wworkset Files

E'-‘ Databases

| [E 1A_Route_HPMS

¢ L-[E] 125_Comider

- GIS Selections

| B-[1 1A Roue

; 1-80 Cormidor

‘.- (% 1-35 Comidor

=1 [%) Analysis Parameters
i..[d] Mational Defaults

Fim

) @ B €

N
n

The PHT icon displays the user interface for the
PHT analysis tool.

The Data Tables & Queries icon displays a list of
data tables and queries that are part of the Study.
These tables contain the raw analysis data that has
been stored in the data warehouse.

The GIS Maps icon displays a list of GIS
documents that are part of the Study.

The Charts icon displays a list of chart documents
that are part of the Study.

The Reports icon displays a list of report documents
that are part of the Study.

The Study Information icon displays a window
that contains general information about the Study
such as its name, description, status, etc.

Figure 5. Study Window

The Study window toolbar provides the following functions.

)

Create a New Study. Creates a new blank Study.

Open an Existing Study. Display a dialog to select an existing Study.
Close. Closes the current Study.

Save. Saves all changes to the current Study.

Add Existing Items. Displays a dialog window that allows you to select an

existing chart, map, report, table, or query and adds it to the Study.

adds it to the current Study.

Refresh. Refresh the display.

Create New Item. Creates a new blank chart, map, report, or query and

Remove. Removes the currently selected item(s) from the Study.
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PHT Analysis Window

The PHT analysis window is divided into three tabs. The first tab, shown in Figure 6, is the Settings tab
and provides the user interface for working with highway data, GIS selections, and PHT analysis
parameters and to run the PHT analysis. A hierarchical tree displays and organizes these items and a
toolbar and RIGHT-click popup menus are provided to work with them.

Pavement Health Track
Settings| PHTResults | Corridor Analysis | 4 b

H +3 &
PHT Workset Files

=-gg# Datsbases
[ |j |A_Route_ HPMS

7 3 % | ) [ [P Analyze

. [F] 1-35_Comidor
223 GIS Selections
¢ B[] |A_Routs
- I-80 Comidor
- I-35 Comidor
B[y Analysis Parameters
b [f] National Defautts

Figure 6. PHT Analysis Tool — Model Settings

The toolbar at the top of the window provides for following functions.

=

=]

5 @

X w U

3

[P analyze

Read HPMS Data. Open an HPMS 2010 formatted comma-delimited text
file and read its contents into an PHT database.

Read Non-HPMS Data. Connect to a Microsoft® Access, dBase, comma-
delimited file, or other ODBC data source and import its contents into a PHT
database using the import wizard.

Create a new GIS Selection. Create a new GIS selection based on an
existing a GIS shape file.

Create a new set of Parameter Metrics. Create a new set of parameter
metrics that is used to control the PHT analysis.

Open. Open the item currently selected in the tree.

Copy. Create a copy of the item currently selected in the tree.
Delete. Delete the item currently selected in the tree.
Refresh. Refresh the Display.

Run PHT Analysis. Display the PHT run dialog window to initiate the
PHT analysis process.
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In addition to the functions provided by the toolbar, individual items in the tree structure have unique
operations that can be performed. Access to these functions is provided by the popup menu that appears
when you RIGHT-click on a specific item in the tree structure. The pop-up menu for each item type is
shown in Figure 7.

PHT Databases Menu GIS Selections Menu Analysis Parameters Menu

) Qpen ) Open ] Open

&3y Copy 3y Copy 5y Copy

> Delete W Delete > Delete

F.ename R.ename Rename
-@ Select: from IS Selection 5 Properties [ Save as Default Parameters
Cornpile Corridor Reskare MNational Defaults
Reverse

Figure 7. PHT Settings — Right-Click Popup Menus

The items in the pop-up menus provide the following functions.

= Open. Open the item currently selected in the tree.
e Copy. Create a copy of the item currently selected in the tree.
* Delete. Delete the item currently selected in the tree.

Rename. Rename the currently selected item.

&5 Select from GIS Selection. Select highway sections to be evaluated by the
PHT analysis using an existing GIS selection.

i Properties. Display the properties dialog of a GIS Selection.

Compile Corridor. Evaluate the highway sections that make up a GIS
selection and determine if they form a continuous corridor.

Reverse. Reverse the direction of a corridor.

Save as Default Parameters. Save the currently selected set of parameter
metrics as the default values to be automatically applied to new sets of
parameters.

I

Restore National Defaults. Restore the original national default values to
the currently selected set of parameter metrics.
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The second tab in the PHT analysis window, shown in Figure 8, is the PHT Results tab, which provides
the user interface for working with results data for the PHT analysis and allows you to generate
automated reports. A hierarchical tree displays and organizes each set of results and a toolbar and
RIGHT-click popup menus are provided to work with them.

Pavement Health Track
Settings  PHT Results | Corridor Analysis | q b

> | 2 | |8l Generate Report

Result Tables

----- [ Database
i Iﬂ Analysis Parameters

Figure 8. PHT Analysis Tool — PHT Results

The toolbar at the top of the window provides for following functions.

e Open. Open the item currently selected in the tree.
> Delete. Delete the currently selected set of PHT results.
El Refresh. Refresh the Display.

Bl sererate Report Generate a Report. Display the PHT report wizard dialog window to
automatically generate a report based on a selected set of PHT results and
report template.

In addition to the functions provided by the toolbar, individual items also provide a pop-up menu that
appears when you RIGHT-click on a specific item in the tree structure. The menu for each item type is
shown in Figure 9.

PHT Result Root Database / Analysis Parameters
Rename

Figure 9. PHT Results — Right-Click Popup Menus

The items in the pop-up menus provide the following functions.

) Open. Open the item currently selected in the tree.
* Delete. Delete the item currently selected in the tree.

Rename. Rename the currently selected item.

