User Guide

GASE/

Version 7.0.8

September 2026

Pavement-
Transportation
Computer Assisted
Structural Engineering

US Army Corps of Engineers



Development Team

US Army Corps of Engineers Transportation Systems Center
Mr. Matthew Bennett

US Army Corps of Engineers Research and Development Center
Dr. Jeremy Stache Dr. George Stubblefield

Dr. Wade Lein Ms. Tyler Hebert

Mr. Scott Michael Slone

Intelligent Information Technologies Corp.

Dr. Arthur Baskin Dr. Robert E. Reinke
Mr. Bill Nelson Mr. Ben Hartmann
Ms. Ruth Flores Mr. Justin White

Mr. Spencer Dickey Mr. Jordan Smith

Dr. Carlos Gonzalez
Proponents

HQ US Army Corps of Engineers
Ms. Georgette Hlepas

US Army

Mr. Hussein Ibrahim

US Air Force
Dr. Craig Rutland Mr. Shaun Moya

US Navy

Mr. Joe Woliver

PCASE Tri-Service Working Group (TSWG)

The PCASE TSWG is made up of the Proponents and PCASE Development Team
members listed above as well as the representatives listed below.

Mr. Mike Alley, TSC Mr. Phillip Erdman, TSC

Mr. James Heusel, TSC Ms. Haley Bell, ERDC GSL

Mr. Jeff Singer, Navy Mr. Floreto Lomibao, Navy

Mr. Scott Herald, Navy Mr. Justin Miller, Alaska District

Mr. Butch Green, Tulsa District Mr. Peter Wilson, Baltimore District



PCASE Acknowledgements
PCASE History
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In the mid-1990s, PCASE consisted of individual Disk Operating System (DOS) based
programs. At this time, Ms. Mary Adolf, USACE Transportation Systems Center, was
the PCASE Program Manager. She teamed with Mr. Don Alexander, Dr. Walter Barker,
Dr. Carlos Gonzalez, Mr. Robert Walker, Mr. John Lott, and Ms. Lora Johnson to
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1.1

Introduction to PCASE 7

Scope and Purpose

1.1.1 Scope

PCASE 7 software implements US Department of Defense criteria for the design and
evaluation of airfield, roadway, and parking pavements. If the design or evaluation is
considered controlled unclassified information, the user shall ensure the user data
directory is set to a file location on the computer that is only accessible by the person
creating the database. Further details are available in Step 6 of 1.2.6 Installing the
Software.

1.1.2 Purpose

PCASE 7 automates the pavement design and evaluation procedures outlined in the
Unified Facility Criteria (UFC).

Design determines the thickness required for pavements in non-frost and frost areas.

Evaluation determines the load-carrying capacity of pavements (used or to be used). An
evaluation is conducted to assess the allowable traffic that a pavement can sustain for
given loading conditions or the allowable load for a given amount of traffic without
producing distress.

US Department of Defense criteria used for the development of PCASE

Unifg ?t:r?:ility Description

UFC 3-201-01 Civil Engineering

UFEC 3-250-01 Pavement Design forS IE)ong:, ir’g::ts, Walks, and Open
UFC 3-250-09 Aggregate Surfaced Roads and Airfields Areas
UFC 3-260-01 Airfield and Heliport Planning and Design

UFC 3-260-02 Pavement Design for Airfields

UFC 3-260-03 Airfield Pavement Evaluation




1.1.3 Module Features

PCASE 7 includes the capability to perform pavement designs and evaluations, analyze
Falling Weight Deflectometer (FWD) and Dynamic Cone Penetrometer (DCP) data, and
track physical property data. The PCASE tools include:

Design Module - capable of designing roadway and airfield flexible, rigid, mat (airfield
only) and aggregate pavement using the following models:

e Layered Elastic for flexible and rigid pavements

California Bearing Ratio (CBR) Stress-Based (CBR-Beta) for flexible pavements
Westergaard Plate Solution (k) for rigid pavements

CBR-Alpha for aggregate and mat surfaced pavements

The Design Module is also capable of calculating the required subsurface drainage layer
thickness, overlays, airfield shoulders, and account for seasonal variations.

Evaluation Checklist - displays sections in an Evaluation and the APE and LEEP status.
Sections can be added, edited and deleted.

LEEP evaluation - capable of analyzing pavements using the layered elastic method
producing resultant allowable loads, passes, Pavement Classification Numbers (PCN),
Pavement Classification Rating (PCR), and overlay requirements.

APE evaluation - capable of analyzing pavements using the empirical method producing
resultant allowable loads, passes, Pavement Classification Numbers (PCN), Pavement
Classification Rating (PCR), and overlay requirements.

FWD data - capable of importing and viewing falling weight deflectometer (FWD) data,
defining section boundaries, and assigning data for backcalculation.

DCP data - capable of analyzing field Dynamic Cone Penetrometer (DCP) data and
providing resultant pavement layer strengths.

Contingency PCI - capable of quantifying PCI based on pavement distress data and
transposing calculated PCI to APE or LEEP evaluation for use in analyses.

1.1.4 Benefits

PCASE provides the ability to perform pavement thickness designs quickly and thereby
providing the ability to make decisions faster and with precision and consistency. PCASE
is also used for determining pavement life. The analysis information obtained from the
software (allowable passes, loads, pavement classification numbers, etc.) is critical to
engineers, pilots, and airfield administrators.



1.2 Downloading and Installing the Software

1.2.1 Recommended Hardware

Memory: 2 GB RAM for 32-bit desktop
4 GB RAM for 64-bit desktop for small to medium databases
8 GB RAM for 64-bit desktop for large databases (10,000+ sections)

The PCASE 7 user interface is designed for use on modern desktop and laptop screens. A
minimum screen resolution of 1920 x 1080 pixels is recommended. At that resolution, a
screen scale of no more than 150% is recommended.

1.2.2 Upgrading to PCASE 7

PCASE 7.0 and the PAVER™ pavement management application can share the same
database which is particularly useful for pavement evaluation since both pavement
condition surveys, and structural evaluations use the same inventory data. PCASE 7.0
supports the import of PAVER™ * e60, *.e65, and *.e70 files. Users should export their
file(s) to one of these formats, and then, import the file(s) into PCASE 7 using the File
Menu: New/Import >> New/Import pavement database.

To import a PAVER™ 5 x database users must import the *e.5x file to PAVER™ 6 and
then export an *.e60 or *.e65 file. PCASE 7.0 does not support the import of PAVER™
*.e5x files.

1.2.3 32-bit and 64-bit Versions of PAVER™

PCASE 7.0 can be installed on 32-bit or 64-bit Windows computers. On a 64-bit
computer, desktop icons for both versions will be put on the desktop during the install.

With the 32-bit version of PCASE 7.0; the user can use Microsoft Access, SQL, SQL
Local DB, or SQLite databases. Local DB will be installed with PCASE, but if the user
chooses to use SQL databases, then the computer must be able to access an instance of
SQL (Express, Server, etc.).

The 64-bit version of PCASE 7.0 uses SQL databases (in which an instance of SQL must
be available for use by the PAVER™ inventories) and SQLite databases. SQLite is a
local, file-based database for single users.

1.2.4 Using SQL

SQL Server/Express 2012 or later is required. Inventories in SQL are stored in SQL’s
data directory, not in the user data folder. Prior to upgrading SQL, users should backup
databases to E70 in order to prevent data loss during the upgrade process.



1.2.5 Link to the software

To download the PCASE software, go to the PCASE website at www.pcase.com or
https://transportation.erdc.dren.mil/pcase/. Click on “Software Download and User
Guides”.

Tri-Service Transportation

...providing tools for the pavement and transportation communities...

Home Airfields Roads & Parking Railroads Research Software Training Links

PCASE 7

About PCASE 7 ~

Software Download and User Guides

PCASE 7.0.7 replaces version 7.0.6
The install file is hashed using the SHA256 algorithm.

Hash: A44CCOFDAFB90171D961DC4181A2817E32994176E43C3DASBD5554CCEF8B4615

lil Download PCASE 7.0.7 (.zip file) - Updated 4 JUN 2025

PCASE Installation and Configuration Guide - January 2025
PCASE Version Changes 7.0.6-7.0.7 (.pdf)
PCASE 7.0.7 - User Guide (.pdf)

1.2.6 Installing the software

1. Download, then open the zip File and extract the PCASE 7.0.x Setup.exe file. As a
cybersecurity measure, the administrator has the option of running a hash algorithm
on the setup.exe before beginning the install. The zip file contains a .txt file with the
algorithm, SHA256 and the hash code. This information is also posted on the
download site above as a check.

2. Installation requires administrator privileges, and it is assumed PCASE is being
installed on a NIPR system.


http://www.pcase.com/
https://transportation.erdc.dren.mil/pcase/

3.

Program Default Install: The PCASE application installs to C:\Program Files
(x86)\EMS folder. We recommend the default install location. If there is a need to
change the install location, contact the PCASE Program Manager, Matthew Bennett
(matthew.d.bennett@usace.army.mil). Note that PCASE provides an option to install
SQL Local DB which is a single user stripped down version of SQL Server Express.

|

6 items

EMS

| - O
Home Share View
Cut 1) New item ~ | Ope! Select all
] X | v Bom- W
(i py path 1 | Easy access ~ Edit Select none
Pin to Quick Copy Paste SR ok~ Mave Cop Delete Rename Mew Properties N i |
Erres #| Paste shortcut o to = folder < nvert selection
Clipboard Organize MNew Open Select
o v B |’ This PC > Local Disk (C:) * Program Files (x86) > EMS *» ~ O Search EMS
fa: [0 Name Date modified Type
s Quick access
710 B/4/2021 11:50 AM e fo
I Desktop o
addins 8/31/2021 12:04 PM e f
& Downloads g
bin71 8/2/2021 1:24 PM e fo
= Documents ; .
3 binPCASE 9/6/2021 10:39 AM et
&= Pictures resources 8/31/2021 12:04 PM e fo
Synchronize v templates 8/31/2021 12:04 PM File folder

Local DB is required when a user wants to operate PCASE in 64-bit mode.

Silent Install: Use the options below when doing a silent install.
a. Use flags /qn and /quiet to install silently.

b. If this does not work, use /exenoui /qn. Note that the installer also needs elevated
privileges for this option.

Default Data Folder: If you are prompted to define the user data folder locations, we

recommend the default user data folder location C:\Users\Public\Documents\SMS
User Data.

a. Ifthe user data folder is set to a location that’s not writable by all users, other
users will not be able to access the data if the computer is given to another
individual or the computer is shared.

b. The user data folder is where the user preferences, data, and maps are stored.
Thus, any user will need read/write privileges for the directory to access the data
and the assumption is that a database created in this folder is publicly releasable
unclassified information.

c. PCASE uses a configuration file to remember the user’s specified ‘User data
folder’. It is located at C:\ProgramData\iitcorp\WGServerConfig.xml.cy
(Note: C:/ProgramData is the operating system's recommended location to store
application configuration that should apply to all user accounts on a computer.)




[ M = | Public Documents - o X

File Home Share View a
* = X cut ] x _I 3 New item ~ ‘/] i) open - Ef selectall
W\ Copy path # E Easy access ¥ | Edit - Select none
Pinto Quick Copy Paste . Move Copy  Delete Rename  New Properties o 2
acoess E] Paste shortcut to to & folder = @History @ Invert selection
Clipboard Organize New Open Select
« v 1 > ThisPC > Local Disk (C) > Users > Public > Public Documents > v O O Search Public Doc...
Z| Documents # % [ Name Date modified Type Size o
& Pictures * by SMS User Data 3/1/2021 5:01 PM File folder

20 items

A __waes_ mannn

6. Controlled Unclassified Information (CUI): If the data in a database is considered
CUI, change the data directory to a location only the user and administrator have
read/write permissions and is not publicly accessible. The process for making this
change is outlined below. It is the host system’s responsibility to ensure that
successful and unsuccessful attempts to access the information are audited and that
the CUI is protected appropriately.

a. In PCASE, go to Help>>Program Version

File  System Tables and Tools Preferences Window | Help

B nventory - |@Reports - = Selectors - Program Version
Getting started with PCASE 7

b. Select Move User Data Folder

PCASE 32bit 7.0.5 2023-03-17

EMS04UIDesktop
Built on 1/11/2023 10:14:15 PM
Copyright © 20122022

IIT Comp

Working memory: 0.2 GB A

Loaded Assemblies

<In Memory Module> 0.0.0.0

<Unknown> 12.0.0.0

Accessibility.dll 4.0.0.0

APBEngineering dil 7.0.8476.26304
Arction.DirectX.dll 10.2.1.4001

Arction.Licensing.dll 2.2.1.1

Arction.Rendering Definitions.dil 10.2.1.4001
Arction.WinForms.Charting. LightningChart dll
10.2.1.4001 v

IMoveUserdatafolderI [Cotﬁg.newotkgomsl [ Open Emor log I

Open User data folder




c. Select Yes

Exit PAVER?

PAVER must close in order to edit the user data folder. Another
program will launch allowing you to make changes. Proceed?

[ vs || no

d. Browse to a location with read/write permissions accessible to the user e.g.,
C://Users/user name/documents and create an SMS folder there.

Browse For Folder

.m Set up or move user data folder

Cumrent user data folder

VI & Documenﬂ

[C:\Users\Pubic\Documems ae68\7.0.5 Testing Jan 23

00 - Clean Databases Stage 1
> || 2017-2020 MFA Medical Reimbursement
| > || 2018-2019 PCASE & Website Contract

2019 Tax Stuff
Change user data folderto... — ks>, | | ACNACR Calculator Standalone
| | I Broweem I/ > || ACN and ACR Calculator Web V2
> || ACRDLL
Set to default value > | ADCR
> | | AF Database Cleanup - Rollup - Reporting
Inventories orfiles in cument user data folder Inventories or files in target user data folder > AFSOC DCP 20 Jan 2022
BaliUAS2022_DRAFT (JET) > | | AFSOC DCP March 2022
Columbus AAF 23 (JET) AFSOC DCP Original
Dannelly23 (JET) Airfield Design Workshop Session 1-16 Powerpoint
PoIkAAF2923 (ET) AlS
Test D WET) > || ARL-UTEP Contract
Move options... Audio Books
[ Move existing users, li and i ies to selected directory. overwriting existing files. > backup

> ARL-UTEP Contract
> Audio Books

- - > backup
Save configuration and exit BlackBerry
contacts-blackberry
‘Custom Office Templates
> Danniel Comments
> | Design Workshop slides-Draft
> Disks for Georae
ol set up or move user data folder — O X
Current user data folder
[c:\Users\Public\Documerts 2¢68\7.0.5 Testing Jan 23 |
Change user data folderto...
|C:\Llsers\Geonge VanSteenburg\Documents\CUI Base X CUI | I Browse... |
Set to default value
[ ies orfiles in cument user data folder Inventories or files in target user data folder
BaliUAS2022_DRAFT (JET)
Columbus AAF 23 (JET)
Dannelly23 (JET)
Polk AAF2023 (JET)
Test Database (JET)
Move options...
[[] Move existing users. licenses, and inventories to selected directory. overwriting existing files.
| Saveconfiguration and exit i
Set up or move user data folder x J

The configuration has been saved and the tool will now close,

e. Select Ok (screen shot above), select Save Configuration and exit, select Ok.



7. Open PCASE and create a database following guidance within Chapter 2.1.1
New/Import. The recommended best practice is to include the classification level in
the name of the file and whenever exporting a database.

(@ Create new Database (Empty or .Exx import) E’ el
Datastore properties

© Microsoft Access

(O SQL Server (and Express)

(O Local DB (SQL Server for single users
O saLite

Microsoft Access is appropriate for single
user standalone install.

Intial data
(O Imported from €60, €65, €70, 71 file @) New Datsbase [ Import PCASE 209 data

Inventory name
Base X 2026 (Contains CUI)

8. Report Generation: PCASE reports use excel templates without any classification
markings based on the assumption that all data is unclassified, publicly releasable. If
the information in the individual database is CUI, it is the user’s responsibility to
properly mark any reports generated by PCASE at the appropriate classification level.
The user will add a header and footer with the appropriate classification markings.



1.3 Updates to PCASE 7

1.3.1

Improvements to PCASE

A single database can contain multiple evaluations and design projects.

In addition to Microsoft Access, there are two new database management

system options; Local DB and SQL Server.

PCASE 7 is multi-user capable.

File format has changed from PCASE Zip files ((EMSZ) to .e70.

User-edited vehicles travel with the database.

Separate APE and LEEP forms that can be open simultaneously for easy
comparisons.

Unified Design form with less steps.

Separate traffic forms for designs and evaluations. Traffic is defined within each
module as part of the workflow.

Less repetition of data entry; default values now auto-populate and range checking
messages have been implemented to display the correct value ranges for specific
criteria.

Forms have customization options; panels can be resized and collapsed, layer model
grid layouts can be revised and saved, APE and LEEP form layouts can be saved.
Multiple options for combining different types of data.

Added PCASE Data Assignment tool to allow moving inventory data within a
database.

Added ACN/ACR Charts.

Preference options for criteria and default moduli settings.

Addition of Controlling Traffic Mode options in APE and LEEP.

Added Mission Critical Aircraft for ACN functionality.

Updated precipitation and weather databases.

Changed terminology for Slip to Bond and enabled modifying the Bond values for
each layer.

Added ability to create Ad Hoc sections in APE and LEEP.

Made optimizations to DCP.

1.3.2 Calculation differences between PCASE 7.0.7 and 7.0.8

LEAGL - Layered Elastic Module

To improve the accuracy of near surface pavement responses, additional integration
intervals were added as well as tightening the minimum error required to jump out of the
numerical integration loop when evaluating the solution integrals. This change may
produce some differences for those cases where the asphalt strain criterion controlled
during the calculation of allowable gross loads and passes.



Parallelism

To improve the speed of calculations, several routines were updated with parallel loops.

Unsurfaced Frost Calculation

In PCASE 7.0.7, the Unsurfaced layer type was not properly incorporated in the
calculation of the combine. This is now fixed.
Mats Calculations

Added modified AGL predictor to the Mats analysis to overcome some cases where the
empirical nature of this analysis leads to unstable solutions.

APE and LEEP AGL not meeting criteria

Made several corrections in APE and LEEP to trap those cases where the limiting criteria
could not be met when calculating AGLs. Those cases are now flagged to be properly
reported on the GUI.

Layered Elastic Design of Reinforced PCC pavements

Corrected issue where the incorrect unreinforced design thickness was used to enter in
the reinforced PCC thickness nomograph.

Frost Calculations, Design and APE

The determination of the frost depths required the calculation of a parameter called
lamda, which was previously unbounded. This fact sometimes produced incorrect frost
depths. Now lamda is limited to a lower value equal to 0.3. Also, the controlling layer
during frost in APE analysis is now properly selected.

Design of AC/PCC pavements

Depending on the input, the empirical AC/PCC overlay equation may produce an
equivalent PCC thickness (he) greater than the sum of the existing Ac (To) and PCC
thicknesses (Tx) (he > To + Tx). This was changed to limit he = To + Tx.

Reporting PCN and PCR for AC/PCC pavements

The PCN and PCR string code now treats AC/PCC composite pavements as rigid
pavements and sets the pavement type to code “R”.

Equivalent Single Axle Loads (ESAL) Calculations

ESALs are now calculated using the AASHTO standard equivalent axle load factors

equations for a terminal serviceability, pt=2.0. Also added ESAL calculations to layered
elastic design.
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Test Case Case 020

Test Case Case 138

Effective-k calculation in the presence of geotextiles

Correct bug in APE and Design dealing with the calculation of effective-k for pavements
containing geotextiles as separation layers.

Different results for coverages <10 for unsurfaced pavements,
Design and APE

There was a bug that impacted unsurfaced design and evaluation cases for coverages less
than 10, which resulted in differences despite matching pavement structure and traffic
levels. The pass-to-coverage ratio is a statistical parameter to account for lateral wander
and was only really applicable for a significant number of pass levels. This has been
corrected by making an adjustment to the pass-to-coverage ratio for coverages less than
10. An issue in unsurfaced dealing with the calculation of ESWL where the tire pressure
was changed during iterations of AGL was also corrected; we always assume constant
contact pressure.

APE test case failures due to changes in AGL and APS
calculation for CBRs between 20 and 30

The current DOD pavement design and evaluation procedure is based on a CBR -Beta-
Alpha Hybrid procedure that uses CBR-Beta criterion for CBR <= 20 and the CBR-
Alpha criterion for CBR >= 30. An interpolation method is recommended to manually
determine the allowable gross load or allowable passes for intermediate CBR values. For
instance, to determine the allowable load for a CBR = 23, first determine the AGL for
CBR = 20 (AGL20) and CBR = 30 (AGL30). Then use linear interpolation to determine
the AGL at CBR = 23 (AGL»3) as shown by Equation 14.

AGL30 - AGL20
CBR30 - CBR20

AGLy3 = AGLy, + ( ) (CBR33 — CBRy)

The more precise computerized solution generated from PCASE will differ from the
manual solution for CBR values between 20 and 30.

Test cases 20 and 138 failed due to the changes made. In those cases, the controlling
layer happens to have a CBR=25, which caused the change in results.

Result

Input Allowable Allowable  Input Allowable Result Allowable InputOverlay Result Overlay
Overall Pass/Fail Input ACN Result ACN Input PCN Result PCN Load Load Passes Passes Req. AC Req. AC
20 M 29/F/A/W/T BOIFIAMIT 243 1485 3419 [EsT = 09
Overall All bl All bl All bl All bl Input Allowable Allowable Input Allowable Result Allowable Input Overlay Result Overlay InputOverlay Result Overlay

Pass/Fail Load Load Load Frost Load Frost Passes Passes Passes Frost Passes Frost Req. AC Req. AC Req. AC Frost  Req. AC Frost
r r r

r

27 B s 5.6 o ¢ "99999999 ) 0 () ()}
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Airbus A380-800

For efficiency reasons, we pre-calculate ACN and ACR values for each standard aircraft.
We do this at 50 load levels for each aircraft, from 0.5 minimum weight up to 10x max
weight. This produces 8 curves for each aircraft (flexible/rigid x subgrade categories A,
B, C, D). In PCASE, when an ACR or ACN value is needed, we just interpolate the pre-
calculated curves, which is optimally fast. To pre-calculate ACR values, we use the
FAA’s ACR DLL. On one specific, very heavy aircraft (the Airbus A380-800) the library
indicated problems at some of the very high gross loads, and produced ACRs that were
probably less than they should be (based on values for nearby weights). This only
happened at very high gross loads, greater than 7x the vehicle’s max weight. Since this is
much larger than any weight PCASE will use or display, we do not expect the results will
ever be visible to users.

Added a check for moduli oscillations in LEEP backcalculation

Added code to check on moduli oscillations between iterations. The new logic tests for
moduli oscillations within a window of three iterations. If the average values of two
consecutive iterations are within 14; it considers the moduli to be oscillating around a
common value. If so, the predicted moduli are set to the average values of the current
iteration, then applied to layers. Improved oscillation routine using parallelization to
optimize calculation speed.

12



2

File Menu

The File menu consists of options that pertain to handling user data or databases. A database
must be open for all of the below options to be displayed. If PCASE 7 detects that a database has
not been opened, only the limited options will be visible.

R =

&

File | System Tables and Tools

User Preferen

New/Import

Open pavement database

Event Manager
Take Photo

GIS Manager

GIS Assignment

GIS Recycle Bin

GIS/Tabular Import and Update

Export Open Pavement Database
Combine Inventories
Database Properties

Delete Pavement Database
Database Recycle Bin

Combine or Import PCASE 209 Data
PCASE Data Assignment

PCASE Database Verification

Exit

4

2.1

New/Import

A

Full File Menu

Limited File Menu

\ 4

File | System Tables and Tools

User Preferer

H New/Import
L[] Open pavement database

Database Recycle Bin
& Exit

»

The first time you use PCASE 7, you will need to create or open a database before you can use
the program. Use the New/Import options to create or import a database. The options that are
displayed within the New/Import list are dependent upon the Normal or Simple preference
option that can be selected in User Preferences > Defaults > Menus. The Normal vs. Simple
option also affects the format of the Create New Pavement Database form. We recommend that
PCASE 7 users default to Simple. Changes made in the Menus tab require a program restart to
take effect.
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File | System Tables and Tools

User Preferences  Window  Help

| New/Import

New Database Note: In PCASE 7 each

|7 Open pavement database

© Take pictures

Event Manager

database can contain
multiple evaluations
and/or design projects.

> |
/(' E60/E65 Import

/ 7 E70/E71 Import

k5 GIS/Tabular Import

“Normal” available
options

/

File | System Tables and Tools

User Preferences  Window  Help

|ﬂ New/Import *l New/Import pavement database

| %] Event Manaqer

|7 Open pavement database

/ E GIS/Tabular Import
>

“Simple” available

/

options

211

New/Import pavement database

Create a new PCASE 7 database or import an existing E60, E65, E70 or E71 database by
selecting the New/Import > New/Import pavement database option. Note: Microsoft
Access databases, Local DB databases, and 32-bit PCASE are being deprecated. In
PCASE 7.0.8, designers should start to use SQLite databases and 64-bit. The evaluation
teams that use PCASE and PAVER™ should wait until PAVER™ 7.2 is released to use

SQOLite databases,

so that there are not compatibility issues between PAVER ™ and

PCASE. Once the Create New Database form opens:

1. Choose a Datastore properties option: Microsoft Access is currently the
recommended default option suitable for most single user, standalone installs.
Local DB and SQL Server are both options for SQL Server users; these
options support larger databases and SQL Server supports multiple users.

group:

Choose from one of the three radio button options within the Initial Data

Imported from €60, €65, €70, e71 file enables the import of a database
with an .exx file extension; use this option if you have existing
PAVER™ or PCASE 7.0 data. Select the Browse to File button to
locate the file using File Explorer. Once the file has been selected, the
file path will populate in the form’s Inventory import file field. Only
check the System tables created from defaults and appended with
source data checkbox, if applicable.
o Use the Inventory Name that populates automatically (if an .exx
file was provided) or give the database a new name (most often the
name of the location/installation).

14



o The New Database option will create a blank/empty database. Once

the radio button has been selected, name the new database using the
Inventory name field, then select Finish.
e The Import PCASE 209 data option can be used to import a PCASE

2.09 database into an existing .70, or a new PCASE 7.0 database. The
Import PCASE 209 database form will open once the database has
been created.

3. The Finish button enables once the required fields have been satisfied; select
Finish to create the database.

4. If you selected Import PCASE 209 data, another form will open once the

database has been created. Continue with the following steps to complete the
import process.

Create new Database (Empty or .Exx import)
Datastore properties
O Microsoft Access
() SQL Server (and Express)
(O) Local DB (SQL Server for single users
() SQLite

[E=1 EoH ==

Microsoft Access is appropriate for single
user standzlone install.

Initial data 4
© Imported from 60, €65, €70, e71file () New Database | () Import PCASE 209 data

Inventory import file (60, €65, €70, e71)

Browse to file

(] System tables created from defaults and appended with source data

Inventory name

Inventory name required

\

Note: The System tables created from defaults and appended

with source data option should only be selected if you have P 3

made modifications to standard Systems tables in the source

database which is not typically allowed by the Unified Facility
Criteria.

15



5. Choose the first radio button option from PCASE data directory (EMS
Program Files\User Data) if you have PCASE 2.09 installed on your computer
with existing databases.

6. Choose the second radio button from PCASE Zip file, if you have a .zip
export from PCASE 2.09.

7. Browse to the appropriate directory or .zip file on File Explorer and select it.

8. Select Read file or folder in order for the program to check the data selected,
and to make sure it is compatible.

. The results of Read file or folder will appear in the Review contents section.

10. PCASE 7.0 allows data from multiple locations and dates to be contained
within a single database called “Evaluations”.

11. Once all of the required fields have been satisfied, the Import 209 Data button
will enable. Select the Import 209 Data button to execute the import process.
Once the 2.09 database has been successfully imported, a pop-up window will
confirm this action.

Import PCASE 2.09 database o[ &S]
(O from PCASE data directory (EMS Program Files\User Data) © from PCASE ZIP file 6
Import fil
fror;xr eor C:\Users\flor\One Drive\Documents\SilverFlag Workshop EMSZ I Browse ] 7 I

Test Datafor ~ Test data for
Robert Gray Vicksburg Read file or folder 8

ﬁeview contents

Shared Inventory: &
Networks: 3, Branches: 8. Sections: 12, Inspections: 25

PCASE 209 data:

LEEP/APE Evaluations: 13, Designs: 1, DCP: 2, NDT/FWD: 0

Import Complete X

0 The import was successful

Base name (default Evaluation name): SilverFlag Workshop I / _“

11 Import 209 Data Cancel

16



21.2

GIS/Tabular Import

This option has not been fully implemented in PCASE 7, but it will be included in a
future version. The logic must first be modified to handle imported PCASE data properly;
as it’s currently designed to only work with PAVER™ formatted data.

The GIS/Tabular Import option opens the Create New Database form so that you can
create a new database to bring GIS/Tabular Import data into. After the database has been
created, another form will open allowing you to continue the GIS or Tabular import

process.

1.

W

Select the file type you wish to import from the Inventory Data File to Import
section.

The Show template file button invokes an Excel template file, which displays
the format of the column fields.

Modify the Source units selection, if applicable.

Browse to the location of the file.

If you have Include Asset Items checked, the Update Level options will
populate below the Include Asset Items check box once a file path has been
established.

The Next button will enable once all the necessary fields have been satisfied.
Additional forms will open with options to update inventory items, user-
defined fields, and to validate and complete the import process.



[o ][O/

Add New Inventory [tems

Inventary Data File to Impert

1
(®) GIS Shapefile () XLS Spreadsheet (O €SV Comma Separated Values

Source units

3 (®) English (Units are in LF/SF) (O Metric (Units are in mm/M/SM)

Destination Inventory Database
Include Asset Items should only be

used if Show Asset Items is turned

[ Include Asset mms/ on in File > Database Properties >
Preferences

GIS Inventory

E| Show template file | Concel | i el s

5 Update Level
() Metwork Only () Network and Branch (8 Network, Branch, and Section

2.2 Open pavement database

The Open Item window contains two trees; the top tree displays most recently opened databases
and the tree below the Recent Items section lists all databases that you’ve imported into PCASE
7. Select a database from one of these lists, then select the Ok button, or double-click the item to
open it.

Note: A database must be open in order to use all PCASE 7 functionalities. If a database has not

been opened, most options will be disabled.



Cpen ltem — O H

11* | Name | Type | Created | Accessed | Read anly
: Recent [tems (1 items)
McEntire Combined PAVER PCASE  |MSAccess |2020-11-17  |2020-11-23 | [T
= Al ltems (4 items)

15-COMP-Eielson MS Access | 2020-11-17 2020-11-17
— Mansfield 2015 2020-05-08 2020-03-22
|- McEntire Combined PAVER PCASE 2020-11-17 2020-11-23
L RedstoneAAF2018 2020-11-12 2020-11-13

‘Created’ indicates the day an inventory was imported and "Accessed’ indicates the most recent day anyone has
opened it.

2.3 Event Manager

The Event Manager has two options: Manage Event Folders and Assign Events. These options
allow you to decide what to do with Events/images that are associated with the database you are
using. The term “Event’ can be thought of as synonymous with “file,” most often an image file.
PCASE 7 can systematically recognize Event folders/Events, however, this does not mean the
files are available on your computer. Before using the Event management tools, ensure you have
the Event Storage Folder you would like to use in PCASE 7 available on your computer.

2.3.1 Manage Event Folders

Upon selecting the Manage Events option, a form will open displaying a grid containing
Events/images PCASE 7 recognizes.

1. If there are multiple Event folders associated with PCASE 7, you can select
which folder you would like to use from within the Event Storage Folder
drop-list.

2. The New button invokes a form in which you can Browse to an Event folder
on your computer; a link between the selected Event folder (and the
Events/images contained within that folder) will be made with PCASE 7.

3. Ifyou have changed an Event folder’s directory path location and would like
to reestablish the link between the Event folder and PCASE 7, select the Edit
button.
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4. Below the Event folder options are two radio buttons allowing you to choose
what you would like to do with the Events that are listed in the grid. The left
radio button keeps you in selection mode to choose Events for assignment.
The right radio button allows you to Browse to and directly upload Events
from your computer for assignment.

5. Once you’ve completed Event selection, proceed to Event assignment.

Manage Event Location — ! b4

Eventtype |Image
Directory path
|[c:\Users\fior\Downloads \Instalation X
S [ [ e
© o Tae venisin O Copy Image files to ‘nstallation X' —

Short name

[ nstallation X

List of files found in folder. Read only rows in the grid were
added previously.

aoparkalib_-_o 7

aopakalldh - ovd 20150308 jpg
oawamupnwaldb_- ov2 20150308 oa
w133 i T_-_scalng 20150307 jpg

If you need to move your event files for some reason, you will need
to revisit this form and edit the Directory path to match the new
event location.

| s |

Select an Event in the grid first
to view the actual Event/image

Select/de-select all
Events listed in the grid

'« all | | none | | Show Highlghted Event

Image everts total: 65
Go to evert assignmert... 5
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2.3.2 Assign Events

The Event Assignment form can be accessed directly from the Event Manager options
within the File Menu or by clicking on the Go to event assignment... button within the
Manage Events form. Events can be assigned at Section, Branch, or Network level.

1. Once the Event Assignment form opens, the selections made in the Manage
Events form will be displayed in the Assignment tree as Not assigned. Click
on the Event(s) listed in the tree to select them for assignment, multi-select
works with all selection trees in PCASE 7.

2. Choose which level you would like to assign the selected Events to, from the
Assign selected events to drop-list.

3. Select how you would like to assign the selected Events; by GPS or to the
Last selected Section to finalize Event assignment. Once you’ve made your
selection in this section, the assigned Event(s) will appear at the bottom of the
tree as Assigned. Note: To use the GPS assignment feature, you will first want
to turn on GPS in Preferences > GPS Device. Reference the PAVER™ User
Guide for more information on GPS functionality.

4. The assigned Event will now be visible in the map with a green dot to the left
of the Event name label. In PAVER™ maps, green coloring indicates that the
item is assigned and red means unassigned.

a5l Event Assignment
Event Type ‘!Image v | 10f4 assigned.
gnment ¢ 5 o 8]
FV“ folders cos P dJ 2 L 2 .‘ 4 i 4 Show an event category ~ Yo
{E Installation X T2 l_ I 26 GPS Pan | Select | ||Zoom Area | Zoom Out Center || Print || View Event Borders s
ame as = —
i i 1 1 L
[] Images in database directory 5 Nt sssigned Gitens) egend i<
1 = Not assigned (3 items)
oawarmupnwa0db_-_ov2-20150208 O
rw1331r04a1_-_scaling_i-20150207 [m]
= Assigned - Inventory - Section (1 items)
=) X:APPARK::AO1B (1 items)
arka02b O 0150303
4 3 Inventory - Section
1y

Inventory - Network

Inventory - Branch /\

Inventory - Section T - I

Inspection - Section

1 event(s) selected. \ /
Back to manage event =
folders... I

sasignment tips & Last sel)e:kogérxhe’zt%‘-s&cﬁm o Rgmove(
+ Click on the column headers for the | = = - J Sesignmen i
tree nodes (1, 2, or ) to collapse VIeW the SE|eCted

and expand the tree.

all contained events.

« Click on any row to select event or Otter event cotons / Even t/ﬁ I o
|® u&em Delete selected events

+ Select any number of events, then
assign them either by GPS or to the

last selected item.

I

| Map [~ Center and zoom during non-map selections
= Lavers

[[] Zoom to selected event Right button click for details on section and sample

(when available)
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2.4 Take Pictures

The Take a picture form provides tools to capture, save, and assign images to defined inventory
Network, Branches, and Sections.