10
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The third tab in the PHT analysis window, shown in Figure 10, is the Corridor Analysis tab, which
provides the user interface for evaluating the PHT results for any given corridor. The top pane displays a
list of existing corridor profiles for you to select from, while the bottom pane displays the options for the
selected corridor profile. You must select a set of PHT analysis results, a GIS selection that represents the
continuous corridor, and up to four data items to profile.

Once you have selected the profiles options, click the Display [=Iisplay pytton in the toolbar to view the
corridors profile as shown in Figure 11. After making any changes to the options for the profile, you
must click the Display button again to refresh the display window.

Pawvement Health Track
Settings| PHTResulizs Corridor Analysis | 4 I

0 X | 2 | i visplay
1-35 Comidor Analysis

Select a PHT Analysis
[1-35 w/National Defaults |

GIS Selection
| 1-80 Comidor |

Data Fields

[] Functional Class a
[] Through Lanes

[ AADT

[w] AADT - Single-Unit Trucks

[1 AADT - Combination Trucks

[] Speed Limit

[l Initial IRI

[ Initial Fatigue Cracking

[] Imitial Transverse Cracking

[ Initial Rutting

[] Imitial Faulting

[ Initial PSR

[] Final IRl j

Figure 10. PHT Analysis Tool — Corridor Analysis

The toolbar at the top of the window provides for following functions.

k| Create New. Create a new profile analysis.
> Delete. Delete the currently selected profile analysis.
F| Refresh. Refresh the Display.

[=loisplay  Display. Display the results of the currently selected profile. Click this
button after making any changes to refresh the display, of the corridor
profile.

11
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il 1-35Cnrri|lnr| q4b X
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Figure 11. Corridor Profile Display

The corridor profile identifies the pavement type of each highway section as a color code depicting rigid,
flexible, and composite pavements for those regions of the corridor that have sample PHT data. Regions
without sample data appear gray. Corridors are characterized by virtual mileposts beginning at zero and
incrementing based on the lengths of the highway sections that make up the corridor.

Z00OM

To zoom into an area of the corridor, click the Zoom 4~ button on the toolbar. The zoom control will
appear at the bottom of the window. Drag the beginning and ending markers left or right to adjust the
zoom region. Click the zoom button on the toolbar again to remove all zooming from the charts and
restore the profile to its original scale.

12
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PHT Properties

The PHT properties window is displayed by clicking the PHT/Properties menu item in the application
main menu. The PHT properties window has three tabs as follows.

PHT DATABASE

The PHT Database tab (shown in Figure 12) allows you to specify the database file used by the PHT
analysis tool to store local information unique to the PHT tool. The user name and password
requirements are not implemented at this time. The location of the PHT database file is set up during
installation and will generally not need to be modified.

PHT Propetties S|

PHT Database | Coefficient Walues | MTAD Data | 4 b

Database File
IE:\Documents and Settingstotoolek\Battelle'\Projects\BMFAT \Plugins\PHT \Database\P |7 |

—Logaon

Uszer Hame: Iadmin

Paszsword: I

I~ Remerber Passmord

Test Connection |

Apply | Cancel |

Figure 12. PHT Properties — PHT Database

COEFFICIENT VALUES

The PHT coefficient values, shown in Figure 13, are used by the analytical models employed by the
analysis engine and are not editable without authorization.

PHT Propetties |
PHT Database  Coefficient Yalues | MTAD Daka 9Pk
Distress Type
HMA Coefficient Value Edit.

IR

Riutting

Fatigue Cracking

Trangverse Cracking
PCC

IR

Faulting

Spaling

Transverse Cracking

Composite
IR
Rieflection Cracking

Apply | Cancel |

Figure 13. PHT Properties — Coefficient Values

13
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The coefficient values apply to the model equations defined in the RSL Forecasting Models technical
information document. A cross-reference between the coefficient values and the analysis model
equations is provided in Table 4.

Table 4. Coefficient Reference Equations.

Distress Type Coefficients Reference Equations (Technical Information Document)
HMA IRI C0-C3 Equation 29
HMA Rutting Co-C8 Equations 23, 24, 25, 26
HMA Fatigue Cracking C0-C3 Equation 22
HMA Transverse Cracking C0-C8 Equation 27
PCC IRI C0-C3 Equation 7
PCC Faulting C0-C9 Equation 4
PCC Spalling NA
PCC Transverse Cracking C0-C11 Equations 1, 2, 3
Composite IRI co-C1 Equation 31
Composite Cracking C0-C10 Equation 30

NTAD DATA

The National Transportation Atlas Database (NTAD) data, shown in Figure 14, is used to provide
background images for the GIS maps used by the GIS selections. The NTAD backgrounds are useful to
provide you with additional references when viewing the GIS maps but are otherwise optional. You can
select which backgrounds that you would like to appear in the GIS maps.

PHT Propetties |

PHT Database | Cosfficient Yalues  NTAD Data | 9Pk

MNTAD Raoot Directory
I C:A\Documents and 5 ettingshatoalekhB attelle Frajects\BEMFAT WFluginsPHT Y nstalhSuppa | [0 |

— Dptiong
[V Enable NTAD Map Backgrounds

v Counties
¥ ‘water
¥ Lrhan Areas

The Mational Transportation Atlas Database (MTAD) maps are uzed to provide background
images far the GIS maps.

Apply | Cancel |

Figure 14. PHT Properties — NTAD Data

14
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PHT Database Window

The PHT database window is display by selecting a database on the Settings tab of the PHT analysis

window and clicking the Open button on the toolbar.

The PHT database is the source data for the RSL analysis. It contains the data fields that describe the
condition of each highway section. Each record in the database represents a highway section. The PHT
database is displayed in the data table window shown in Figure 15.

The second column in the table (f_Select) determines if a highway section will be included in the PHT
analysis. If this field is set to a value of True, the record will be analyzed by the PHT tool when the

analysis is ran. If it is set False it will be ignored.