To use the picture-taking function, PCASE 7 will need permission to access your camera. Ensure
the “Allow desktop apps to access your camera” option is turned on in your computer camera
settings before you open the form. An image from your camera should be displayed in the image
viewer. The Images saved to drop-list contains available image storage options. Image events in

database directory is the default location where images will be saved, click on the ;| button if
you would like to choose a different location, then follow the prompts to establish a link with the
folder you would like to save images to. Choose the inventory level in which images will be
assigned by using the Assign to drop-list, then select the location within the GIS map you wish to
assign images to. Once you’re satisfied with the above selections, you can proceed with snapping
images using the Take photo button. After an image has been captured; options to save or delete
the photo will appear. If you opt to Save Photo the image will be assigned to the selected
location and the camera will reset. Delete photo resets your camera so that you may take another
photo.

Take a picture == '

T
= A r— #[8 £ L s M »
g8 e ‘ L= = Pan ‘ Zoom Area Zoom Out Center || Print || View Even ® Show an event category 3
Legend and Themes

Images saved to \ Image events in database directory v I [ k. Oi
Assign to [ var@ory - Sed!on v ‘
ﬂ Save Photo ‘ ‘ Discard photo i ‘
Right button click for details on section
—_————— [4 Center and zoom during non-map 2 i vaicbie)

You can view newly assigned images using the Image Viewer. Click on Show an event category,
then select Image from the menu. The Image Viewer will open when you select a point on the
map that contains images. Alternatively, you can view images assigned to inventory via the

inventory form by clicking on B ‘ located on the bottom-left of the Section form.
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2.5 GIS Manager

The GIS Manager allows you to attach a shapefile map to a database, shapefiles that are already
attached to a database can be deleted or validated using this tool as well. The GIS Manager does
not add the properties of shapefiles; this function simply adds the shapefile map. If you would
like to import shapefile properties as well; use the GIS/Tabular Import or GIS/Tabular Import
and Update tools.

Note: To add a shapefile that includes sample data (which also needs to be added) use the
GIS/Tabular Import and Update option in the File Menu.

Proceed to this tab to manage
shapefiles after they’ve been

brought into PCASE 7
|r__£!| GI5 Manager = ” = ” S |

Add shape files  Manage and validate existing shape files

Browse to a location on
Adding shape files with Samples shape data should be done with a different .
tool. (Inventory...GIS/Tabular import and Update...Import Inventory your compute.r to bring in
Samples from GIS/Tabular Data) shapefile(s)

Source File Name

| | Browse
Select an import _ )
. P Map import type Import
type option O !E'n;i-qn this shapefile for use with the GIS assignment tool to assign to

tions,

O Import this shapefile or context image as a context map. This map will
not be able to have Section assignments.

Feedback

2.6 GIS Recycle Bin

After you’ve imported shapefiles into PCASE 7, you may decide to delete some of those files. A
list of your deleted shapefiles can be found in the GIS Recycle Bin; you can choose to
permanently delete, or restore deleted files there.

23



2.7 GIS/Tabular Import and Update

The GIS/Tabular Import and Update options are similar to that of the GIS/Tabular Import, as
previously mentioned these options have not been fully implemented for use with PCASE data
import. You would use this option as opposed to the GIS/Tabular Import if you wish to add or
update inventory data within an existing database. The main difference between both options is
that the GIS/Tabular Import creates a new database prior to allowing you to import or update
GIS/Tabular data. You can also access this tool from the Inventory menu.

2.71 Add Inventory from GIS/Tabular Data

Add inventory data from a GIS/Tabular report to the database you currently have open.
Selecting this option invokes the Add New Inventory Items form to open, which is the
same form described in section 2.1.2 GIS/Tabular Import.

2.7.2 Update Inventory from GIS/Tabular Data
Update the current inventory within a database using a GIS/Tabular report.
2.7.3 Import Inventory Samples from GIS/Tabular Data

Import inventory samples from a GIS/Tabular report into a database. This process gives
users the optional ability to have finer detailed tracking within Branches, and is most
useful when a GIS map is also added.

The Add Sample Centroids form is arranged similarly to the Add New Inventory Items
form. Choose an Inventory Data File to Import, then Browse to the file on your computer.
Edit Source units if applicable, then select the Next button to proceed to the next step.

[E) Add Sample Centroids =N e =
Network Fields
Ev—— Edit the appropriate fields,
o ’ ~ then proceed to the next
r———— b step to view and validate
. ’ the newly added samples.
Sample Relds
i | e

tetie 00 e

Options

Migrate data to previous samples
@ Do not apply g ial data to i i samples.
O Update all ge ial data in i i samples.

* PAVER Mandatory Field

Show template file
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SamplelD | Area Latitude |Longtude |Comments | Status

MAFBTEST=HPAD:A MAFBTEST | HPAD A BO60T

O | sarsTesT-HrAD-8 MAFBTEST | HPAD g 40801
i Ol | MAFBTEST-HPAD-C MAFBTEST | HPAD c 80526
O | MArBTEST-VERSIONT-T | MAFBTEST | VERSIONT | 1 80526
O | MAFBTEST-VERSIONT-2 | MAFBTEST | VERSIONT | 2 80526

| = \alidation Complete ==

Walid Reconds: I:I Invalid Records:

Show templatefie | Cancsl <Back || Mex-

2.8 Export Open Pavement Database

Use the Export Open Pavement Database form to create an .70 database file that you can share
with others. Note: PCASE data must be exported using PCASE, prior to being imported with
PAVER™. The PCASE export process packs up PCASE data and ensures there won'’t be any
data loss when using both programs.

1. Export Pavement Data and System Tables is selected by default in the Export Options.
Use this option if you would like to include the pavement data listed below the Export
Options (shown in image 2), as well as the system tables.

2. Un-check items from the list to exclude data you do not want to include in the export.

3. Browse to a location on your computer to store the exported .e70 file, give the .e70 a file
name, then select Expott.

‘ Expori Upen Pavel @Im:ludeAllSecﬁOﬂs
E71 files can only Export Type .
. Edit Selection (0 Selested) |
be created using | | . E71is only an option when the database contains eie mr——
PAVER™ ~——, additional data such as Cost vs PCl models, Project et Bkt ssioncs o
Formulation Wizard selection sets, and other addin 2 [ Include Images

data. E71 can only be imported into PAVER 7.0.11+ [ Include Virtual Inventory

. [ Include Required Projects
Export Options Include User-Defined Reports
1| @® Export Pavement Data and System Tables ] Include Public Work Plans
C_) Export System Tables only
Export filename The Export button will enable once a file
3] | Browse name/location has been established. A
/

confirmation message will display after
=rert Close the export process is completed.
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If you would like to export system tables without pavement data, change Export Options to
Export System Tables only. The list of items to include will change. Follow the same workflow
as described above.

Export Open Pavement Database EI@
Export Type
=70 EV71is only an option when the database contains
additional data such as Cost vs PCl models, Project

Formulation Wizard selection sets, and other addin
data. E71 can only be imported into PAVER 7.0.11+

Export Options
(O Export Pavement Data and System Tables

®/Exvart S/sten Tebies only\

Include M&R Tables

Include Inventory Picklists

Include Condition Families

Include Condition Types and Categories
Include User-Defined Fields

Include User-Defined Reports

~~J When exporting system
tables without pavement
data, the list of items to
include in the export
changes to system level
options.

a

Export filename

Browse

Lo . Close

2.9 Combine Inventories

The Combine Inventories tool allows you to combine multiple databases or database segments
into a single database. The database that is currently open in PCASE 7 is where the combined
data will end up after the process has been completed. Before using this tool, create a new
database to store the combined data in; following this procedure will result in a new database that
contains the combined data and you’ll still have the individual, uncombined databases as well.

Note: Microsoft Access databases are limited to 2 GB, using the combine process to combine
large or numerous databases may break that limit.
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1. Once you’ve created a new database to store your combined data in, proceed by selecting
Yes if you are satisfied with combining data into the currently open database.

Confirm Combine Inventories Startup X

‘Warning combining inventories in PAVER 7 combines into the currently
1 open inventory,
Splitting an inventory is now handled during export.

2. Select the method in which you would like to retrieve the source data for the combined
database.
e Choose the Select existing databases to copy button if you would like to copy data
to use for the combine directly from the existing database, instead of using a
previously exported .e70 of .e65.
e Choose the Browse for €70 or €65 to combine button if you would like to select a
previously exported .e70 or .e65 from a location on your computer.
3. After you’ve selected the databases to combine, their names will display in the Path
section of the form.
4. Keep the default option to Append existing data, unless you would like to perform one of
the actions listed below this option.
5. Select Execute to complete the combine process. A message will display to confirm the
combine was successful.

e soe
for combine: I|

Select existing databases to copy Browse for €70 or &65 to combine | 2

Path

Combine

Combine Complete

Microsoft Access databases are limited to 2 GiB in size. Combining large or numerous inventories could break this limit.

Data options

(® Append existing data
4 1 O Replace existing networks
(O Clear all existing networks and system tables except user defined reports
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2.10 Database Properties

The Database Properties form consists of three tabs with settings for: Preferences, Quick Work
Plan, and Predicted PCI. Settings that are changed within the Database Properties tab forms are

database specific and will persist through the import/export operations.

Preferences Quick Work Plan | Predicted PCI |
Show EA Rating in Reports

[ Show FOD Index in Reports

[ Show Asset Items (US DoD Required)

Edit Database Properties EI@

CAT Code List Type

Database
preference options

(MS Access JET)

System tables mode Private

Define
criteria to
run a quick
Work Plan

Edit Database Properties o || = l_
Preferences ” Quick Work Plan Predicted PCI |
Quick Work Plan runs a Critical PCl report with unlimited budget. Assigned family values will be used. —
Planlength 5 [2]
Parameters for unassigned families
Localized Stopgap M&R (PCI < Critical) Stopgap Cost by PCI }’New Default AC Rds&RW _Stopgap V‘ ‘ Edit ‘
Localized Preventive M&R (PCI >= Critical) Default lifetime credit (years) for models built without preventive. \T s
Preventive Cost by PCI \ New Default AC Rds_Loc Prev v \ ‘ Edit \
[] Global Preventive M&R Global Work Type Surface Treatment - Slumy Seal ‘ Edit ‘
Cost by Work Type New Default Rds8RW_Global ‘ Edt |
Major MaR Major Cost by PCI [New Default AC Rds_Major v ’ Edit ‘
Include Required Work []
’ Close
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(=) Edit Database Properties E]@
Preferences | Quick Work Plan | Predicted PCI

Use "Condition Analysis" to Predict PCl and cache it at any date.

When should the Predicted PCI be refreshed?* Select refresh
O Refresh predicted PCI to today everytime the database is opened. interval for
(® Refresh predicted PCI to today when the database is opened for the first time each day. — Predicted PCI
0 Refresh predicted PCI on demand only.

{(Use "Refresh Predicted PCI" in the Condition Analysis menu to trigger a refresh.)

* "Refresh predicted PCI on demand only" is recommended for databases with more than 10,000 sections.

After modifying Work History or Inspection data running Refresh Predicted PCl is required.

Close

2.11 Delete Pavement Database

The Delete Pavement Database tool allows you to select databases that have been previously
opened in PCASE 7, deleted databases are moved to the Database Recycle Bin. Once you select
one or more items from the list, the Delete selected items button will become enabled.

212 Database Recycle Bin

Databases that were deleted using the Delete Pavement Database tool will remain in the
Database Recycle Bin until action is taken to either permanently delete, or restore the
database(s). Select one or multiple databases from the Pavement Inventory Recycle Bin form to
enable the Permanently Delete Selected Databases or Restore Selected Items buttons.

Note: Permanently deleted database files will be removed upon program start after 24 hours.

213 Combine or Import PCASE 209 Data

Select the Combine or Import PCASE 209 Data option to import PCASE 2.09 data into the
currently open database. This operation’s workflow is the same as when a new database is
created with Import PCASE 209 data selected. See Step 5 in Section 2.1.1 for instructions on
how to use the Combine or Import PCASE 209 Data tool.
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214 PCASE Data Assignment

Move Network, Branch, or Section data from within an evaluation using the PCASE Data
Assignment tool. You can choose to move an entire Network from the Source box to another
Network in the Destination box, or incrementally move Branches or Sections from Source to
Destination. You can also move Ad hoc Sections to an existing inventory using this tool.

1. Once the PCASE Data Assignment tool opens, the currently selected evaluation will be
displayed within the Evaluation within which to move data drop-list. All evaluations that
exist within the database you currently have open will be available in this drop-list as
well. Ensure that you have the correct evaluation selected before you begin.

2. Click on the plus button to expand the grid tree nodes. Select a Network, Branch, or
Section(s) from the tree in the Source box, then select the Destination to move your
selection(s) to. If a selection is invalid, a message will display below the Source box
explaining why the action could not be performed and the Move button will remain
disabled until valid selections are made. Click on the Move button once you’re satisfied

with your selections.

Evaluation within which to move data

at once, as long
as each selected
sourceis a
Section and the
destination is a
Branch.

APRON

1 [MCENTIRE ~ 9/19/2018 (3/19/2018) v
w Source (Sections with PCASE Data) Destination (Sections without PCASE data)
2
[1]2[3[4]*] | [1]2[3]4]]
€3] (4]
Source (Sections with PCASE Data) Destination (Sections without PCASE data)
| HEEIEE [HEEHS
El e ‘
Multiple items e -
RUNWAY
can be selected vy

RUNWAY

In this example, a Branch has
been selected to be moved to
the selected Network. Since this
is a valid action, the Move
button has become enabled.

ADIE

An2C

B MeEntireAF
i APCLOSED

ADTB

APFIGHTER

Please selectboth a source and a destination. o

Messages populate to
help guide you through
the process.
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The Destination Selection form will open after the move-data process has been executed,
so you can view a summary of the data prior to completing the Move action.
Select the Confirm button if you’re satisfied with the selections displayed. A final
warning message will pop-up before the changes are applied.

Bg PCASE Data Assignment
Evaluation within which to move data

|MCENT\RE 9/19/2018 (9/19/2018) v|

Source (Sections with PCASE Data)

Destination (Sections without PCASE data)

(s@]=]

McEntireAF

1[2[3[¢]
E
Le MCENTIRE
@ | APRON
© | RUNWAY
B TAXWAY

Destination Selection

McEntireAR

1] 2] 3] 4]

From PID

ToFID

MCENTIRE

McEntireAF

MCENTIRE:RUNWAY

McEntireAF::RWW1432

MCENTIRE-RUNWAY--001C

McEntireAF-RW1432:-R0TAT

Apply Changes

This will move the evaluation data for 10 sedtions from
MCENTIRE:RUNWAY to McEntireAF. You will not be able to und

MCENTIRE::RUNWAY::002C

McEntireAF::RW1432::R02C1

MCENTIRE:-RUNWAY--003C

McEntireAF::RWW1432-R03C1

MCENTIRE::RUNWAY:RO1A1

McEntireAF::RW1432:R01A2

MCENTIRE:RUNWAY-RO1A2

McEntireAF:-RWW1432-R02C2

MCENTIRE:RUNWAY:R02C1

McEntireAF::RWW1432::R04C1

MCENTIRE:-RUNWAY-R02C2

McEntireAF:RWW1432:-R03C2

MCENTIRE::RUNWAY::R02C1

McEntireAF::RW1432:R04C2

EHEHEHEHEHDDD%

MCENTIRE-RUNWAY-R03C2

McEntireAF::RW1432:-R15C2

MCENTIRE:RUNWAY:R04C1

McEntireAF::RW1432:R15C1

The tree in the Destinat

will display the update
structure after the changes have
been applied.

Destination (Sections without PCASE data)

o this

except by re-locating in the other direction. Proceed?

ion box
d tree

1/2[3[4]" |

B

- MCENTIRE »
L@ RUNWAY

@ McEntirelF

L@ McEntireAR
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2.15 PCASE Database Verification tool

Prior to using the database verification tool, please ensure that you have backed up your data.
When the tool is selected from the menu, a confirmation message pops up to remind you of this
and warns that data changes are irreversible. If you wish to continue, click on Yes to open the

tool.

Confirm Database Verification Startup

The Database Verification Tool makes irreversible changes to your data.
We STRONGLY recommend that you backup your data before using this
tool. Are you confident that your data are safely backed up?

Yes No

The left-side of the window lists options for PCASE settings. Some of the options are set to read-

only and will automatically be applied when Run verification is selected. The remaining

selectable settings are optional, see below for explanations of these settings. The right-side of the
window lists PAVER™ settings, most of which are selected by default. After you are satisfied
with your selections, click on Run verification. Verification results populate in the space below
each settings list.

Makes
sections used
inan
evaluation
that were
deleted from

PCASE settings

——"j Mark section evaluations for deleted sections as ad-hoc (applies only to non-historical evaluation

ﬂj Make copies of NDT data that is used in multiple evaluations

PAVER settings

Enforce Database Consistency Rules

Work History
the inVentOry (] Fix incorrectly imported surface types on sections imported from PCASE 2.09
into ad-hoc
sections.
() Delete work by date
For cases in
i Corrects
WhICh an Check System Table ftems
imported 2.09 surface types
database for imported

referenced the
same NDT data
file in more than
one evaluation,
this option will
create a copy of
the NDT data for
each evaluation.

2.09 sections

oo

Delete work by date |5/4/1554 v

[ Delete wark evenif inspecion ages change.

N\

To delete work,
select the work
date prior to

Select Copy to clipboard
to copy and paste results,
so they can be saved
and/or printed.

/ Copy 1o clipboard

APT

A138

2112018

that were not Verification results running the
Select All Clear All . .
imported are displayed verification
properly. \ process.
PCASE verification results PAVER verffication resuls
Network Branch Section Details
There are no comupted traffic pattems » APHA2Y9 A15C 22019
POLK APHA262 ADSC 2172019
Layersets that need to be calculated: POLK APH4A295 ADSC 2M2019
POLK2019 {2/11/2019) POLK APH&297 A10C 2/11/2019
01 (POLK:RWUAS:R03A2) POLK APH4237 Al8C 272018

Run verification
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216 Exit

The Exit option will close the PCASE 7 program, or you can click on the “x” in the top-right
corner of the main window to exit the program.

3 System Tables and Tools

The System Tables and Tools menu consists of options for customizing and managing inventory
fields/picklists. Tools related to vehicles, such as the Vehicle Editor, ACN/ACR Curves, and
Import User Defined Vehicles can be found within the Vehicles menu.

3.1 User Defined Inventory Fields

The inventory system is designed so that users may assign user-defined fields to each level of the
inventory (Network, Branch, and Section). Doing so allows sorting of the database at any level,
according to the criteria you have defined. The fields you create will automatically display
within the coinciding inventory form tab in the User defined fields section.

3.1.1 New/Existing Fields

The User Defined Field Editor form contains two tabs; New/Existing Fields for creating
and managing defined fields and Delete Fields (Recycle Bin), which can be used to
permanently delete or restore deleted fields.

o5 User Defined Field Editor | =) H = H 53 ‘ Complete the
Select the level User Defined Fields for | Network v fields within the
that you would like Create User
New/Existing Fields Deleted Fields (Recycle Bin) . .
the created fields e for Network Extons Defrl‘ned Eleld form,
to apply to first, User or Netwoik-Extenslon then ¢ oqse to
then select New to apply the field at
begin defining > New Edit Copy Delete Rename Sy.stem Leve.I or
i just for This
fields.
Type System Level Database.
This Database Only
-l Create User Defined Field O >
Field Name || |

The Delete unused User
Defined Fields button will

Type | Text v

Dy Vi

Default Value |

() System Level
(@ This Database

become enabled once a
field has been created.

Cancel ‘

~

Close
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3.1.2 Delete Fields (Recycle Bin)

Any fields that you opted to delete within the New/Existing Fields tab will be listed in the
table. Use the buttons below the table to choose what you would like to do with deleted

Select an item from the
list then choose to either
restore the field or
permanently delete it.

fields.
User Defined Fields for  Network
New/Existing Fields Deleted Felds (Recycle Bin)
User Name User Width
Permanently delete

Select All Restore selected selected field(s)

field(s) from current DB

| Delete unused User Defined Fields

3.2 Edit Inventory Picklists

There are two field customizing options for inventory picklists, which are grouped by
engineering terms or descriptive fields for use within the program. To add fields related to
Branch Use, Surface Type, or Section Rank; select the Engineering Fields option. Select
Descriptive Fields to add fields which correlate to Zone, Section Category, Shoulder, or Street
Type. Note: If you have Show Asset Items turned on (File > Database Properties > Preferences)
additional category tabs will be displayed including FAC, CATCD, Site, and Facility.

3.2.1 Engineering

Fields

Select the tab category you would like to add a new field to. You may also edit existing

fields that are listed in the grid rows, as long as the cell row is not colored yellow (yellow
cells are read-only to prevent editing required fields). Click on the Add button to populate
a new, editable row in the grid.
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New rows will automatically populate at the bottom of the grid by default. Sort columns
by clicking on the column headers or assigning a Sort Order to fields.

2) Surface Type 3) Section Rank

APRON APRON Aifield L
HELIPAD HELIPAD Airfield M
MTRPOOL MTRPOOL Roadway / Parking | M
OTHER OTHER Roadway / Parking | M
PARKING PARKING Roadway / Parking | L
DRIVEWAY DRIVEWAY Roadway / Parking | L
ROADWAY ROADWAY Roadway / Parking H
RUNWAY RUNWAY Airfield H
STORAGE STORAGE Roadway / Parking | L
TAXIWAY TAXIWAY Airfield M
OVERRUN OVERRUN Airfield M
SHOULDER-AF | SHOULDER for Airfields Airfield L
SHOULDER-RD | SHOULDER for Roadways A Roadway / Parking L
. CLOSED-AF CLOSED Airfield Airfield L
Editable row -
CLOSED-RD CLOSED Roadway Roadway / Parking | L
HANGAR APR Hangar Apron Airfield L

3.2.2

Descriptive Fields

The Descriptive Inventory Droplists form works in the same manner as the Engineering
Inventory Droplists form. Select the Add button to populate a row to input information.

Make field
additions/edits
within the grid.

Category

ion

Transiert Aircraft Parking

e L e L L = e e

Sort Order

Ll

Altemate /Ladder Taxiway
Nan-Family Housing

Other

Primary/Instrument Runway

Primary,/Parallel Taxiway

Family Housing

MN<|H3D0 =27 | =R

Runway Ovemun

1) Zone 2) Section Category  3) Shoulder 4) Street Type  5) Manage Descriptive Fields

The Delete button will only be
available when the highlighted
row is allowed to be deleted. You
will be prompted to confirm each

time Delete is initiated.
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Condition Tools

The Condition Tools provide options for editing the condition index selection system table.

3.3.1 Select Condition Types

Select which numeric, textual, or distress condition types to make available for use in
PCASE. Fields highlighted in yellow cannot be edited. New condition types may be
added by selecting the Add button and inputting data in the new row that populates. The
Delete button will become enabled once the selected row is allowed to be deleted.

lected

/] W |0 99993999
ACN/PCN ACN/PCN O
ACN/PCN Frost ACN/PCN Frost %] O
Allowable Gross Load Allowable Gross Load O
Allowzble Gross Load Frost | Allowable Gross Load Frost O
Allowsble Passes Allowable Passes O
Allowable Passes Frost Allowable Passes Frost O
IRI I ional Roughness Index | [ O
PCN PCN ] 0
PCN Frost PCN Frost O

| Close | [ ad || oo

3.3.2 Define Condition and Age Categories

Establish categories and value ranges for conditions or age by editing the data in the
table. For the Condition Categories tab, use the drop-list to select a condition type and
edit the fields directly within the table that populates. Categories can also be added or
deleted. The Age Categories tab displays a table of age brackets; which can be used to
group pavements.
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3.4 Vehicles

The tools that are available within the Vehicles menu offer different capabilities with respect to
the vehicles used in PCASE 7.

The Vehicle Editor displays vehicle attributes, can also be used to make copies of existing
vehicles that are customizable, or new vehicles can be added. Custom vehicles can then be used
in designs and/or in evaluations.

The ACN/ACR Curves form displays and calculates ACN lines or ACR curves for any selected
vehicle. A report can also be generated.

Custom vehicles can be imported into PCASE 7 using the Import User Defined Vehicles tool.
3.4.1 Vehicle Editor

Vehicles in the Vehicle Editor can be selected by using the Selected Vehicle drop-list or
the vehicle Catalog.

7 Edit Vehicles
Selected Vehicle

C-130J HERCULES

Catalog

C-130J-30 HERCULES

C-130J-30 HERCULES on Jacks -1% MAC
C-130J-30 HERCULES on Jacks 49.5% MAC
C-135A

Apply filters to search for
vehicles by category or type
to search for a specific vehicle

C-135B

C-141C STARLIFTER

C-146A WOLFHOUND

C-160 TRANSALL

C-17 JACKING - GROUND

C-17A GLOBEMASTER Il

C-20 A-B-C-D GULFSTREAM Il

C-20 F-G-H GULFSTREAM IV
C-21A GATES LEARJET 35

Mc-228

C-23

C-27

C-27J SPARTAN
C-295 CASA

P Edit Vehicles
Selected Vericie
-130J HERCULES

8 Bocirg

8 Sorber

Briish Aerospace
Car

8 Comn|
@Fas
@ Fishte
8 Helic

Vehicle grouping
O by categories

i grouping. order
O by Shanineri

Check all

(]
8 14 Groups

Clear fier
8 Airbus

Check none

Duty Save filter

Restore filier

C-37A GULFSTREAM V
C-38ACOURIER
C-4DACLIPPER
C-40B/C

C-41ACASA 212

C-5 JACKING GROUND
C-5A/B GALAXY

C-9 A/C NIGHTINGALE
CAIMAN 6X6 MRAP
CANBERRA B MK15-B MK16
CANBERRA B MKE-PR MK7-

) User defined only
Search inname, calegary, standard load
130 X

‘Standard Load (Ib)
175000
Maximum Load (1b)
175000
Minimur Load (1b)

75560
Percent Load on Main Gear "
95,84
Sutace Thickness Group #
2 2

7

Available vehicles

Yin

rao/Tra

ecial Duty
C-130J-30 HERCULES

3 ansport/Soe
iC-130J HERCULES EC-130J COMMANDO SOLO  EC-130J SUPER J

Base Thickness Group #
2 7

Comments.

Catalog
Category

Selected vehicle

Standard load 175,000 b Standard load 175,000 kb Standard load 175,000 b

Standard load 1718221

Caroo/Transoort/Soec

from catalog displays
in Vehicle Editor

GEECC -

8563

Add Tire

Reconnaissance
WC-130J HERCULES

Standerd load 175,0001b

Close
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Select a vehicle to modify characteristics of an existing vehicle, then click on the Copy
button. A customizable version of the selected vehicle is created. If you wish to create a
new custom vehicle, skip to the next page.

The copied vehicle can now be edited; areas of the form that were once colored gray
(read-only or disabled) are now enabled. To prevent modification of standard vehicles in
the database, the form only allows edits to custom vehicles. Changes made to the form
are automatically saved after the form is closed. However, if the vehicle is left in an
invalid state when you attempt to close the form, a warning message will display with
further instructions.

“Copy of C-17A GLOBEMASTER Ill v  Catalog ~Add  Copy | Rename Delete Report = PassiCoverage | Export Custom Vehicles
) User Defined
Vehicle Category
O Aircraft O Ground 800 of
Standard Load (Ib) 700
585000
Maximum Load (Ib) 600
585000 &7 Tires
Minimum Load (Ib) m Calculation flag
279000 £ a0 = 0 ing Tire
Percent Load on Main Gear 2 o Tire
300
200 Points
Surface Thickness Group # \ 200 B Evalitios Points
2 v ?
100 0| e
Base Thickness Group # 00 ?w.
2 < ? 0 0-0-L 2008
Comments -100
-800 -4 40 800
Catalog X(in)
Category
Char accessbity
D Is Military & v < > Q Q Reset zoom Scroll wheel: zoom - Leficlick drag: xm,::
Filename LK == =
Calculation Flag Selector () Tire Numbers (8 Evaluation Points
Contact Calculated
XGn) Yn) loadn  pressre  e=loed L Vehice contact  Shape AsectRato PCC  ESWL ACN PCR  LED  BETA  NoseGear
{psi) ' ' area (n)
1 19200 97.00 767 141.60 44,869.50 316.88 Bipse [ 1652 []
2 [19050 0.00 767 141.60 44,869.50 316.88 Blipse ~ (1652 ] ] 2 -] [] 2 O
3 [151.00 97.00 767 141.60 44,869.50 316.88 Blipse ~ (1652 (] ] /] [] [] [] 8]
4 |14950 0.00 767 141.60 44,869.50 316.88 Blipse v (1652 ] a a2 2 a ] 8]
5 [108.00 10850 767 141.60 44,869.50 316.88 Blipse ~ 1652 a2 a a [} ] ] @]
6 10650 11.50 767 14160 44,869.50 316.88 Blipse - |1.652 a a ] ] a2 ] O
7 |1450 794.50 400 155.00 23.400.00 15097 Hlipse - [1.652 O 0 @] @] ® @] a
8 |-1450 794.50 400 155.00 23,400.00 150.97 Elipse ~ (1652 (@] [m] (m] @] O @] []
@ Automatically mirror edits for opposite tir Use Constant Contact Area
Add Tire Delete Tire Tire Contact Option

Only select the Constant Tire Contact Area option wh i

Close

ions older than

i per ith
PCASE 2.09.07. This option does not affect LEEP analyses with WESS, becanse the WESS layered elastic model wil

Mirrors tire value
changes on
opposing tire to
save time

For routi the tre

the design or evaluation load changes, PCASET keeps the conta pr
The i long as it

is typi i inflatic When

surface contact area.

o aircraft. Aby
the calculation of unrealistc contact

Ioad, the tire contact area will increase to unreasonable values. To avoid

and maintain the contact area within reasonable values.
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Before creating a new vehicle with the Vehicle Editor; first obtain the vehicle
information identified in the tables below from the vehicle manufacturer.

Vehicle Information

Name of Vehicle

Standard Load (Ibs)

Maximum Load (lbs)

Minimum Load (lbs)

Surface Thickness Group #

Base Thickness Group #

Tire X-coordinate | Y-coordinate Load % Tire Pressure Contact Tire
Number (in) (in) (psi) Area (in?) | Shape

1

2

3

4

Etc.

Once you’ve obtained the required above information, click on the Add button to begin
inputting vehicle data.

1. The Add Vehicle form opens. Input a Name and select a Vehicle Category.

2. Inthe Vehicle Properties section, edit the vehicle’s Standard Load, Maximum Load,
and Minimum Load values. Note: The minimum/maximum load information should
come from the vehicle manufacturer. Standard load information is Service-specific.

3. Choose the vehicle Surface Thickness Group # and Base Thickness Group #. Click on

the info icons 9 if you need guidance in selecting group #’s. Note: If you do not
know this information, reference a similar vehicle’s group #’s.

4. Add Comments about the vehicle, if so desired.

5. The first row in the Tires grid auto-populates upon custom vehicle creation with
default values; edit these values within the grid cells. Validation logic within the Tires
grid will notify you of invalid values and what the acceptable range is in some cases.

6. Click on the Add Tire button to input information for each additional tire. Be sure to
complete all column fields before proceeding with adding the next tire.
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7. Add Evaluation Points for each tire. Once each tire has Evaluation Points assigned,
click on the Calculate button.

8. Close the form to save the new vehicle. Your new custom vehicle will now be
available for use in PCASE 7.

Add Vehicle - m} X

Name: |Custom Vehicle|

Vehicle Category
® Aircraft O Ground

Edit Vehicles
Selected Vehicle

Custom Vehicle - | Catalog Copy [ Rename | [ Delete | Report  PassiCoverage  Export Custom Vehicles

& =]

{2 User Defined X(n) Y n)
Vehicle Category 0.00 0.00
O Aireraft O Ground 80

Standard Load (Ib)
10000
Maximum Load (Ib) 40
2 10000 Tires
Minimum Load (Ib) m Calculation flag
5000 = 0 ing Tire

Y (in.|
=)

Percent Load on Main Gear o Tire
0.01

Points
o ion Points

Suface Thickness Group # \ 40
1 v ?

3 B;eTNdmeuGowﬂ

Add | Delete  Calculate

PCC ESWL ACN

100.00 100 gipse B4 1652

The Close button will enable
once the custom vehicle’s tire
loads sum to 100% or all vehicle

errors have been resolved

(@ Automatically mirror edits for opposite tire (7] Use Constant Contact Area
I 6 Delete Tire Close @
Add Tire - O X

Each vehicle is limited in. in.
to a maximum of 100
tires/evaluation
points. Once the limit
has been reached the
Add Tire button will
disable and a

notification message
is displayed. Vehicles are limited to no more than 100 tires

nddTie @ | Delete Tire

40



3.4.2

ACN/ACR Charts

The ACN/ACR charts form can be accessed from the System Tables and Tools >
Vehicles menu, or from the Traffic form within the Design, APE and LEEP modules.

Click and drag the
black load line
within the chart to
update the load
and ACN/ACR
values orinput a
value in the Aircraft
Gross Load field.

Maximum load
values are

displayed in bold

[ ACN/ACR Charts =8 E=h )
Vehicle C-17A GLOBEMASTER Ill =
Surface Type Minload: 2790 kips MaxLoad: 5850 kips
© Flexible
O Rigid
110 4 ~
Calculate 0 p
O ACN 100
OACR 90
20
: 70 4
Aircraft Gross 585.0 kips > g - A
G 60
ACN | e g
SubgradeCat A |41.0 50: —1— D,
SubgradeCat B (451 i —— Load
caC [543 ]
caD (705 30
20 1
10
T T T
250 300 350 400 450 500 550 600 650 700 750 800 850 900
Aircraft Gross Load (kips)
C-17A GLOBEMASTER Il
ACN Value for Flexible Subgrade Category (CBR, %) ACN Value for Rigid Subgrade Category (k. pci)
Load (kips) | A(CBR>=13) [B(8<CBR<13) [C(4<CBR<=8)| D(CBR<=4) | A(K>=442 [B(221<K<442)[C(92<K<=221)[ D(K<=92)
158 168 193 245 19.0 0.1 213 22|
585.000 410 45.1 543 705 427 46.6 53.8 65.7
877.500 65.1 723 877 1145 654 719 849 106.4
Close

Generate Report for Vehicle

Outputs an Excel
spreadsheet

m an 579 679 79

Load (iips)
S A(cERe=13

} —+—B(8<CBR<13) ——DjcBR<=4)

C[4<CBR<=8)

579

Load (kips)

A (K>=442)

+—B(221<K<442) Cl9zeKe=221) ——D(K<=92)

B 221 <K <443

585]

19 20.1
42.7] 46.6




3.3.3 Import User Defined Vehicles

Import custom vehicles from a PCASE 2.09 or PCASE 7 vehicles database on your
computer using the Import User Defined Vehicles tool. Before you begin, ensure that the
vehicles.mdb file containing the custom vehicles you would like to import are accessible

from your computer.

1. The default vehicles database storage location on your computer when PCASE is
installed auto-populates within the Vehicles File field. If the actual location of the
vehicles database is different than the file path displayed in this field, Browse to the
correct file location. Once the correct vehicles.mdb file path has been established,

proceed to Step 2.
2. Click on the Read file button.

3. During this process, PCASE 7 searches for custom vehicles within the vehicles
database and populates those vehicles in the Vehicles Found box below.

4. The Import Vehicles button becomes enabled once custom vehicles have been
identified. Select the Import Vehicles button to continue.

Import User Defined Vehicles

=N EoR =)

Vehicles File |C:\EMS Program Files\PCASE\Servers\Modffied C-17A vehicles

|| Browse I

Vehicles Found

Read file

Modified C-17A

l

Note: Importing duplicate vehicles is
prevented during the import
process. A notification message will
display if the vehicle already exists.

\

[Operation Complete x

0 vehicles have been imported. 1 vehicles were skipped
because they are duplicates of existing vehicles.

Import Vehicles

Close

5. A confirmation message will display once the import process is successful.
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Operation Complete X

5 o 1 vehicles have been imported.

6. The imported vehicle(s) will now be available for use in PCASE 7. To verify the
vehicle(s) were imported successfully, open the Vehicle Editor and search for the
vehicle in the Selected Vehicle list.