5] 1A_HPMS_2010 | 4%

WEx|HEgam s |T

% n_ID |f_SeIec:t |n_Year_F|ec:0rd ‘n_State_Eode n_County_Code 3 _Sample_ID z Route |D f_Begin_Faint |f_End_F'ﬂ
1 False 2007 19 1 000000000064 000000008000 2.808
2 False 2007 19 1 000000000077 000000008000 £.834
3 False 2007 19 1 000000000083 000000008000 7.486
4 False 2007 19 1 000000000088 000000008000 9.225
5 False 2007 19 1 000000000091 000000008000 9.628
B True 2007 19 1 0000000007101 000000008000 13127
7 Tue 2007 19 1 000000000115 000000008000 19.933
8 Tue 2007 19 1 000000000116 000000008000 20112
9 True 2007 19 1 000000000117 000000008000 20193
10 True 2007 19 1 000000000114 000000008000 20.927
11 Tue 2007 19 3 000000000134 000000003400 0.841
12 Falze 2007 19 3 000000000199 000000003400 1.635
13 Falze 2007 19 3 000000000201 000000003400 1.914
14 Falze 2007 19 5 000000000512 000000005200 0723
15 Falze 2007 19 7 000000000755 000000000500 15.855
16 Falze 2007 19 9 0000000005900 000000007100 1.578
17 Falze 2007 19 9 000000000931 000000007100 12477
18 Falze 2007 19 9 000000000934 000000007100 13733

< |

Record: 32 of 523

Figure 15. PHT Database Window

The toolbar at the top of the window provides for following functions.

@ D X T

=2

New Record. Create a new blank record and append it to the table.

Delete. Delete the currently selected records from the table.

Save. Save all changes.

Select from GIS Selection. This feature will select all highway sections
that are included in an existing GIS selection. When complete, the table will
be filtered to display only the selected highway sections.

Search and Replace. Search the contents of a column and replace one
value with another value.

Fill. Fill the contents of a column with a new value.

Apply Formula. Calculate a new value for the contents of a column using a
user specified mathematical formula.

Apply Filter. Filter the records that are visible in the table.

Remove Filter. Remove any filter and display all records in the table.

15
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The data table window provides tools to add and delete records and to perform mass edits such as search
and replace, fill and calculate data within the table. The mass editing window shown in Figure 16 is
activated by clicking on one of the three mass editing buttons in the toolbar.

After editing a record in the table you must click the Save i button in the toolbar to commit your
changes before they are available to be used in the PHT analysis.

Search and Replace [f_Select] = K|

3 searchandReplace |E Fil Data | A Apply Formula | 4k

Search for
ITrue

Replace with
ITrua

Search Optiong

& Search in the _Select column anly.
~ Search Entire Table

Apply Cancel
Fill Data [f_Select] 3 |
&4 Searchand Replace [ Fill Data | # Apply Formula | 4 b
Fill with
|Trua
[ Fill Options

& Fill from the selected cell to the end of the table
£~ Fill the entire f_Select column.
™ Fill recards that match the filter queny

Filter Wizard | 0L Text | qb
[ Tried [ Criteria Jor... [or.. [or..

b

A »

Apply Formula [f_Select] |

@4 szarch and Replace | [§] FllData A Apply Formula 4 r
Erpression

+| - | ><| —l Functions... n_ID r_FSystern [

f_Select n_RU_Code I
[ [.] n_Year_Recard n_Faciity_Type

n_State_Code
n_County_Code
f_Begin_Paint
f_End_Paint
f_Section_Length
n_Yolume_Group

|

n_lz_Stiucture
n_Through_Lanes
ARDT

=

n_AADT_Single_Urit
n_AADT_Combination
n_Future_&4DT

S5 sSs5 35
[ R

=

Cancel

The Search and Replace window allows you to
search the entire table or just the currently selected
data column for a particular value and replace it
with a new value.

The Fill Data window allows you to fill a column
of data with a new value overwriting all previously
existing values in the column. You can fill the
entire column or just from the currently selected
record through the end of the table. You can also
apply a filter so that only records that match the
filter query will be affected.

The Apply Formula window allows you to fill a
column of data with new values that are based on a
mathematical formula. The formula expression can
use simple math, functions, and the values of the
other columns in the record to calculate the new
value.

Figure 16. Data Table Mass-Editing Window

16
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The data table window also provides a means of filtering and sorting the data. Click the Apply Filter : 4
button on the data table window to filter or sort the data. The data filter window shown in Figure 17 will

appear. On the Filter Wizard tab, select the data fields you want to use to sort or filter the data and enter
any filter criteria.

To remove the sorting and filtering from the data table, click the Remove Filter %% button on the toolbar.

Data Filter E E
Filter wizard | 501 Text | b
Field ‘ Sort Criteria | ar. Or |D|
| & | Select i=Tiue H2
b

1 »

Figure 17. Data Table Filtering and Sorting

Users that are comfortable working directly with the SQL language may enter the SQL text using the
SQL text window shown in Figure 18. The SQL text represents the WHERE clause of a SQL statement
and must comply with all SQL syntax rules. This window provides a list of available data fields,
operators, built-in functions, and a list of unique values for the selected field.

Filter Wizard  SQL Teut| 4 b
Fields Operators Functions Walues
n D al [= a | [Mid -
f_Select b Left
n_Year_Record < Right
n_State_Code <> Min
n_County_Caode + Max
5_Sample_|D - InStr
s_Route_|D ® LCase
f_Begin_Point 4 UCase
f_End_Paint AND Trim
Coecorbengh «| |05 | [RTim <
Apply Cancel

Figure 18. SQL Text Window

Click the Apply button to apply the filtering and sorting options to the table view.
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GIS Selections

The GIS Selections are based on a GIS shape file that contains the geographical information about the
highway sections associated with your PHT database. You can use the GIS Selections window shown in
Figure 19 to select a group of highway sections to work with. The GIS selection has multiple uses in the
PHT analysis tool including selecting highway sections for analysis and defining a continuous corridor
for corridor profiling.