Edit Vehicles
Selected Vehicle

Modified C-17A v[l] Add || Copy || Rename || Delete || Export Custom Vehicles

Vehicle Properties
User Defined

Vehicle Category
@ Aircraft O Ground

Standard Load (b)

700

3.4.4 Update Standard Vehicles

A link to the most current standard vehicles database is provided in the Update Standard
Vehicles from Tri-Service Web Site window. Instructions for completing the update are

provided below the link.
Update Standard Vehicles from Tri-Service Web Site
hitps {/tr erdc dren asp

To update standard vehicles. first download the latest Vehicles.xml file from the tri-service website
(link above) and copy (Ctric) the downloaded file. Shut down PCASE. then in Windows Explarer
navigate to C:\ProgramData\PCASE and rename the existing Vehicles.xml. Then copy (Ctri-v) the
downloaded Vehicles xml. The next time you start PCASE. the values for standard vehicles will be
updated to the most recent version. NOTE: The C:\ProgramData directory is hidden by default. If
you don't see it. go to the "View' tab on Windows Explorer and check the box for 'Hidden items'.
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4 User Preferences

PCASE 7 preference options consist of Units settings, window view settings, default settings,
and GPS settings. These settings apply to the entire program, unless specified otherwise.
Changes made within the Menus and PCASE Defaults tabs require a program restart to take
effect.

4.1 English Units

The default Units setting in PCASE 7 is English Units. Click on a Units option to change it.
Changes to this setting will affect the entire program.

4.2 Metric Units

Click on Metric Units to switch from English to Metric. Changes to this setting will affect the
entire program.

4.3 EMS Desktop

The EMS Desktop view is the default setting in PCASE 7. All forms open within the main
PCASE 7 program window and cannot be moved outside of the window. Multiple forms can be
open at the same time and overlap each other. The most recently opened form, is positioned in
front of the previously opened form. Clicking on any open form will bring it forward.

4.4 Windows Desktop

Switch to the Windows Desktop view by clicking on this option in the menu. Move any open
form outside of the main PCASE 7 window using this option, the independent form positioning
allows you to view various forms on multiple monitors.

4.5 Language

Currently the only available Language option is English. Additional languages may be added in
the future.

4.6 Defaults

The majority of the options within the Default Preferences form tabs contain default settings to
control how certain aspects of the user interface are presented. In addition, PCASE Defaults
offers preference options for Design and Evaluation criteria such as Moduli, Service, and
analysis defaults for global application.
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4.6.1 Overview
The Overview tab consists of options for displaying selectors and controls.

e @IS First will make GIS Selector the Default selector. Additionally, when PCASE
7 is restarted the GIS Selector and map will automatically open, if there is a
PAVER™ inventory in the current database. Classic PAVER reverts back to the
Default selector, which is the List Selector and the next time PCASE 7 is opened
the window will open as normal.

e The Default selector allows you to manually choose the selector that will open
when using a selector is applicable within the program. Select the Show selector
when database is opened checkbox if you would like the chosen selector to launch
upon program start.

e The Display type options are useful for enlarging control visibility when in tablet
mode on your computer.

e The main PCASE 7 program window opens slightly minimized by default. Select
the Maximize program window when launched option if you would like the
program to open with the main window maximized by default, the next time you
open PCASE 7.

[ Default Preferences El@
Overview GIS Settingsl lnventory[ Inspection | Verification Tools| Menusl Graph Defaults| PCASE Defaults

These buttons will set some default preferences for either
GIS first or classic PAVER.

GIS First Classic PAVER

Default selector
ListSelector v

[0 Show selector when database is opened.
Display type

® Normal sized controls (More usable with mouse)
O Larger sized controls (More usable with touch)

Settings
Maximize program window when launched

Looking for the "Is DoD User" Option?
This feature has been renamed to "Show Asset Items" and was moved to the database properties located in the file menu.

Close
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4.6.2 GIS Settings
The GIS Settings tab pertains to GIS map function defaults.

e The first option in this tab can be used to set the GIS map to pan when hovering
over the map, meaning you can scroll over areas of the map without selecting
sections/areas. You can override this default within the form to allow areas of a
GIS map to be selected. Normally the GIS map is set to select by default.

e The next option allows you to control the level of opacity for colored layers
within a GIS map. Lower the value to increase transparency or raise the value to
increase opacity.

e (GPS location is set to Disabled by default. Set this option to Enabled if you would
like GPS to be turned on by default when the program is launched.

e The Default report option allows you to set a default report format from
previously memorized User Defined Reports.

[ Default Preferences EI@
Overview || GIS Settings Inventoryl Inspection| Verification Tools| Menusl Graph Defaultsl PCASE Defaults

[ Make the default selected tool 'Pan’ instead of 'Select’ when the GIS map is opened.

0.70 2| Map Opacity (0 is transparent, 1 is opaque). This is applied to the fill of all colored layers.

Turn on computer GPS location on program start | Disabled ~

Default report  Default GIS Data o

Close

4.6.3 Inventory

The Inventory tab offers options to set default values for PAVER™ inventory Branches
and Sections. These default values auto-populate during new Branch and Section
creation.
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Default Preferences

[reo]fE- ]
Overview| GIS Settings [[Inventory Inspection | Verification Tools | Menus | Graph Defaults | PCASE Defauts

New branch defaults
Branch ID: : Branch Use:
New section defaults

Section ID: | | From: | | To: | |
Constructed: | | Length: | | width: | ]
Surface Type: |AAC v Rank: [P v

4.6.4 Inspection

The Inspection form options allow you to select how you would like PAVER™
Inspection form data to display for dates, distress entry, and quantity selection. This tab is
only relevant if you have PAVER™ installed alongside PCASE 7.

Default Preferences
0verview| GIS Settingsl Inventory |m Verification Too|s| Menus| Graph Defaults| PCASE Defaults|
New inspection defaults
O Use Today's Date O Use Last Specified Date

Distress entry mode
O Old entry mode (will be removed in the future)
O New entry mode

Select quantity
% Quantity selector number of graduations |10 E{

Default rigid sample distress entry type
O Gnd O List
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4.6.5 \Verification Tools

The Verification Tools defaults pertain to PAVER™ Database Verification tools. These
options are only relevant if you also have PAVER™ installed. When the Database
Verification form opens some items are selected by default, you can use the Verification
Tools tab to modify the default behavior for selection of items.

Default Preferences =N ER <
Overviewl GIS Settings' Inventoryl Inspection |Im Menus | Graph Defaults | PCASE Defaults |
Verification tool defaults
® Preselect no items
O Preselect all items except "Recalculate Conditions" and "Recalculate Surface"

O Preselect all items

Close

4.6.6 Menus

The Menus tab contains the two default database mode options; Normal or Simple
modes. Simple mode is recommended for PCASE 7 users. Both of these options mainly
impact how the database creation form is presented. The File menu options are also
slightly different between the Normal and Simple modes. Note: Changes made within
this tab require a restart of PCASE 7 before they take effect.

[ED Default Preferences [=[=]=]
Ovenview | GIS Settings | Inventory | Inspection| Verification Tools|[ Menus Graph Defaults | PCASE Defauits |

Recent items
Number of recent items to track in ‘Open Database'. 10 [
L Datab, X
New/Import database egacy Databases
O Normal (A" options available) Legacy databases are intended to match the database
functionality of PAVER 6.x or earlier. These databases come

with some limitations. They can not be "SQL Server' or
‘LocalDB’ and can not use shared system tables. They are not
managed by the PAVER system and will not participate in user
/ roles or permissions, database delete, or used as a source for
combine inventory. Anyone able to navigate to the *.pvx file

® Simple (Private system tables only)

Legacy databases (32-bit only)
will have full write capability. However, the .pvx database is
Show 'new/import' and 'open' legacy databases (.pvx saved to a specific ocation instead of your user data folder
g o be gacy ( P ) m and can be moved to a new location at the discretion of the
user, They can be opened by multiple users but not
concurrently,

Changing available menu items require a program restart.

Close
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4.6.7 Graph Defaults
The Graph Defaults tab allows you to modify the Y-axis range for applicable graphs.
(B8 MR =X

Default Preferences

Overview| GIS Settingsl Inventoryl Inspection' Verification Too|s| Menus” Graph Defaults PCASE Defaults

Standard Range Graphs
[J Start Y Axis at 0
[J End Y Axis at 100

These only apply when the Y axis is graphing data with a known range of 0 to 100.
(ie. Percent Area, or Average Condition values)

4.6.8 PCASE Defaults

The PCASE Defaults tab consists of three additional sub-tabs. The Features tab allows
you to control visibility of Design and/or Evaluation tools, and the Design Defaults and

Evaluation Defaults tabs contain module-specific default options. Note: Changes made
within this tab, require a restart of PCASE 7 to take effect.

Default Preferences =0 E=E 5
Ovewiew' GIS Settingsl Inventoryl Inspection| Verification Too|s| Menusl Graph Defauits” PCASE Defaults

Features Design Defaults Evaluation Defaults

Manage Roles and Tools A
Customizes
| do both Design and Evaluation; show me all tools 8 ~AN-AMR
® ¢ <« Vvisibility of tools

(O I enly do Designs; hide Evaluation Tools

(O lenly do Evaluations: hide the Design tools
Validation warnings are displayed using a

[F1APE []LEEP [ADCP [AFwD

red exclamation icon q. Hover over an icon
| Validation wamings - add a blink effect, | b to display the notification message. Turn this
option on if you would like the icons to flash;

otherwise they will appear static.

Changes on this tab require a restart of PCASE to take effect
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D Default Preferences

Overview| GIS Settings

Invenloryl Inspectionl Verification Tools‘ Menusl Graph Defaults” PCASE Defaults

(== =]

Features || Design Defaults] Evaluation Defaults
Design Defaults |27 .
Only apply to Default Service Ar Force ~
new dESIgn (] Include Drainage Information  [_] Include Frost Information -
. Design Default Moduli = x
projects. | -
Hi q e Faement e o | Laer Type  Default Modulus (psi) I
istorical Default Anslysis Type CBR/K 200,000 v
projects are not Default Failure SCI 50 z Porland Cement Concrete 4000
PCC Roler Compacted 4000000 Default moduli
affected by Default CER Criteria © Aipha © Beta-Alpha Hybrid Base [61.000
changes PCC Base Siab 4.000.000 values are
. FIF4 v 200, .
Default Subgrade Fros! Cade e oo predetermined for
Default PCC Flex Drainage 45000 each respective
Strength: 650 S opsi Separation 45,000
S KA S omee 24000 module. However,
=P ibized Sbbase |44.000 the default values
Select Fil 24,000 .
Sbbase Dranage 500 can be overridden.
Subbase Separation 45,000
Modified Subgrade 24,000
Compacted Subgrade 24,000
Stabilized Subgrade 44,000
Natural Subgrade (Coarse) AS.BO(]
Natural Subgrade (Fine) 15,000
Reset to Defaults 0K
Close
The default Rigid Failure Criteria is Changes made on the Evaluation
based on the selected Default Service Defaults tab only affect newly created
and will update automatically when evaluations. Historical evaluations
the Service is changed. imported from PCASE 2.09 will not
inherit these attributes, unless a copy
- Design Defauits | Evaluation D of the evaluation is made.
Shared APE/LEEP Defaults
[0) Open evaluation checklist with LEEP or APE
| Defauit Service: Ar Force ~ | Defauit Controlling Traffic Option: | Caleulate Controling Vehicie v
Thls Settlng Default Traffic Pattern: C17 AT 50,000 PASSES A
is enabled
on the [0 Consider Frost (] Calculate Overlays Default Cb: 0.8 ~ Default subgrade frost code: FIFa =
Evaluation —
Percent damage occurring in thaw period: [25 :]I Default Cr: |0.75 =~
Manager
form when Descriptions of each APE calculation method
Consider can be found in section 14.2.6 in the APE
i APE Defaull . o
Frostis  [[AEosmu] icee pse " evaluation chapter of this document.
Checked . I APE Calculation Method:  Layered Elastic for PCR using CBR to modulus comelation vl
R oo Seb APE Default Moduli [m] X
igid Failure Criteria: ~
Layer Type | Default Modulus (psi)
Default PCC Flex Strength:  |700 D psi Portland e 4,000,000
PCC Roller Compacted 4,000,000
PCC Base Slab 4,000.000
D e o PCR string evaluation code: 0 (Othes) b PC Stablized Base 2,000,000
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APE Defaults | LEEP Defaults

LEEP Calculation Method:

LEAGL for PCR

v Rigid Failure SCI: 0 v

Default PCC Flex Strength:

Descriptions of each LEEP calculation

Thaw Modulus Reduction Method: | © Use Modulus Reduction Factors

(_) Use FASSI or FAIR Values

method can be found in section 13.2.6 in the

LEEP evaluation chapter of this document.

Paameters Fomues

SN -

Default Representative Basin Selection Method in | @ Use mean measurement (UFC) (O Use mean modulus (PCASE 2.08)
Backealculation:
Default M_?::Lhr Layer Backealculation Control P
LEEP Default Moduli ‘ - (m] x
Layer Type Default Modulus (psi)
200.000
Portland Cement Concrete 4,000.000
PCC Roller Compacted 4,000,000
Base 61,000
PCC Base Slab 4,000,000
Backcalculation Parameters
AC Stabilized Base 200.000
PC Stabilized Base 2.000.000 Parameters |Fomuias)
Drainage 45,000 Use Root Mean Square Eror or Emor
Separation 45,000 © Use Root Mean Square Errar (RMSE) () Use Total Percent Error
Subbase 24,000 (RMSE only inlEAGL i
Stabilized Subbase 44,000
Select Fil 24,000 o
b Maximum Number of lterations 10
Subbase Drainage 45,000 E—
Subbase Separation 45,000 Deflection Basin RMSE (%) 3
Modied Subgrade 24,000 Modulus RMSE (%) 1
Compacted Subgrade 24,000
Stabiiized Subgrade 44,000
Natural Subgrade 9,000
B: iterations wil terminate when:
Reset to Defaults 0K Cancel
—— O Either Deflection Basin RMSE or Modulus RMSE is less than or equal to threshold.

(O Only Deflection Basin RMSE is less than or equal to threshold.
© Both Deflection Basin RMSE and Modulus RMSE are less than or equal to threshold.

NOTE: Backcalculation iterations are constrained by the Maximum Number of lterations.

Reset to default values Apply Cancel
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4.7

GPS Device

The GPS Device settings allow you to turn GPS on and off and configure how your GPS location
is derived. The None radio button option is the default Location mode setting, meaning GPS is
turned off by default. Selecting one of the other options will reveal your GPS status, according

the selected mode.

g Configure GPS Device Settings
g 9
Location mode

@® None

o]l ]

(O Use location from operating system (recommended)

(O Use GPS Device connected to COM Port (32-bit only)

/

COM GPS Device
COM Port settings
Port | AutoDetect

Baud |AutoDetect

~

v

Location settings
Datum |WGS 84

Grid | UTM North

& Configure GPS Device Settings
Location mode
@® None
(O Use location from operating system (recommended)
(O Use GPS Device connected to COM Port (32-bit only)

= R ==

Last status |Ready | Pemission [Granted

I 1

message

Connect to COM port
Comm Status i
. | » ‘ Ho[rhzt:rﬂa{ l73 I Update |11.843 I
Latitude [0 | Longtude [0 | c. (meters) Interval
| ‘ ‘ ‘ Heading INaN | Speed (m/s) |NaN |
Easting |0 ‘ Northing ‘D ‘
Zone |0 ‘ ‘ ‘
Speed (mph) [0.0 | Heading [0 |

GPS Sentence ‘

‘ Satelite count l:l

Close

Close

Use location from operating system (recommended): In this mode, the Operating System

attempts to coordinate between location providers to give the most accurate position. If
the correct drivers are installed for your GPS device, this is the best mode to use. No
configuration is required. This option works in both 32-bit and 64-bit modes. Windows
will ask for permission to use your location information, if it doesn’t already have
permission. Permission must be granted in order for your location to be reported. When
this option is enabled a horizontal accuracy (Horizontal Acc. (meters)) reading populates,
if the number in this field is > 75 meters then your GPS device probably isn’t reporting
location yet. After the GPS device locks on to satellites and starts reporting location, the
accuracy radius will decrease; giving you a more accurate lock on your
position. OS-level configuration of this setting can be found by searching for “Location
privacy settings” in the control panel.

52




e Use GPS Device connected to COM port: This mode should only be used if your GPS
device does not communicate with the OS. Note: This option can only be used in 32-bit
mode. Additionally, you may have to enter the Port and Baud rate manually in the Com
Port settings.

5 Window

The options within the Window menu allow you to adjust the manner in which each form is
positioned in conjunction with other open forms. After you’ve selected one of these options, the
lower portion of the menu will display an enumerated list of the forms that are currently open.

Tile Horizontally
Tile Vertically
Cascade

BEWwHD

Arrange lcons

1 Design - No Project

2 Evaluation checklist

3 APE Evaluation - No data selected

4 LEEP Evaluation - No data selected
¥ | 5Dynamic Cone Penetrometer -

5.1 Tile Horizontally

If you opt to Tile Horizontally, any open form windows will become stacked in a horizontal
manner.

B APEEvalustion - Mo data selected

Evauatcrs. Evauation chmale.

| My ot evakaation (5r18:2021) v | Evaluation Manager.. Ho climase selected. )
Layer Model
[hew |@

Name.
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5.2 Tile Vertically

Tile Vertically works in the same manner as the Tile Horizontally option does, except the form
windows will be situated next to each other in a vertical direction.

[=nll=E=EE)"| P AP Evaluation - No data selected [=e=]
‘ Evaluaton | Evelustons Evslustion ol p Mode
My frt evaluation (5/18/2021) v| [Evalustion Mensger. | [yt evalustion (s1872021) v| | Evelustion Menager.. | Noclin EE e e e
Sections
| Layer Model
[her ]O

Name

5.3 Cascade

Selecting the Cascade option will make any open forms display slightly staggered over each
preceding form.

APE Evaluation - No data selected
Evaluation checklist

| My first evaluation (5/18/2021)

Clle

DCP Tests

Test Mame

5.4 Arrange Icons

When open forms are minimized, the Arrange Icons option allows you to move around the
minimized window icons at the bottom of the main PCASE 7 window.

2 o) |[=sve] - T Il |2 | I s
tD. ‘]L)[ B £ sluation checklis't mAli‘E Evaluation - ... &
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6 Help

The Help menu consists of the following options: Program Version, Getting started with PCASE
7, and PCASE 7 User Guide. Program Version contains information about the PCASE 7 version

currently installed, you can also access your user data folder or error log from this window.
Getting started with PCASE 7 opens the pdf viewer that holds the library of help files for

learning how to use the various modules within the program.

6.1 Program Version

The Program Version window contains information about the program build date and
development information. You can also manage your user data folder and access your error log

from this window.

About PAVER 7 (=)
PCASE 32bit 7.0.5 2023-03-17
EMS04UIDesktop
Built on 1/11/2023 10:14:15 PM
Copyright © 2012-2022
IIT Corp
The Open User data folder
Working memory: 0.17 GB A
button serves as a shortcut to
Loaded Assemblies
your SMS User Data folder. If <In Memory Module> 0.0.0.0
, <Unknown> 12.0.0.0
you’ve properly configured Accessibilty.dil 4.0.0.0
X APBEngineering dll 7.0.8476.26304
moving your SMS User Data Arction DirectX dil 10.2.1.4001
) . . - |Arction.Licensing.dll 2.2.1.1
folder, this option will also take Arction.RenderingDefinttions dil 10.2.1.4001
. . Arction.WinForms Charting.LightningChart dll
you to the new file location. 10.2.1.4001 v
\ Move User data folder Configure workgroups Open Emorlog
N Open User data folder

6.1.1 Move User Data Folder

When PCASE 7 is installed on a computer for the first time, the SMS User Data folder is
installed at the following default location: C:\Users\Public\Public Documents\SMS User
Data. If you wish to move your SMS User Data folder to a different location, click on the
Move User data folder button to begin the configuration process outside of PCASE 7. A
confirmation message will pop-up, prompting you to continue. Once the Set up or move
user data folder window has opened, you can Browse to the location you would like to
move your SMS User Data folder to. You can also choose to create a new folder by
clicking on the Make New Folder button. After you’ve chosen a new destination, click on
the Save configuration and exit button. Further details can be found in 1.2.6 Installing the
Software.
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- Set up or move user data folder — O X

Current user data folder

Browse For Folder
|C:\Users\Pn.bic\Documefﬂs 3e68\7.0.5 Testing Jan 23 I
Change user data folderto...

I | | Browse... |\
| Setto default value | v B This PC

> ZJ 3D Objects
Inventories or files in cument user data folder Inventories or files in target user data folder > [ Desktop
BaliUAS2022_DRAFT (JET) . [E
Columbus AAF 23 (JET) > [l Documents
Dannelly23 (JET) > b Downloads
Polk AAF2023 (JET) > b Music
Test Database (JET) » &) Pictures
Move options... > B Videos
[[] Move existing users, licenses, and inventories to selected directory, overwriting existing files. v 5 Local Disk (C)
> EMS
EMS Program Files

Save configuration and exit

Make New Folder | |

Cancel

6.1.2 Open Error Log

If an error message is displayed while using the program, the notification message will
suggest that you open your Error Log and/or share it with the development team.
Selecting the Open Error log button will open a Windows Notepad window which
contains detailed information about any program errors that occurred. To view the most
recent error(s), scroll to the bottom of the window. Sharing this information with the
PCASE development team can help pinpoint and resolve any found issues.

Timestamp: 5/20/2821 12:43:1@ PM

Message: Exception caught: ### BUILD DATE 4/27/2821 5:33:17 PM  DLL VERSION 7.9.781@.22609 32-bit ###
Leep layerset

JException.message: Object reference not set to an instance of an object.

@pco7UlevaluationITL.LEEPLayersGrid.OnCellvalueChanged(Object sender, DataGridviewCellEventArgs e) in \pc@7UIevaluationITL\BindingHelpersLEEPGrids.c
@ SMS@4AddIn.UI.DataGridViewHelper 2.mDataGridView_CellValueChanged(Object sender, DataGridViewCellEventArgs e) in \SMS@4AddInUI\BindingBase.vb:line

Category: Error

Timestamp: 5/20/2821 12:59:46 PM

Message: ### BUILD DATE 4/27/2021 5:33:17 PM  DLL VERSION 7.8.7810.226@9 32-bit ###
C:\Program Files\EMS\PCASE\resources

Category: Error
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6.2 Getting Started with PCASE 7

The Getting Started with PCASE 7 pdf viewer contains a library of help files for quick reference
to help you get started using the program; more detailed information and examples for each
module can be found in the PCASE 7 User Guide.

The PCASE Overview tab includes files intended to help you become acclimated with the
program. The Create/Import a Database file is positioned first because creating or importing a
database is a fundamental first step before using PCASE 7. The Key Features document
describes the various components used throughout the program. Improvements to PCASE
highlights advancements made between PCASE versions (2.09-7) and Calculation Differences
outlines known calculation differences between versions. The PCASE Design Help tab includes
files to get you started using the Design Module and the Design Traffic form; which is accessible
from the Design Module. The PCASE Evaluation Help tab includes files for each of the
evaluation modules. Define Inventory provides instructions for creating an inventory to be used
in the evaluation modules. The Evaluation Checklist can be used to manage section properties
and also works as a selector in conjunction with the APE, LEEP, FWD, or DCP forms when they
are set to Selector Mode. Traffic for Evaluations explains how to use the Traffic form that is
accessible through APE and LEEP. The remaining help files provide module-specific guidance
for APE, LEEP, DCP, and FWD Data.

Getting started with PCASE 7

- m} X

PCASE Overview PCASE Design Help | PCASE Evaluation Help |
o= % - « |
Create/Import a Database 5 I O S
— Z 1
Key Features

Improvements to PCASE

Calculation Diff

Type a word or phrase
into the search field to
quickly locate information

Each Getting Started help file
contains concise instructions to guide
you through each specified module

Open the selected pdf
outside of the
program with the
default pdf viewer set
on your computer to
save or print a file.
Click on the checkbox,
then select a pdf.

Create/lmport a Database

Scroll down to view
additional pages

*R\

New/Import

The first time you use PCASE 7, you will nced o create or import a database before you can
begin. The options that are displayed within the New/Import st are dependent upon the Normal
or Simple prefercace option that can be selected in Preferences > PAVER/PCASE Defaults >
Menus. The program will default 1o Normal, which is the expanded list of options. Recommend
that PCASE 7 users default to the Simple option. Changes made in the Menus tsb roquire a

program restart 10 take effect.

“Smple” avallable

New/Import Pavement Database

Create s new PCASE 7 datshase or import an existing E60, E6S, or E70 datsbase by selecting
the New/Import > New/Import pavement datsbase option. Once the Create new Database form

opens:
1. Choose a Datastore properties option: Microsoft Access is the recommended default option
suitable for most single uscr, standalone installs; Local DB and SQL Server are options for

] users; both options support larger databases, and SQL Server supports multiple

2. 1f you opted for Microsoft Access. choose from the three radio buttons in the Initial Data

field:

locate the file thr

new name.

Imported from c60. e65, €70 filk cnables import of a datsbase with an exx file extension;
use this option if you have existing PAVER™ data. Sclect the Browse o File button to
your File Explorer. Once the file has been selected, the file path
will populate in the form's Inventory import filé ficld. Chock the System tables created
from defaults and appended with source data® checkbox. if applicable. Use the laventory
Name that populates automatically (if an .exx file was provided) or give the database 3

Go back to the
previously viewed file or
continue to the next one

g

| PCASE default preferences can be changed (Preferences > PCASE Preferences)

I [] Open pdfwi!hdefaulpmqraml

[ Show this window on program start I Back Next I Close

/
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6.3 PCASE 7 User Guide

Select PCASE 7 User Guide to open the user guide document directly from the program.

7 Inventory

The Inventory tools give you the ability to create and manage inventory data including pavement
inventory, GIS data, and Asset management.

7.1  Define Inventory

The Define Inventory form provides tools to view, edit, and define pavement inventory. Prior to
beginning an evaluation, it is essential to divide the pavement system into manageable Sections.
Sections are based on common characteristics including pavement type, thickness, use, traffic
type, soil layers, pavement condition, and construction history. A pavement inventory is
essentially comprised of all pavement types, grouped by their function. If the currently open
database contains a defined inventory, you can view or edit inventory details within the Define
Inventory form. The same form can be used to create an inventory from scratch, by first defining
a Network, then Branches and Sections within that Network. Note: The Define Inventory form
defaults to opening to the Section tab first.

711 Network

Click on the Network tab if you wish to view or create a pavement inventory Network. If
a Network does not already exist, click on the New button at the bottom of the window
and the form will populate with fields. Each inventory should contain at least one
Network. An inventory may also have additional Networks for closed, housing, or
privatized pavements. For multiple Networks within the same database; add characters at
the end of truncated names to make the distinction clear.

1. Edit the Network ID and Network Name fields. Use the following recommended
naming convention:

e Network ID: Based on site name (truncate to 10 characters).
e Network Name: Site Name (limited to 60 characters).
[ ColumbusAA [ror-o]=s]

Network NBranch  Section

Userw
1 — Use Camel Case (capitalize the
I \_ first letter in each word without
Network Name [Columbus Ausilary Afield Ste #1 |
1 adding a space between words) to
truncate the Network ID

™J The Network Name provides
more information about the
Network

Comments

“You are edting: @ Curent Values (O Historical Inspection Values

| magesiw New Copy | Delere | | e I
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7.1.2 Branch

Branches are defined by pavement use. Examples of individual Branch segmentations are
a runway, a named taxiway, a shoulder, a named road, or a contiguous parking area. See
the tables below for further guidance on Branch identification.

Airfield Branch Identification

Branch Branch ID Example
RW = Runway RW1028

TW = Taxiway TWA

PA = Parking Apron PAMain

AP = Other Apron APMain

OA = Other Apron (AF) OANWWARM

OR = Overrun OR1028

HP = Helipad HP1VTL

SH = Shoulder SH1028

Road & Parking Branch Identification

Branch Branch ID Example
RD = Paved Road The standard roadway Branch ID
UR = Unpaved Road is the name of the road

PA = Paved Parking Area
UP = Unpaved Parking Area
DW = Paved Driveway

UD = Unpaved Driveway
MP = Motor Pool

SA = Staging Area or Parade
Deck

2. To designate a Branch for a newly created Network select the Branch tab, then select
New to populate fields for Branch ID, Branch Name, and Branch Use. Select OK
once you’ve completed inputting Branch information. Note: The same character
restrictions that are enforced for Network ID and Network Name are also applied to
Branch ID and Branch Name.
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[ ColumbusAa [=|[= | & |
Network  Branch  Section

Branch ID prefixes are based on Branch Name is more detailed than

Branch use (limited to 10 characters) Branch ID (limited to 60 characters)
\ —
New Branch [m] X
Branch ID: Branch [Runway 0019 |

Branch Use:_ RUNWAY ~

el

Defining Branch Use helps
filter data for analysis/reports, Caneel

and is related to real property
category codes

You are editing: (®) Cument Values () Historical Inspection Values

2 New Close

7.1.3 Section

Each Branch is comprised of one or many Sections. Airfield Sections are defined by their
physical characteristics and can be determined from imagery, UFC standards, pavement
design, or construction records. Road and parking Sections must have the same pavement
type and are assumed to be structurally similar; Sections are typically defined based on
set intervals (eg., a break at an intersection). The tables below provide guidance for
identifying airfield or roadway/parking Sections and their surface types.

Airfield Section Identification

. = Channelized traffic; full design weight

R = Runway Section number: Pavement . ) . .

s L B = Nonchannelized traffic; full design weight
T = Taxiway grouped by similar pavement . . . .

_ . C = Nonchannelized traffic; traffic volume is
A = Apron type/thickness, base + . ;

o + . low or 75% design weight =
H = Helipad type/thickness/strength, subgrade . ) . .

_ D = Nonchannelized traffic; traffic volume is
O = Overrun type/Strength, etc. v o . ioht. 19
S = Shoulder Use: 01, 02, 03, ...99 extreme y low or 75% design weight, 1%

of design passes

Example Section name: RO1

Note: An airfield Section ID for a given installation is unique for that given installation.
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Road & Parking Section Identification

Branch Identification

Section Identification

RD = Paved Road

UR = Unpaved Road

PA = Paved Parking Area
UP = Unpaved Parking Area

Segment Section by:
e Pavement Type

e Pavement Rank

e Change in Condition
Use: 01, 02, 03, ...99

Example Section names:

RD 01
PAO 01
UR 03
Pavement Surface Types
Abbreviation Name Distress Reference

AAC Asphalt overlay over concrete Asphalt

ABR Asphalt over brick Asphalt

AC Asphalt concrete Asphalt

ACT Asphalt over cement treated base Asphalt

APC Asphalt overlay over Portland cement concrete Asphalt

APZ Asphalt over pozzolanic base Asphalt

BR Brick Asphalt

COB Cobblestone Asphalt
GR Gravel Unsurfaced
MAT Matting Unsurfaced

PCC Portland cement concrete Concrete

PVB Paving blocks Asphalt
SS Stabilized surface Unsurfaced

ST Surface treatment Asphalt

X Other Asphalt
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3. Select the Section tab, then the New button to begin adding Section data.

New Section = O X
SectionID: * [A018 ] From: [00 ] To: [00
See below for c AT R — e s Prra
onstructed: [Thursday . January v | Length:* |260 Width: _100 ] i
detailed
information on » Rank:* P v Surface Type:~ PCC v 3
defining Section Slab Data
Rank. Slab Length (Typical) [125 ' Slab Width Ft
“PAVER Mandatory field
Section ID is in use or a required property is blank. The Slab Data Cancel

N sectionisonly
displayed for PCC
Surface Type

Airfield Section Rank

Rank

Code

Description

Primary

Primary pavements are mission-essential pavements such as
runways, parallel taxiways, main parking aprons, arm-disarm
pads, alert aircraft pavements, and overruns (when used as a
taxiway or for takeoff). In general, only pavements that have
aircraft use on a daily basis or frequently used transient
taxiways and parking areas are considered primary

Secondary

Secondary pavements are mission-essential but occasional-
use airfield pavements, including ladder taxiways, infrequently
used transient taxiway and parking areas, overflow parking
areas, and overruns (when there is an aircraft arresting
system present). In general, any pavements that do not have
daily use by aircraft are secondary

Tertiary

Tertiary pavements include pavements used by towed or light
aircraft, such as maintenance hangar access aprons, aero
club parking, wash racks, and overruns (when not used as a
taxiway or to test aircraft arresting gear). Paved shoulders are
classified as tertiary. In general, any pavement that does not
support aircraft taxiing under their own power or is used only
intermittently is considered a tertiary pavement.

Unused

Unused pavements include any pavements that are
abandoned (not maintained) or scheduled for demolition.
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Road and Parking Section Rank

Rank Code Description

Primary pavements include installation roads and streets that
serve as the main distributing arteries (arterials) for traffic
originating outside or within an installation. These pavements
have high traffic volumes and speeds of 35 to 55 mph but may
Primary P include collector or local streets that service mission critical
facilities. Classification of vehicle parking areas as primary
pavements should be restricted to those areas associated with
access to mission-essential facilities, such as alert facilities,
munitions facilities, and medical facilities.

Secondary pavements include collector streets that gather and
disperse traffic between arterials and local streets. They will
have lower traffic volumes than primary pavements and
speeds of 25 to 40 mph. Most parking areas that support daily
traffic on a base are considered secondary pavements, unless
a specific mission dictates otherwise.

Secondary S

Tertiary pavements include local streets that provide access
from collector roads to individual facilities. Unsurfaced roads
Tertiary T are also typically classified as tertiary. Any parking area that is
not used on a daily basis or is excess to the standard facilities
requirements is considered a tertiary pavement.

Unused pavements include any pavements that are

Unused U abandoned (not maintained) or scheduled for demolition.

4. The Section tab contains additional fields for calculating area. The Calculated
Area is a product of the Section’s user-entered Length and Width and cannot be
edited. Decreases in Section area (resulting from items like cutouts) should be
entered as negative values. Calculated Area and Area Adjustment are totaled to
obtain the True Area displayed (the value used in PCASE 7 calculations and
reports). The True Area field can be edited directly if the true area of a Section is
known, then PCASE 7 will calculate the Area Adjustment automatically. Area
adjustments can also be made at the Branch-level.

The formula for calculating Total Slabs is based on the sections True Area and the
average Slab Length and Slab Width. See below.

True Area
Slab Length x Slab Width

Total Slabs =

Total Slabs = 11,200 = 40 5lab
ara aS_Z[]X'l‘il-_ abs
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The formula for calculating Joint Length is based on the average Slab Length and
Slab Width, along with the dimensions of the Section. The formula used for Joint

Length is shown below.

Joint Length = [(

Section Length
Slab Length

Section Width

) - 1] * Section Width + [( Slab Width ) - 1] % Section Length

Note: Calculated values for Joint Length and/ or Total Slabs can be overridden.

You are editing:

(®) Current Values | () Histerical Inspection Values vI

N ] [ om | | o | G

Shuqual::APPARK:AO1B GotoSystem |8
Network _ Branch = Section Tables and Tools
. > Edit Inventory | &
Section ID From |00 To |00
| | |: Picklists > %.
Surface Type |PCC Rank | v| Last Construcgg?a 1/1/1959 Descriptive —
Fields to g
FOD Aircraft |F-1s v| Date was back calculated manage fields. g:
Length Width R’ Colculated Area | 26,000.00 -
ER
Calculate Descriptive Fields User Defined Fields g
Area =
®  adiustment 000 Sqft O True Area m SqFt g
Slab Data ¥
Slab Length (Typical) Slab Width Ft —
Total Slabs (144 Joint Length |3453.3] Ft
Comments pasign St
Asset Asset
Items Data

(@5 |[E0 |
AN

The number of images
assigned to a Section are
displayed within the
Image Viewer button.