) 1-35 Corridor | b x

MERX |G p e iadod]

Figure 19. GIS Selection Window

The toolbar at the top of the window provides for following functions.

b Manual Selection. Select highway sections by manually clicking on them
in the GIS map. Clicking a highway section will toggle it between selected
and non-selected.

= Select by Attributes. Select highway sections by querying the attributes of
the GIS map records. The GIS query builder dialog window will be
displayed to write the SQL selection query.

Shortest Path. Select highway sections by finding the shortest path
between two points. You must click on two highway sections to serve as the
beginning point and end point of the path.

L

Clear. Clear the current selection.

Save. Save the current selection of highway sections.

@& M X

Select Highway Sections. Use the GIS selection to select highway sections
to be evaluated by the PHT analysis.

Compile Corridor. Evaluate the highway sections that make up a GIS
selection and determine if they form a continuous corridor.

J# = i1 Zoom and Pan. Controls to zoom and pan through the GIS map.

AP
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GIS SELECTION PROPERTIES

When a GIS selection is first created, its properties window, shown in Figure 20, is displayed. For the
GIS selection to work with the PHT database you must specify the data fields that will be used to link the
PHT database with the GIS information. There are four fields you must specify:

State FIPS. This item identifies the field that contains the state FIPS code.
County FIPS. This item identifies the field that contains the county FIPS code.
Sample ID. This item identifies the field that contains the unique highway section identifier.

Section Length. This item identifies the field that contains section length information. This field
is required when working with corridor profiles to provide length information for highway
sections that are included in the GIS corridor, but for which there is no corresponding record in
the PHT database.

The properties window for the GIS Selection can also be activated by clicking the Properties = option
in the GIS selection RIGHT-click pop-up menu.

GIS Selection Properties [IA Corridor] |
Shape File 1&_Huwys. shpi
Murnber of Sections 202
Contiruousz Yes
State FIPS STATE
County FIPS COUNTY
Sample ID SAMPLE_ID
Section Length SEC_LEMGTH

Apply I Cancel |

Figure 20. GIS Selection Properties

If a GIS selection is intended to be used for corridor profiling, all the highway sections in the selection
must form a single continuous corridor. The properties window indicates if the GIS selection is or is not
a continuous corridor, or if its state is unknown.

You can determine if the GIS selection is a continuous corridor using the Compile Corridor option
in the GIS selection RIGHT-click pop-up menu. After a GIS selection has been created or edited, its
continuous state is defined as Unknown until it is compiled, after which it will be Yes or No.
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Analysis Parameters

The PHT analysis parameters provide many settings that affect the results of the PHT analysis. The PHT
tool provides a complete set of national default values for each metric; however you can modify the
metrics to customize the PHT analysis as desired. Once modified, the customized parameters can be
saved as the default values, overriding the original national defaults. You can restore any set of
parameters to their original national defaults from the Analysis Parameters pop-up menu.

The analysis parameters are organized on four tabs. The first tab, shown in Figure 21, provides the
settings for the pavement maximum service life. The maximum service life is specified in years for each

type of surface treatment.

PHT Parameters - National Defaults

Thick AC Owerlay of AC Pavement

Thin AC Overlay of AC Pavement

Thick AC Owerlay of PCC Pavement
Unbonded PCC Owerlay of PCC Pavement
Bonded PCC Overlay of PCC Paverent
Thin AC Overlay of AC/PCC Paverment

Maximum Setrvice Life | Terminal ¥alue | Pavement Estimates | weights | q b
Treatment Type Maximum Service Life (years) |
Mew HidA 30
New FCC 30

Cancel | @F‘revious | Cantinue @l

Apply

Figure 21. Parameters — Maximum Service Life

The next tab, shown in Figure 22, provides the settings for the terminal values for each type of distress
associated with rigid, flexible, and composite surfaces. These values are the deficiency thresholds at

which point the surface is considered to have reached the end of its service life.

PHT Parameters - National Defaults

Maxirmum Service Life  Terminal \\'alue| Pavement Estimates | Weights | q b
Surface Type = = =

Functional System |Distress Type Terminal Value |

* Rigid Pavement IR 170 inmi

" Flexible Interstates Cracking - Transverse 10 %

" Composite Faulting 015 in

IR 2200 indmi

Primary Roads Cracking - Transverse 15 %

Faulting 0z in

IR 220 indmi

Secondary Roads Cracking - Transverse 20 %

Faulting 0z in

Cancel | (©) Previous | Cattire @l Apply

Figure 22. Parameters — Terminal Values
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The next tab, shown in Figure 23, provides the pavement estimate settings that are used by the PHT
analysis to estimate values that are missing from the PHT source data. Values are provided for each
individual State for interstates, primary, and secondary roads.

PHT Parameters - National Defaults E|
Maximum Service Life | Terminal value  Pavement Estimates |Weights | 4k
States Alahama
Functional State Systermn -

blazka m CEteaory Oon | off

i Syste

.&:E:rr:as Last Overlay Thickness &) et in
California FRigid Pavement Thickness 10 10 in
Ealorads Flexible Pavement Thickness |8 g in
Lannecticut Baze Type 3 - Granular 3 - Granular

Delaware Interstates i1 :

DC Baze Thickness 4 4 in
Elondc‘n_ Binder Typs 7 - AC-40 to AC-43 7 - AC-40to AC-43

H:S\Eilia Drowel B ar 2 - Typically uzed 2 - Typically uged

|daho Juoint Space 20 20 et
Illinais Lazt Overlay Thickness 2] 3 in
Indizna Rigd P t Thick 10 10 i
lawa g avemen ICENess n ||
Kanzas Flexible Pavement Thickness | 8 g in
Kentucky Frimary Base Type 3 - Granular 3 - Granular

ho;:éana Roads Ease Thickness 4 4 in
Marnyland Binder Type 7 -AC-40 to AC-49 7 -AC-40to AC-49

Mass_achusetts Drowel B ar 2 - Typically uzed 2 - Typically uzed

':j'fb'f’fﬂq LI Joirt Space 20 20 feet LI

Cancel | @ Previous | Continue @ | Apply |

Figure 23. Parameters — Pavement Estimates

The last tab, shown in Figure 24, provides options on how the RSL is calculated. You can select to use
the critical RSL or a weighted average. The distress weights are used to set the relative effect of each
distress type on the RSL calculation when using weighted averages. Setting all weights to 1 will cause
each distress type to have an equal effect.