Historical Inspection Values signifies that the
values being displayed are from previous
inspection data. Selecting this option invokes
a drop-down list of historic inspection dates
from the database. Once a date range has

been chosen, the associated data will
populate in the form fields.
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7.1.4 Condition/Families

The Conditions/Families Section sub-tab offers a convenient way to view conditions
associated with all construction and inspection dates and family assignment data.

e View all latest conditions: Displays a table with the last computed/inputted
condition indices associated with the selected Section.

e View all indices and dates: A complete listing of every condition index for every
date occurrence listed within the Section history.

e View one condition index for all dates: Shows all dates for each selected index.
After selecting this option, the drop-list of condition indices will activate.

e View PCI Deterioration Family Assignments: Displays Family assignment data
for the selected Section. You can also change the Family assignment with this
option.

e View M & R family assignments: A table displays M &R Family types and
Family names for the selected Section.

Network Branch Section

Section tab
sub-tabs

(@ View zll latest conditions (O View PCI Deterioration Family Assi

O View all indices and dates O View M&R family assignments

(O View one condition index for all

Zoom Allowable Gross Load
Allowable Gross Load H

5 Allowable Passes
Revise Layout Allowable Passes Frost
Save Layout

Delete Saved Layout

sajdwes | saijwe suopipuoy S3Hadolg

Right-click within a grid
cell to open a menu of
options

Change Sort Order
Search

Open in Excel

Export to file (*.xlsx) Shoulder Condition
Pavement Markings

Export to file (*xml)

1 Print

You are editing: (® Current Values (O Historical Inspection Values

0?2 |[ Bo | | New | | Coy | | Delet Close
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7.1.5 Samples

Samples can be added or deleted at the Section-level using the Samples sub-tab. Selecting
New Sample creates a new row where you can edit the default Sample Number, Sample
Size, and Comments fields. To delete a Sample, highlight the Sample row, then click on
Delete Sample.

Network Branch Section

Sample Number | Sample size | Size units |Comrnen‘ls
001 200.00| SgFt

w2 o sor |

Samples
sub-tab

| New Sample | | Delete Sample |

You are editing: @ CurrentValues O Historical Inspection Values v

Q

]
(1]
I galdunsl s31|1We / SUOIIPUOY) Im!mdmd

| @ |[&0 | [vev | [Teo | [[ose=T]

7.2 GIS Assignment

The GIS Assignment tool links Sections to GIS data, and allows you to create, remove, or
modify the link between pavement inventory Sections and map features.

If GIS data has already been linked to Sections within the database; a tree selector list of the
inventory and corresponding GIS map will populate. Note: The GIS Assignment tool option will
be disabled if the current database does not contain GIS data.

1. The GIS Assignment Tool form opens in Select mode by default. If you wish to only
view GIS data and not make Section assignment changes, switch to Pan mode.

2. Unassigned inventory Sections and GIS data will be colored red in the tree, and within
the GIS map. To make an assignment, select an unassigned shape from the GIS map then
select the Section ID in the tree. When the assignment has been completed, the Section
ID and the map shape will be colored green.

To unassign a Section within the GIS map, double-click on the Section in the GIS map.
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‘ ‘ ™
[ .
Borders B

4 ‘ & ‘ 2 L B
Pan || Select } | Zoom Area Zoom Out Center

& | L .
‘ ‘ Print || View Event @ Show an event category

Legend and Themes

Assigned
UnAssigned

Click on the unassigned
Section, then select the
Section ID from the tree to

make an assignment

(= @ APRON

e r—
[

Assigned

Right button click for details on section
and sample (when available)

! I Center and zoom during non-map selections

Options for border visibility

o e || o |
m Out Center || Print || View Event

# Show an event category ~

.

i

Additional
display options

]

i:l Toggle all I:;orders on/off (The selection box is white when off, blue when on)
i1 Toggle all borders Colored/Default (The selection box is white when default, blue when colored)
@ Toggle all borders Thick/Thin

(The selection box is white when thin, blue when thick)

4 Show an event category =
Q Hide all events
Branch Names
Section PIDs
Section True Areas

NeilArms:APRON::A

User Defined Information

Inventory Latest Inspection and Sample Images
Work

Image
View Images for Section -

File

View Images for Latest Inspection

Context Map

Last Branch PCls
Last Section PCls

Last Major Work Dates

Center and zoom during non-map selections

Last Global Work Dates
Last Local Work Dates
Required Project Year

Right button click for details on section
and sample (when available)

Ad Hoc Query

Inventory ltems Above Critical
Inventory ltems Below Critical
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7.3 Asset Management

The Asset Management tools allow you to view an inventory through an Asset Management
perspective. Assigning Assets to an inventory creates an association between the pavement
inventory and the Real Property inventory. Additionally, once this link has been established,
reporting tools can be ran using Asset parameters. Asset items can be imported into PCASE 7
using the Import/Assign Asset Items using GIS/Tabular Import tool; where you can view and/or
edit Asset identities and make assignments.

Note: In order to use these tools, turn on Show Asset Items under File > Database Properties >
Preferences. Once Show Asset ltems has been enabled, the tool options will appear beneath the
GIS Assignment tool.

File  System Tables and Tools  Preferences  Window  Help

H nventory -
| [l Define Inventory

@ Reports = [~ Selectors ~ fA Work - #{ Design Module [*7] Evaluati

GIS Assignment

| Asset Management & mport/Assign Asset Items using GIS/Tabular Import
Centralized Asset Management b View/Edit Asset Identities
g4  Copy And Move Data Assign/Unassign Asset ltems

7.3.1 Import/Assign Asset Items using GIS/Tabular Import

The Import/Assign Asset Items form is modelled after the GIS/Tabular Import form, and
follows a similar workflow. First select a file type to import within the Inventory Data
File to Import group, then Browse to the Asset data file location on your computer. Once
you’ve selected a file, the file path will populate in the field next to the Browse button.
Select the Assign Imported Items checkbox if you wish to assign the imported Asset data,
and choose an Update Level option. After the required fields have been satisfied the Next
button will enable so that you may continue to the next few steps. Options for assigning
Asset items will follow once the import process has been completed. For more
information on assigning Asset items, refer to Section 7.3.2.
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Import/Assign Asset [tems E@

Inventory Data File to Import

(® GIS Shapefile Excel Spreadsheet (O €SV Comma Separated Values

HAPAVER\PAVER Reference\GIS_Tabular Dafle\InventoryMaps - Ft Campbell- Tigerbrain\2018_FTC_Sections_05252018.shp Browse
Assign Imported ltems CATCD Type: [Nmy ~

Update Level

(O Branch (@) Branch and Section

Destination Inventory Database

Test Database

Opens an Excel spreadsheet
template which shows the
required column format for import

Click on the Next button to
proceed to the next form

|V Show template ile [ Cancel | Finish
\
Import/Assign Asset [tems \ E

Assignment Target Fields

Network ID: C |NE'IWORKID v| Branch ID: C |BRANCHID v| Section ID: C [ssc'nomn v|

Branch Linear Segmentation

CAT Code: [catcp ~| RPSUID: [RPsuD  ~| | 7| SiteName: [siTEID v|[ 7]

RPUID: [RPUD  ~|[ 7] Fadility ID: [Faciup | [ 2| Facility Name: [Facinm || 7]
Dominant [ o
T

Section Linear Segmentation

CAT Code: |caTc ~| RPSUID: [RPSUID || 2] SiteName: [siTEID ~|[2]

RPUID: [RPUID v| | 2| Facility ID: [Faciip  ~| | 2| Facility Name: [Facinm || 2]
Eon'_\i_m [ »
Fer ey

Proceed to the next form to
validate items, unless you
would like to make changes
to the above fields.
“Mandatory fields identify items to modify and cannot be changed
Show template file | Cancel < Back Next > Finish




7.3.2 View/Edit Asset Identities

Assets can be created and edited individually in the system tables using the View/Edit

Asset Identities tool. The Add button creates a new row within the tab you currently have
open so that you can enter information directly in the grid. The Delete button will display

when the selected row can be deleted — information that is currently in use within the

database cannot be deleted. Assignments can also be undone by selecting a row, then the

Clear assignments to selected item button.

Descriptive Inventory Droplists

1) Zone 2) Section Category 3) Shoulder 4) Street Type 5) FAC 6) CATCD
7) Site ) Faciiity 9) Manage Descriptive Fields

Facility ID | Facility Name RPUID  |RPSUID - Site Dominant Fac Sort Order | A
NFA1DDDDDDE| TAXIWAY J (ON Rw 14) TO CALA (21159 1- MCAS CH| 11210
NFA1000000¢ VTOL LANDING PAD (KILO TAXIWw 22161 1-MCASCH| 11125 Alpha
NFA1000000¢ COMBAT AC LOAD AREA 20639 1-MCASCH| 11656 Alpha
NFA1000000¢ AIRFLD PAVEMENTS-TAXIWAY #1) 17993 1-MCASCH| 11210 Alpha
NFA1000000¢ FIVE REFUEL THRU LN BY TAXI\w 20030 1-MCASCH| 11210 Alpha
NFA1000000¢ ACCESS APRON HANGAR 1700 | 20040 1-MCASCH| 11340 Alpha
NFA1000000¢ AC WASHRACK PAVEMENT (FAC | 20933 1-MCASCH| 11610 Alpha
NFA1000000¢ RUNWAY 14L 22022 1-MCASCH| 11110 Alpha
NFA10000007 ACFT WASHRACK BY 1700 18576 1-MCASCH| 11610 Alpha
NFA1000000¢ RUNWAY 32L 22025 1-MCASCH| 11110 Alpha
NFA1000000¢ FOUR REFIUEL THRU LANE Tw/ A | 20031 1-MCASCH| 11210 Alpha
NFA1000000¢ TAXIWAY BTWN Rw/ 19823(0LD 1/ 20035 1-MCASCH| 11210 Alpha
NFA1000000¢ TAXIWAY E (ECHO) 20027 1-MCASCH| 11210 Alpha
NFA1000000¢ VTOL LANDING PAD (NE RW32) | 18443 1-MCASCH| 11125 Alpha
NFA1000000¢ WARMUP PAD NO1 BY HUB 20042 1-MCASCH| 11642 Alpha
NFA1000000¢ TAXIWAY NO. 3 INNER 21840 1-MCASCH| 11210 Alpha
NFA1000000¢ ACCESS APRON HANGAR 1665-11 20039 1- MCASCH| 11340 Alpha v
Clear assignments to selected item Close ‘ | Add (Inuse)
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7.3.3 Assign/Unassign Asset Items

The Asset assignment tool is comprised of three tabs and a List Selector, which launches
with the assignment tool to make searching for selections easier. The first tab, Asset
Inventory Items, provides options to assign Asset items.

View or edit
) Assign Asset | y ltems to P t y Items (MCASCP:HPAVTL: HOTA) ) I ===
Asset Inventory kems  Asset Use Category  Clear fem Assignmerts Asset identities
Cument Assignments:
Branch RPUID: Unassigned Clear assignment Branch:HP4VTL Section'HO7A
Edit Selected Asset
‘ Drag a column here to group by that column. ‘
Select Row to be Assigned ‘ Assignglg:n_?gjs Using ‘
RPUID  Facility ID Facility Name Dominant Facility CAT Code  RPSUID  Site Name ~
| NFA100000087443 | TAXIWAY J (ON RW 14) TO CALA | MCAS CHERRY POINT MAIN BASE | Assign to Current Network |
22161 | NFA100000086408 |VTOL LANDING PAD (KILO TAXIWAY) 11125 1 MBS CHERRY POINT MAIN BASE :
| Assign to Current Branch |
20633 | NFA100000085016 | COMBAT AC LOAD AREA 11656 1 MCANCHERRY POINT MAIN BASE
17933 |NFA100000063968 |AIRFLD PAVEMENTS-TAXIVAY #19 11210 1 MCAS BHERRY POINT MAIN BASE [ Assign o Current Section |
20030 | NFAT00000082518 |FIVE REFUEL THRU LN BY TAXIWAY H 11210 1 MCAS CHRRRY POINT MAIN BASE —
20040 | NFA100000082616 | ACCESS APRON HANGAR 1700 11240 1 MCAS CHERRY POINT MAIN BASE [ Include History
20933 | NFA100000083492 | AC WASHRACK PAVEMENT (FAC 1701) 11610 1 MCAS CHERRY POINT MAIN BASE
22022 | NFA100000063664 | RUNWAY 14L 11110 1 MCAS CHERRY ROINT MAIN BASE
18576 | NFA100000078488 |ACFT WASHRACK BY 1700 11610 1 M A
Filter Grid - Filter rows in the selections grid allowing for casier selecti - Select the row you would like to
RPUID assign, then an assignment level
Facility ID
Facility Name
Dominant Facility CAT Cof
RPSUID
Site Name

The next tab, Asset Use Category, allows you to assign Asset types based on pavement

use
Asset Inventory tems Asset Use Category  Clear tem Assignments
Current Assignments:
Branch CAT Code: Unassioned | Clearassignment BranchHPAVTL  Section:HO7A
Assign Asset Categories to
[ Drag a column here to group by that column. ‘ Entertext to search... v Branches using |dentitity
Asset ltems

Select Row to be Assigned

CAT Code Type FAC FACTitle CAT Code  CAT Code Title A Assign to Branches Using
Navy 1111 | FIXED WING RUNWAY, SURFACED ‘ 11110 RUNWAY/FIXED-WING - SURFACED QuecyiTodl

Navy 1111 |FIXED WING RUNWAY, SURFACED 11125 FIXED-WING AIRCRAFT (VTOL) LANDING PAD
Navy 1112 |ROTARY WING LANDING AREA, 11115 RUNWAY ROTARY-WING

Navy 1112 |ROTARY WING LANDING AREA, 11120 HELICOPTER LANDING PAD Assign to Current Branch
Navy 1113 | RUNWAY OVERRUN AREA, SURFACED 11130 RUNWAY OVERRUN - PAVED SURFACED
Navy 1114 | RUNWAY, UNSURFACED 11112 RUNWAY/FIXED-WING-UNSURFACED

Navy 1121 | TAXIWAY, SURFACED 11210 TAXIWAY [ Include History

Navy 1131 |AIRCRAFT APRON, SURFACED 11320 AIRCRAFT PARKING-APRON CAT Code List Type

Navy 1131 |AIRCRAFT APRON, SURFACED 11340 AIRCRAFT ACCESS-APRON Navy v
Navy 1131 | AIRCRAFT APRON, SURFACED 11635 ARMING AND DE-ARMING PAD

Navy 1131 |AIRCRAFT APRON, SURFACED 11650 TOWWAY v

< >




The last tab, Clear Item Assignments, gives you the ability to clear Asset item
assignments. Select a row, then the Clear Assignments to Selected Item button to clear a
single assignment. If you wish to remove all assignments, select the Clear All
Assignments button.

v

Asset Inventory ftems  Asset Use Category Clear ltem Assignments
RPUID | Facility ID Facility Name Dominant Facility CAT Code |RPSUID | Site Name A
| NFA100000087443 ‘TAXIWAY J (ON Rw 14) TO CALA ‘ MCAS CHERRY POINT MAIN BASE
22181 NFA100000086408 |VTOL LANDING PAD (KILO TAXIWAY) 11125 1 MCAS CHERRY POINT MAIN BASE
20639 NFA100000085016 | COMBAT AC LOAD AREA 11656 1 MCAS CHERRY POINT MAIN BASE
17983 NFA100000063968 | AIRFLD PAVEMENTS-TAXIWAY #19 11210 1 MCAS CHERRY POINT MAIN BASE
20030 NFA100000082518 | FIVE REFUEL THRU LN BY TAXIWAY H 11210 1 MCAS CHERRY POINT MAIN BASE
20040 NFA100000082616 | ACCESS APRON HANGAR 1700 11340 1 MCAS CHERRY POINT MAIN BASE
20939 NFA100000083452 | AC WASHRACK PAVEMENT (FAC 1701) 11610 1 MCAS CHERRY POINT MAIN BASE
22022 NFA100000063664 | RUNWAY 14L 11110 1 MCAS CHERRY POINT MAIN BASE
18576 NFA100000078459 | ACFT WASHRACK BY 1700 11610 1 MCAS CHERRY POINT MAIN BASE
22025 NFA100000063651 | RUNWAY 32L 11110 1 MCAS CHERRY POINT MAIN BASE
20031 NFA100000082527 |FOUR REFUEL THRU LANE Tw A 11210 1 MCAS CHERRY POINT MAIN BASE
20035 NFA100000082563 | TAXIWAY BTWN RwW 19823(0LD 10) TXw/ 11 (11210 1 MCAS CHERRY POINT MAIN BASE
20027 NFA100000082484 | TAXIWAY E (ECHO) 11210 1 MCAS CHERRY POINT MAIN BASE
18443 NFAT00000086382 |VTOL LANDING PAD (ME RWw32) 11125 1 MCAS CHERRY POINT MAIN BASE
20042 NFA100000082634 |WARMUP PAD NO1BY HUB 11642 1 MCAS CHERRY POINT MAIN BASE
21840 NFAT00000062727 | TAXIWAY NO. 3 INMNER 11210 1 MCAS CHERRY POINT MAIN BASE
20038 NFA100000082607 | ACCESS APRON HANGAR 1665-1667 11340 1 MCAS CHERRY POINT MAIN BASE
22024 NFA100000063682 | TOWWAY CRASH FIRE 11650 1 MCAS CHERRY POINT MAIN BASE
21842 NFA100000062745 | AIRFIELD PAVEMENTS- TAXIWAY D 11210 1 MCAS CHERRY POINT MAIN BASE
18442 NFA100000086351 |VTOL LANDING PAD (RUNWAY 23) 11125 1 MCAS CHERRY POINT MAIN BASE
21168 NFA200000332362 | TAXIWAY "L" NEAR THE APOE 11210 1 MCAS CHERRY POINT MAIN BASE
":'\f\'?‘l AMCA1ANANNNDIRIC DCCIICI TAVIAY DV DR 11910 1 MOAC FAUCDDY DOIKT MMAIRL DI\CI:)
Clear Assignments to Selected ltem ‘ ‘ Clear All Assignments

7.4 Centralized Asset Management

Asset files can be created for distribution or imported using the Centralized Asset Management

tools. Centralized Asset management is intended for organizations with centrally managed
Assets of multiple inventories. See the flow chart below for a visualization of the process.
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Real Source Table (SOurce Table Contains: \
(CSV or XLS) Column of RPUIDs (no
Prop erty duplicate rows)
System < ; Columns of Additional Real
\Property Data )

PAVER™ function:
Define Asset File

P7Assetldentities
file
Database Database Database
Manager Manager Manager

PAVER™ function:

Import Asset File
Database with Database with Database with
Asset Asset Asset

Assignments Assignments Assignments



7.41 Create Asset File for Distribution

Prior to using the Centralized Asset Management tools, the organization’s appointed user
should create a source table from the Real Property system; a single Excel spreadsheet
containing all desired RPUIDs (Real Property Unique ID) to be tracked. Be sure to create
an .e70 backup of your database before importing a file (File > Export Open Pavement
Database). A message displays after selecting Create Asset File for Distribution, asking if
you would like to proceed.