PHT Parameters - National Defaults |
Maximum Service Life | Terminal Walue | Pavement Estimates  Weights q b
" Use the Critical distress for RSL calculation.
& Usze the Weighted averages for RSL calculation,
Surface Type |Distress Type Hormalized Weights
IRl 1.00
Rutting 1.00
Flexibl : :
EHbE Cracking - Fatigue 1.00
Cracking - Traneverse 1.00
IR 1.00
- Cracking - Transverse 1.00
Rigid =
Faulting 1.00
Spaling 1.00
c i 11} 1.00
BITERE Cracking - Reflection 1.00
The distress weights are used to set the relstive effect of each distress type on the RSL calculstion when using weighted sverages.
Setting all weights to 1 will cause each distress type to have an equal effect.
Cancel | @ Previous | Cantinue Ejl Apply |

Figure 24. Parameters — Weights
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Running the PHT Analysis

To run the PHT analysis, select a PHT database and click the Analyze > &nalvze pytton in the toolbar of
the Settings tab of the PHT analysis window. The run dialog window shown in Figure 25 will appear.

Run PHT Analysis E |

Analyzsis Title: [y PHT Results

PHT Databaze
f1_Route_al |

PHT Analyziz Parameters
I Mational Defaults ﬂ

—Histarical Data

Title | Date |
O 12 _Foute_al 11/18/2009 4:09:35 PM
OE 14 Route_l-35 11/18/2009 4:09:35 PM

Select the historical PHT database from previous years to be used for the
calibration of the analysiz. You may choose up to five reference yvears; the
years do not need to be contiguous.

Cancel | Fun

Figure 25. PHT Run Window

The PHT run dialog window allows you to select options that affect how the analysis is performed.

e The first option is to enter a descriptive title for the PHT analysis results. This is the title that will
appear in the Results tree in the user interface. To avoid confusion with other PHT analysis runs
you may perform, you should take time to enter a title that is both descriptive and unique.

e The second option is to select the PHT database and Parameter metrics that you want to use for
the analysis. Select the desired PHT database and parameters from the drop-down lists.

o Finally you may select historical PHT databases from previous years to be used for the calibration
of the analysis based on measured values. You may choose up to five historical reference years;
the years do not need to be contiguous. The historical data is optional, but providing the actual
measured distresses will improve the accuracy of the RSL predictions.

Click the Run button to start the PHT analysis.
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During the PHT analysis a progress indicator is displayed to provide you with feedback about the analysis
progress. Additionally textual messages are periodically displayed in the Output window, shown in
Figure 26, to give more detailed information about the status of the analysis.

I 14

[Begin]

PHT analysis

=5:10:30 PM= Aszembling PHT data...

<=5:10:32 Ph= 1025 highvweay sections selected.
<=5:10:32 PM= Running PHT Analysis..

=313 23 Phl= Done.

1025 highvway sections have been analyzed.
[Complete]

Figure 26. PHT Output Window

After the PHT analysis is complete, a message dialog window will display to inform you about the results
of the PHT analysis. If all of the highway sections have been successfully analyzed then you will see the
dialog window shown in Figure 27. Otherwise, if some sections were skipped, you will see the dialog
shown in Figure 28. If some of the highway sections were not processed, an error log will be produced
that identifies the records and the reason that they were skipped.

Pavement Health Track |
-
\ ll) A total of 1025 highway sections have been analyzed.
=,

Figure 27. PHT Result — All Records Processed

Pavernent Health Track x|

A bokal of 908 out of 1025 highway sections have been analyzed. The remaining 117 highway section{s) were not process due to errors encounkered
! in the PHT database. The Follawing lag file was generated which identifies the highway sections that were omitted from the PHT analysis:
L3

C:\Documents and Setkingsial Users\Application Data\Battelle\BMFAT \PluginsiPHT rs|_error.log

Would vau like to view the log file now?

Figure 28. PHT Result — Some Records Skipped

The PHT results are displayed in the tree on the PHT Results tab of the PHT analysis window. A
result set includes a copy of the parameter metrics used during the analysis and a copy of the original
PHT database with the fields that contain the analysis results appended to the database table.

Note: if there are no successfully analyzed records, then no result set will be displayed.
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PHT RESULTS

The PHT result data fields shown in Table 5 are appended to the end of the original PHT database.

Table 5. PHT Result Fields

Field Name Type Description

f RSL_Final_IRI single Predicted IRI at the end of the overall service life.
f_RSL_Final_Rutting single Predicted Rutting at the end overall service life.
f_RSL_Final_Cracking_Fatigue single Predicted Fatigue Cracking at the end of the overall service life.
f_RSL_Final_Cracking_Transverse single Predicted Transverse Cracking at the end of the overall service life.
f_RSL_Final_Faulting single Predicted Faulting at the end of the overall service life.
f_RSL_Term_IRI_Years single Number of years until the terminal IRI is reached.
f_RSL_Term_IRI_ESALs single Remaining ESALSs until the terminal IRI is reached.
f_RSL_Term_Rutting_Years single Number of years until the terminal Rutting is reached.
f_RSL_Term_Rutting_ESALs single Remaining ESALSs until the terminal Rutting is reached.
f_RSL_Term_Cracking_Fatigue_Years single Number of years until the terminal Fatigue Cracking is reached.
f_RSL_Term_Cracking_Fatigue_ESALS single Remaining ESALSs until the terminal Fatigue Cracking is reached.
f_RSL_Term_Cracking_Transverse_Years single Number of years until the terminal Transverse Cracking is reached.
f_RSL_Term_Cracking_Transverse_ESALs | single Remaining ESALSs until the terminal Transverse Cracking is reached.
f_RSL_Term_Faulting_Years single Number of years until the terminal Faulting is reached.
f_RSL_Term_Faulting_ESALs single Remaining ESALSs until the terminal Faulting is reached.
f_Overall_RSL_Years single Overall number of years remaining in the service life.
f_Overall_RSL_ESALs single Overall number of ESALSs remaining in the service life.
n_Analysis_Result_Code integer | Code (1) indicating the record was successfully analyzed.

f_UDF1 single User defined data field.

f_UDF2 single User defined data field.

f_UDF3 single User defined data field.

f_UDF4 single User defined data field.

f_UDF5 single User defined data field.

f_UDF6 single User defined data field.
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PHT Report Wizard

To activate the Report Wizard, click the Generate Bl Generate Repert 110 on the toolbar of the PHT

Results tab of the analysis window. This wizard provides several built-in report templates that can be
used to visualize the results of the analysis.

The Report Wizard has the windows shown in Figure 29.

PHT Report Wizard

PHT Analysis | Report Template |Opti0ns |

INew Feport

Select an PHT Analysis

Repart Title:

1-35 w/M ational Defaults

Cancel | (€) Fieyvious | Continue (—:))l

Generate

PHT Report Wizard

PHT Analysis  Report Template |Opti0ns |

Select Report Template

¥ Miles by RSL Group

™ Miles by RSL Group and Pavement Type

[ Miles by RSL Group and Functional Class

™ Miles by RSL Group, Functional Class, and Pavement Type
™ Coridar Profile

I System'wide Overall RSL by Pavement Type

™ System'wide Overall RSL by Functional Class

Cancel | @Previous | Continue @l

Generate

PHT Report Wizard

PHT Analysis | Report Template  Options

RSL Range Thresholds (Years)

First RSL range group threshold.

Second R5SL range group threshold.
Third R5L range group threshold
Faurth RSL range group threshold.

0rR K&

Report Options

IUnit for expressing RSL. EYears

Cancel | (©) Previous | Caritirue :-)jl

‘ Show results as a percentage. False

Generate |

The PHT Analysis tab of the report wizard allows
you to enter a descriptive title for the report and
select the PHT analysis results that you want the
report to be based on. To avoid confusion with
other reports you may create, you should take time
to enter a title that is both descriptive and unique.

Click the Continue button to continue.

The Report Template tab of the report wizard
allows you to select the report template that you
would like to use for the report. Select the
checkbox next to the desired report template.

Click the Continue button to continue.

The Options tab of the report wizard allows you to
set unique options specific for any given report
template. The number and type of options will
differ by template.

Click the Generate button to crate the report.

Figure 29. Report Wizard
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The following are some examples of the types of reports you can create.

Miles by RSL Group (Years)

Less than 5 Sto 10 1010 15 161020 More than 20

[ All Pavement Types

Miles by Pavement Type and RSL Group (Years)

Total Miles
S o

o m

Less than 5 Sto 10 1010 15 161020 More than 20

[ Rigid Pavement B Flexible Pavernent [ Composite Pavement

Percentage of Miles by
Functional Class and RSL Group (Years)

SCHEE

[ Interstate/Expressways [ Principal Arterial
B Minor Arterial B Collectors/Local

Corridor Profile
Overall RSL (Years) for IA_Corridor

2

s10
[ |

£s

° [

0 10 20 30 40 50 BO 70 80 90 100 10 120 130 140
Wirtual Milepost

[ Rigid Pavement B Flexible Pavernent [ Composite Pavement

Average RSL by Pavement Types

Rigid Flexible Composite Overall

Miles by RSL Group. This chart shows how
many highway miles exist for each RSL group.

Miles by Pavement Type and RSL Group. This
chart shows how many highway miles exist for
each RSL group and disaggregates each group into
the number of miles of rigid, flexible, and
composite pavements.

Percentage of Miles by Functional Class and
RSL Group. This chart shows the percentage of
highway miles for each functional classification
that exists in each RSL group.

Corridor Profile. This chart depicts the overall
RSL profile for a continuous corridor by virtual
milepost and shows the pavement types of each
sample section.

Average RSL by Pavement Type. This chart
show the weighted average RSL disaggregated for
rigid, flexible, and composite pavements and the
overall average RSL.
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Non-HPMS Data Mapping

You can import highway data directly from a non-HPMS data source using a one-to-one field map to
control how the data is loaded. Data can be read from an Access database, a flat comma-delimited file, a
dBase file, or any predefined ODBC connected data source.

To activate the import wizard, click the Open Non-HPMS *3 button on the Settings toolbar. The
window shown in Figure 30 will appear. This first tab allows you to select the data source to read the
highway data.

Import from External Datasource =

Datasource | Field Mapping | Advanced | q b

& Uze Microsoft Access Database
IE:\Documents and SettingzD atabase’\bocoHERS_W44.mdb = |

Test Connection |

" e dBase Fils

© Uze Comma-Delimited Fil

™| First rovs containg column headings

g @

" Use Existing ODBC D atasource

“isual FouPro T ables -
“isual FouPro Database

TexasData

M5 Access Database

Excel Files

dBASE Files

HERSST_Wd4 x|

Cancel | Frevious | Continue @l Import I

Figure 30. Import Wizard — Datasource

The next tab, shown in Figure 31, allows you to select the source table and define a one-to-one field map
between the data fields in the source table and those of the PHT data table. For each PHT field, select a
matching field that provides the data. You can also directly enter a hard-coded value or choose to leave a
field blank if the source table has no matching item. The mapped field must have a compatible data type
with the PHT field.

Import from External Datasource |

Datasource  Field Mapping | Advanced | q b
Awailable Tables Field Map
tdControl0bjects a | | Destination Field | Type | External Field -
tdCantrals T
tdHighwayErmars n_‘Year_Record Int1E [v1]
tdHigh n_State_Code Int16 [State]

i n_County_Code Int1E [Crty]

Sample_|D St SeclD

tdlmprovementS ections00 S_Ramp EI_D c r!ng [LFTgID]
tdlrnpS tatistics & Dete— g tring [ ]
tdimpStatisticsDetailz f_Begin_Point Single [BeghP]
td0utputs . f_End_Paint Single [EndtP]
tdParameter0bjects { Section Lenath Single TR
tdParameters _=25cton_Leng ngie el
tdR epaits n_Yolume_Group Int1E [SLen]
tggunltems n_Expansion_Factar Single [DorutGmD]
tdRuns
tdScenarialtems n_FSystem Int16 [5tdirplD]—4
tdS cenarios n_RU_Code Int16 [24DT]
tdS echnditions . n_Facility_Type Int1E [TLanes]
tdSecConditionsDetails n_ls_Structure Int1E IRI] =
tdSyzConditions
tdSysConditionsDetails n_Through_Lanes Int1E [TLanes]
v orksetltems n_AADT Int32 [ADT]
tdw/orksets =| | n_4ADT_Single_Unit In22 =l

Cancel | @Previous | Continue @l Import I

27



Pavement Health Track Analysis Tool

Figure 31. Import Wizard — Field Map

The final tab, shown in Figure 32, provides an advanced option to filter the records in the source table
prior to importing the data to the PHT table. This is useful if you only want to read a sub-set of the
records that are in the source table. Use the filter wizard to create the SQL clause to filter the data, or use
the SQL Text window to enter the filter clause directly.

Import from External Datasource |

Datasource | Field Mapping Advanced| 4 b

Filker Wizard | 5QL Text | qb

Field | Criteria [Or.. Or... Or...
fwParentlD

v|)(

4 »

Cancel | @Previuus | Continue @l Import I

Import from External Datasource |
Datasource | Field Mapping  Adwanced qp
Filter Wizard  SOQL Text 1

[[fwParentlD = 7))
Fields Operatars Functions Values
-| O | [Mid &0 -
D > T |Lsft B2 _I
Selected < Right E3
Error e Min B4
Comment + I an BB
M - InStr E7
State * LCase 5}
Metric / UCase O
Cniy AMD Trim T
SeclD 0R RiTrim a5
Sample NOT LTrim a6
Donut IN | fAse a7
SCF LIKE Chr 88
Grouped ORDER BY a3
LR3ID =l Jasc = a0 =

Cancel | @Previous | Cantinue @l Import I

Figure 32. Import Wizard — Advanced Filtering
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Technical Information

The PHT analysis engine quantifies the Remaining Service Life (RSL) of the pavement for each highway
section using the simplified Mechanistic Empirical Pavement Design Guide (MEPDG) based pavement
performance prediction models. The PHT analysis engine receives highway data and parameter metrics
and determines the pavement RSL in accordance with its implementation process presented in Figure 33.

Inventory/Design Data |

Climate Data

RAW DATA INPUT Performance Data

Measured Distress/IRI
sTerminal Distress/IRI

Traffic Data

PROCESS RAW DATA

Pavement Type

Age

*ESALs

*Temperature
*Precipitation

«Structure

*Thicknesses

*Base & Subgrade Type
«Etc.

COMPUTE CRITICAL
PAVEMENT RESPONSES

+Strain at the middle & bottom of HMA layer
+Strain at the middle of base layer
«Strain at the top of subgrade

] |

NEW HMA & HMA/HMA NEW RIGID {JPCP) COMPOSITE HMA/PCC
Alligator Cracking *Transverse Cracking *Reflection Cracking
*Rutting in Wheelpath *Transverse Joint Faulting *Smoothness (IRI)
*Transverse Cracking *Smoothness (IR}

*Smoothness (IRI)

l

OUTPUTS

*Tables with Project Level Qutputs
*Adjusted Predicted Performance/Condition
*RSL

Figure 33. RSL Forecasting Process
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PHT Data Schema
The PHT source data derived from HPMS 2010 are listed in Table 6.

Table 6. PHT Data Fields

n_ID integer Unigue record identifier.

n_Year_Record integer Year of record.

n_State_Code integer State FIPS code.

n_County_Code integer County FIPS code.

s_Sample_ID text Unique sample identifier.

s_Route_ID text Route identifier.

f_Begin_Point single Beginning milepost.

f_End_Point single Ending milepost.

f_Section_Length single Overall section length.

n_Volume_Group integer The AADT volume group for the facility.
n_Expansion_Factor single Factor to expand sample data to represent the universe data.
n_FSystem integer The FHWA approved functional system classification.
n_RU_Code integer Rural/Urban code

n_Facility_Type integer Operational characteristics of the roadway.
n_ls_Structure integer Section is completely on a structure, tunnel, or causeway.
n_Through_Lanes integer Number of lanes of the entire facility.

n_AADT integer Annual average daily traffic.

n_AADT_Single_Unit integer AADT for single unit trucks.

n_AADT_Combination integer AADT for combination trucks.

n_Future_ AADT integer Forecasted AADT.

n_Future_AADT_Year integer Year of forecasted AADT.

f Lane_Width single Measure of existing lane width.

n_Shoulder_Type integer Type of existing shoulder.

n_Speed_Limit integer Posted speed limit.

n_Climate_Zone integer Climate zone for the facility.

n_Surface_Type integer Surface type of the facility.

n_Year_Last Improved integer Year in which the roadway surface was last improved.
n_Year_Last Construction integer Year the facility was last improved.
f_Last_Overlay_Thickness single Thickness of the most recent pavement overlay.
f_Thickness_Rigid single Thickness of the rigid pavement.

f _Thickness_Flexible single Thickness of the flexible pavement.

n_Base_Type integer The base pavement type.

f_Base_Thickness single Thickness of the base pavement.

n_Soil_Type integer Soil class type.

f_IRI single International roughness index.

f_Cracking_Fatigue single Estimate of total area or slabs with fatigue cracking.
f_Cracking_Transverse single Estimate of total feet/mile of transverse cracking.
f_Rutting single Estimate of average rutting.

f_Faulting single Estimate of average vertical displacement between adjacent slabs.
f PSR single Present serviceability rating.
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Data Aggregations

The PHT tool classifies pavement types as Rigid, Flexible, and Composite. The aggregation of the
standard HPMS 2010 surface types into these three classifications is shown in Table 7.

Table 7. Surface Type Classifications

Classification RSL Analysis %T)'\éles Description

none No 0 Not Reported

none No 1 Unpaved

Flexible Yes 2 Bituminous

Rigid Yes 3 JPCP — Jointed Plain Concrete Pavement

Rigid No 4 JRCP - Jointed Reinforced Concrete Pavement

Rigid No 5 CRCP — Continuously Reinforced Concrete Pavement
Flexible Yes 6 Asphalt-Concrete (AC) Overlay over Existing AC Pavement
Composite Yes 7 AC Overlay over Existing Jointed Concrete Pavement
Composite No 8 AC (Bi Overlay over Existing CRCP)

Rigid No 9 Unbounded Jointed Concrete Overlay on PCC Pavements
Rigid No 10 Unbounded CRCP Overlay on PCC Pavements

Rigid No 11 Bonded PCC Overlays on PCC Pavements

none No 12 Other

The PHT tool aggregates the standard HPMS 2010 functional classifications for highway sections into
three categories of Interstate, Primary, and Secondary roadways as shown in Table 8.

Table 8. Functional System Classifications

Classification I:;’:;'S Description

Interstate 1 Interstate

Interstate 2 Principal Arterial — Other Freeways and Expressways
Interstate 3 Principal Arterial — Other

Primary 4 Minor Arterial

Primary 5 Major Collector

Secondary 6 Minor Collector

Secondary 7 Local
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Parameter Metrics

The following tables describe the default values for the parameter metrics used by the PHT analysis tool
including the terminal thresholds, maximum service life, and default pavement estimates. You may
modify any of these values as needed.

Table 9. Default Terminal Values

suface | Functional | g crecing Ruting | Faulting
Fatigue Transverse | Reflection
Interstate 170 10 % 0.15in.
Rigid Primary 220 15% 0.20 in.
Secondary 220 20 % 0.20 in.
Interstate 170 20 % 640 ft/mi 0.40in.
Flexible Primary 220 45 % 800 ft/mi 0.60 in.
Secondary 220 45 % 1270 ft/mi 0.80 in.
Interstate 170 100 ft/mi
Composite | Primary 220 60 ft/mi
Secondary 220 60 ft/mi
Table 10. Default Maximum Service Life
Treatment Type Years
New HMA 20
New PCC 30
Thick AC Overlay of AC Pavement 10
Thin AC Overlay of AC Pavement 6
Thick AC Overlay of PCC Pavement 10
Unbonded PCC Overlay of PCC Pavement 25
Bonded PCC Overlay of PXX Pavement 15
Thin AC Overlay of AC/PCC Pavement 6

Table 11. Default Pavement Estimates (All Functional Systems)

State System

Pavement Estimate Category
On Off

Last overlay Thickness 3in. 3in.
Rigid Pavement Thickness 10 in. 10 in.
Flexible Pavement Thickness 8in. 8in.
Base Type Granular Granular
Base Thickness 4in. 4in.
Binder Type AC-40to AC-49 | AC-40to AC-49
Dowel Bar Typically used Typically used
Joint Space 20 feet 20 feet
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HPMS 2010 File Format

The following table describes the data fields for the Comma Separated Variable (CSV) file for the
HPMS2010 formatted data that is used by the PHT analysis tool. This format is taken from the HPMS
reassessment 2010 Data Specifications document, September 2008, paragraph 3.2.2.2, with three
additional data fields (highlighted in bold) inserted as needed by the PHT analysis tool. Data fields
shown in gray are not used in the analysis.

Table 12. PHT Data Fields.

Year_Record
State_Code
County_Code
Sample_ID
Route_ID
Begin_Point
End_Point
Section_Length
F_System
Rural_Urban_Code
Urban_Code
Facility Type
Is_Structure
Access_Control
Ownership
Through_Lanes
HOV_Type
HOV_Lanes
Peak_Lanes
Counter_Peak_Lanes
Turn_Lanes R
Turn_Lanes L
Speed_Limit
Toll

Toll_Type
Route_Number
Route_Signing
Route_Qualifier
AADT

AADT _Single
Pct_Peak_Single
AADT_Combination

Pct_Peak Combination
K_Factor
Dir_Factor

Future_ AADT
Future_ AADT _Year
Type_Signal
Pct_Green_Time
Number_Signals
Stop_Signs

At _Grade_Other
Lane_Width
Median_Type
Median_Width
Shoulder_Type
Shoulder_Width_R
Shoulder_Width_L
Peak_Parking
Widening_Obstacle
Widening_Potential
Curves A
Curves B
Curves C
Curves D
Curves E
Curves_F
Terrain_Type
Grades_A
Grades_B
Grades_C
Grades_D
Grades_E
Grades_F

Pct_Pass_Sight

IRI

PSR

Surface_Type

Rutting

Faulting
Cracking_Fatigue
Cracking_Transverse
Year_Last_Improv
Year_Last_Construction
Last_Overlay_Thickness
Thickness_Rigid
Thickness_Flexible
Base_Type
Base_Thickness
Climate_Zone
Soil_Type

NHS

Future_Facility
STRAHNET

Truck Net

VSF

Capacity
Design_Speed
Vertical_Alignment
Horizontal _Alignment
Volume_Group
Expansion_Factor
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