Note: This function should only be accessed by a single user within an organization to
prepare the organization’s Asset items.

Define Asset Items from a Real Property Asset Management System >

This type of asset management is intended for organizations with
Centrally Managed Assets of multiple inventories.

We recommend creating an E70 backup of your database before
importing a file.

For more information about how this tool works please reference the
User Guide,

Do you wish to proceed?

Yes No

The Create Asset Items form supports CSV and XLS file formats. The file to be imported
must contain a column of RPUIDs which does not duplicate row values, this column
should be named RPUID. Additional columns from Real Property systems should also be
included for import to PCASE 7, as this table will replace the Site and Facility system
tables. Recommended columns include: RPUID, Site Name, Facility ID, Facility Name,
Dominant CATCD, or any other identifiers. Once the source table has been created and
formatted, it is ready to be converted into a P7Assetldentities file.

Note: Only include desired data in the exported file, as hidden rows and columns will
also be imported. Filtering on FACs applicable to PCASE is advised, if your system
Supports it.
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=] Create Asset Ite

Whatljo You Want To Create?
(®) Asset Inventory ltems

Select the type of Asset file

(O Asset Use Categories ::

I you would like to create first

Data Format

Source for Table of Asset fems

(O CSV Comma Separated Values \

Review Asset kems

Once a file has been
selected, data will
display in the Review
Asset Items section

Select the source table file
format, then Browse to it on
your computer

Close:

To proceed, select the RPUID column name and optionally the Dominant CATCD
column. Select Show All to select from all columns. Note: If using Show All, edit
duplicate values in their desired RPUID column. The program will only save the first row
with each value in the selected RPUID column. After the P7Assetldentities file has been
created, it can now be imported into the appropriate database.

Note: If the desired column name is not available within the RPUID drop-list, the

program has found duplicate values in the column.

7.4.2 Import Asset File

Ensure the database that you would like to import
the P7Assetldentities file into is currently open.
Selecting the Import Asset File tool will prompt
an informative message, asking you to confirm
prior to proceeding. PCASE 7 will now compare
the existing Asset information in the inventory to
the file you’re attempting to import and will only
proceed with the process if all of the current Asset
RPUIDs match the IDs in the file.

Import Asset ltems.

Browse to and select a .P7Assetldentities or PTAssetTypes file.

Automatic File Validation will ensure the file is compatible with this
inventory before the import begins.

Performing this import will copy the data from the selected file into the
currently open Inventory and convert existing asset assignments to the
new data.

By assigning a row of this data to an inventory item you associate the
data found in the row with the Network, Branch, or Section.

Assigning a row allows all of the data within that row to be used for
selection and reporting.

Are you ready to proceed?

ok || cancel
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7.5 Copy and Move Data

Prior to using the Copy and Move Data tool, first ensure that your data is backed up as this tool
makes irreversible changes to data.

Confirm Copy and Move Startup

tool.

The Copy and Move Data Tool makes irreversible changes to your data.
We STRONGLY recommend that you backup your data before using this

Are you confident that your data are safely backed up?

Yes No

Select the inventory item you wish to move or copy from the Source box, then select the
Destination for the inventory item you wish to move or copy. The Move button relocates an item
to a specified location (Destination), while the Copy button leaves the original item in its
location and places a copy in the specified Destination. Both the Move and Copy buttons remain
disabled until an acceptable selection combination has been achieved. All data movement is
restricted to the data within the open database. If you wish to move data between databases, use
the Combine Inventories tool within the File menu. The Copy and Move Data tool also allows
deletion and renaming of inventory data located in the Source box. The Select Sections Using
Query Tool button allows you to select a subset of data. The Respond to selections checkbox
links the Copy and Move Data tool to Selectors, so that you can make your selections using the

Selector tools.
Copy and Move Data E]
Source Destination
] Networks A (=) Metworks -
(= POLK (= POLK
[=] Branches =l Branches
& APCR £ APCR
[ Sections [ Sections
= APFIRE = APFIRE N
Sections Move -> Sactions
(=) APH4239 =] APH4
& Sections Copy-> :'P%;fisﬂ';s The Move and Copy
) APHA
& APHe2E2 ot~ @ Sections buttons are enabled
[ Sections .S“E‘s"""-t“fe : 14285 because valid
) APHA295 e @ Sections )
@ Sections poeliiirekic 1 APH4297 selections have
=) APH4237 ] s en % Sect .
T o Sectoms Cory Ve been made in both
B APT [@ Sections the Source and
[# Sections = APUAS . .
5 APUAS & Sections Destination boxes
[ Sections = APWR
= APWR [+ Sections
P— ~ A Nt A
Delete Rename | Select Sections Using Query Tool |
[ Respond to selections ] Respond to selections
Close
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8 Reports

View and filter data in a variety of different ways using the Reports tools. GIS Reports offers
multiple GIS map views based on the current inventory and associated data. Summary Charts
allow you to select the X Axis and Y Axis from a drop-list of options, as well as Condition
criteria for the chart. Enterprise Summary Charts provides options to generate reports grouped by
selected attributes and condition type. Standard Reports contains specific report types to choose
from, and also allows you to select a subset of the inventory using the Query Tool. Finally, User
Defined Reports give you the ability to select from a list of Memorized Reports as well as create
a new custom report.

8.1 GIS Reports

The GIS Reports tool provides a tree of GIS map views, which you can select from. Multiple
maps can be open simultaneously. Click on an item within the tree to view data.

[ Select Views (o[- (]

{=I Inventory and work history

[] Inventory: Surface, Use, Rank, Category

[ work History

[] Work Required by Category

[] work Required Projects

[] Work Reguired Projects by Start Year

[] Latest Major Work Type

[] Latest Global Work Type

[] Latest Local Work Type

[] Asset ltems
= Family assignment

[] Assignment of PCI Deterioration and M&R Familie
{= Condition

[] Latest Conditions

[] Current Predicted PCI

| Close |

Below is an example of the Inventory: Surface, Use, Rank, Category view. For more information
on GIS window functionalities, refer to Section 7.2 GIS Assignment.
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Inventory: Surface, USQ, R;Hk, Category

{ Goe) i1 oy -
I:?n SXct ‘ Zoom Area Zoom Out Center | Show Eabels Pﬁt ExpLoEr‘t{GIS [ View'!vent @ Show an event category ~ [ Bo;a‘ers 7 HidL:Sel
Legend and Themes
APRON
HELIPAD
RUNWAY
TAXIWAY POLK::PADPS:ADB
Use = APRON
Q
4
Rank Select a map shape
gf,f:féy to view inventory
information
= Center and zoom during non-map selections Right button click for details on section and samgl:a(lm) |
POLK: :PADPS:A0B
Use = APRON J- / e

POLK:PAOPS:AD1B -- Use = APRON /

User Defined Information /
Inventory

Work

View Images for Section

View Images for Latest Inspection

Context Map

8.2 Summary Charts

Graph and compare two attributes of a database using Summary Charts. Select categories to
represent the X and Y axes using the associated drop-lists, then select a condition index from the
Condition drop-list. Note: For the chart to work properly, you must have condition data
available for the selected index. The chart will populate with data after you’ve made your
selections. Below is an example of a Summary Chart. Right-click within the chart area for zoom,
print, save, and graph property options.
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- ———
ﬁsaiﬁmw Charts (o e ==
*R e L apection
T4
6 . .
Make selections using

& the drop-lists for the
4 chart and grid to

§ 3 populate with data
2
1
0

) 00.02 03.05 06-10 1115 16-20 21.25 2630 31.35 3640 41.50 50+
Grid values

are editable \ Age Atlnsp

0

3
06-10 7 537642 |Saft | 19 18 0 10 8 8 78.29 7833
1115 74 553,309 | Sqft 20 18 14 14 12 12 87 87.29
16-20 5 289,577 | SqRt 10 13 19 19 17 17 778 79.49
21:25 6 208.136 | Sof 2 2 2l 2 76.87 v
@ AlSections O Subset of Sections Opens the Enterprise » E s o |

Summary Reports
window

8.3 Enterprise Summary Reports

Enterprise Summary Reports are a reporting

e e o .
() Summary For Enterprise =5 EcR ==
feature that allows you to select a Subset of Bl
1 1 Generate reports that group by the selected attributes on the left and summarize the
Sections or All Sections from the currently iyl e i ooty
open database to group by a selection of Geaipby Condiicniypea tolnckude
properties, as well as a selection of Selected Name A|[ selected  Name A
condition types for weighted average [ |Ageat Last Inspection B |acneen
condition parameters. After you’ve made Age at Time of Repot O |FOD index
selections from both columns, click on the Eaiiilica O |ropPetentaica?
Calcu.le.lte button jco gene?rate results in the 5 |ekrcas O, lrorastaeR
Condition Groupings window. :
] |CAT Code Tie [0 |FOD Potential KC-135
0 |Category [ | FOD Potential Rating
[0 |Condtion Sl O |Pelat Last inspection B
® A Seciors O Sl Sects [ o
| Cancel |
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Condition Groupings E]

Grouping Property | Value | Pavement Area | Unit | Wi Avg Condttion ~

ACNFCN By Age | Age a-10 23400007 | Sgft 263

ACNFCN 8y Age \dge | 10-20 | 110728200 Soft | 1720

ACNPCN By Age Age 20- 30 269.547.00 | Sqft 114 : - _
ACNPCN By Age ﬁsﬂ-‘ 3040 IZE&G?.M{ SRt - 168 Right-click in thegrld
ACNFCN 8y Age \Age | 40-50 | 1564100 Saft | 290[ | ared for report options
ACNFCN 8y Age \Age | A | 1.802271.01| 59t | 1

ACNFCN 8y CAT Code | CAT Code | | 110000501 Sof | 770

ACNFCN By CAT Code | CAT Code | 11227 126,607.00 | Sqft 282

ACNPCN By CAT Covle |cATCode | 17212 [ Zgom o 087

ACNPCN By CAT Code . CAT Code | 17110 | - o287

ACNPCN By CAT Code |CATCode [ 1139 | Reviselayout 0.0

ACNFCN 8y CAT Code |CATCode |Ar | Savelayout 1.2

ACNPCN By Rank | Rank | | Delete Saved Layout 142

ACNPCN 8y Rank | Rank | S | Change Sort Order 24‘3

ACNPCN By Rank Rk [T 71.85

ACNFCN 8y Rank |Rak  |Ar | Search 1.6

ACNECN By RPUID FRUD | 295612 g [Q 142

ACNFPCN By RPLID AP | - 300

ACNPCN 8/ APUID (apup | r0s125s | EXPOttefile Cds) 094

P [ maian | aee | Export to file (*.xml) « an I

| Print Clase

8.4 Standard Reports

The Standard Reports tool provides five set report options.

e Branch Listing Report: Produces a list of all Branches within the database and associated
information (eg., usage, number of Sections, total area, etc.), followed by a summary of
Network, Branch, Section, Total True Area, and Average Branch True Area totals.

e Work History Report: A Section-by-Section report of all work completed within an
inventory; over the life of the database. There is a summary at the end of the report which
displays Section Count, Area Total, Thickness Avg., and Thickness STD totals for each
type of work in a pavement history.

e Branch Condition Report: Displays both the average and weighted average condition for
each Branch, including standard deviations. After this report has been selected, a list of
condition Methods will populate. Choose an item and it will move into the Selected box,
the Execute button will also enable so you can run the report. A summary of the Branch
condition data is provided at the end of the report.

e Section Condition Report: Same report format as the Branch Condition Report, except
data is displayed at the Section level. Report data is summarized on the last page.
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e Linear Segmentation Report: Produces a report containing Real Property Asset
information in the database such as RPUIDs, weighted average condition, area, and
CATCDs. Note: Show Asset Items (File > Database Properties > Preferences) must be
turned on in order for this report to appear as an option in the list of Standard Reports.

You can include All Items in each report, or use the Query Tool to build a Section subset with
the Build Selection Using Query Tool option. Click on the Execute button to formulate a report.
The Report Viewer contains a tool bar with report options.

8! Report Viewer - O *
File View Background =
N ER FMmE- TR ] ~[& 44 P HIP-NBE@-E2@ -
7/27/2021 Branch Listing Report Pagelof2
Report Viewer tool bar Pavement Database: PolkAAF 2619
options for savin Numberof | Truedrea
} p i g Network ID Branch ID Name Use Sectiom (SqF) Comments
printing, exporting, and Copass romwms
COMPASS SWING reconsturcted 0.5 miss
editing the background FOLK APCR BASE AFRON ! 1440000, guth of expansion of TW ||
E H
color of the report POLK APFIRE Fire Station APRON 1 557100
HANGAR 4239
POLK APH4219 AFRON APRON 1 65,043.00
POLK APH4262 ﬁggﬁmua APRON 1 15,64100
HANGAR 4295 R
POLK APH4295 APRON APRON 1 37,59800
NGAR 4297
POLK APH4297 %Nmug APRON 2 53,64300
RUNWAY .
POLK APT TURNABOUT APRON 1 22,50000
POLK APUAS UAS Aproms APRON 2 94,830.00
POLK APWR WASHRACK APRON 1 50,759.00
POLK HPHOS Hospital Halipad HELIPAD 1 640000
POLK HPWARRIOR | Warrior Helipad HELIPAD 1 2,50000
POLK PACI0 C130 RAMP APRON 1 102,02500
POLK PAOPS OPERATIONS RAMP |APRON 1 104,895.00
{|POLK PAS SOUTH RAMP APRON 5 949 44101 !
{|lPOLK RWi634 RUNWAY 16-34 RUNWAY 4 410,000.00 : =
Page 1 of 2 100%

8.5 User Defined Reports

View Memorized Reports, create a new report, or edit an existing report using the User Defined
Report tools. The Memorized Reports drop-list contains previously created/saved User Defined
reports in the database. Select a report and the associated data will populate in a grid below,
additional GIS map/export options will also appear below the grid. To begin creating a new
report, click on the Create New Report button to launch the Query Tool. Select the New button
to name the new report, then proceed with choosing elements for the report. Click on Memorize
to save the report, then select Ok to exit the Query Tool and return to User Defined Reports.
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Memorized Reports

| Inventory Items Above Critical

¥ |

New

Copy |

Refresh
Predicted PCI

|Msmnlize | [ Rename | [ Delete |

This tree reflects
the database
structure. Select a
component of the
hierarchy that
contains the data
elements you wish
to includein the
report

=] Inspections

= Netwarks
2 Branches

- Work History

[ Samples
+ Extrapolated Distresses
© Latest Conditions

- Predicted PCI (Net Calculated)
© Agset Tags

Select Columns Select Rows

[~] Filter Value Lists

Category ~

SectionlD

Move
Up

ory Description
Com
Const_Date Associated

FOD Aircraft

From P R—
Grade

Joint Length

elements from
tree selection

Move
Down

Lanes

Last Global Work Date
Last Global/Major Work
Last Inspection Comme
Last Inspection Date
Last Inspection Total S:
Last Local Work Date
Last LocalfMajor Work
Last Major Work Date
Length

Length x Width

PCI Family
PID

B

Use the arrows to move selected
items over. Each chosen item from
the Select Columns section will be

displayed in the right column.

Memorized Reports | Inventory kems Above Critical

~|

Drag a column here to graup by that column, | | Enter text to search...

MetworkID

Right-click in the grid Ap;;,q;_:
area for print/export FOLK | APHA239 | AISC
options POLK  ~ | APH4257 Al
FOLK APH297 | AteC S
APT Al38 (®) Excel Spreadsheet
APUAS A48 O CSV Comma Separated Values
APUAS A58 () ASC Tab Separated Values
AFWR ATEC O XML Fie
HPHOS Az08 P,
HPWARRIOR | A2158
PACI30 AG28
5 Network D PAGPS A8 Output folder | || srowseforfoider |
= —
SectionlD | 35 String PAS A078
el FPAS A58 m
is o6 _
FAS Al78
RAW1634 ROIAT
1634 AGIAZ
AN RO247
AWT AG242
‘ mh';;g“'\ Mzp GIS Expott Close
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If you wish to edit an existing report; select the report from the Memorized Reports drop-list,
then click on the Edit Existing Report button to launch the Query Tool. Once edits have been
made, click on Ok and you will be prompted to save your changes. Report changes will be
reflected the next time the report is ran.

9 Selectors

The Selectors menu is comprised of options to help you narrow the scope of an inventory by
allowing you to choose specific portions to work with, in a number of different ways. Areas of
the program that require you to specify a component of the inventory will respond to the input
received from the selector tools. Turn on Respond to selections on the APE or LEEP forms to
use any of the Selectors to change section focus. You can set a program-wide Default selector in
User Preferences > Defaults > Overview > Default selector.

9.1 GIS Selector

If a GIS linkage has been established in PCASE 7 or PAVER™ using the GIS Assignment tool,
the GIS Selector can be used to navigate to Sections of the inventory by clicking on map shapes.

When any of the PCASE 7 evaluation modules are have Respond to selections turned on, the
forms will respond to the Section selections made using the GIS Selector.

& POLK:HPHOS::A20B (1 tems)
& POLK:HPWARRIOR::A21B (1 items)
+ POl K-PAC130-AN?R (1 tems)

Traffic | Section
Aifield Traffic Pattem
POLKAAF2019 v B

Controling Traffic Mode
Use Controling Vehicle from Pattem

[ Use mission critical aircraft for ACN

Select a Section using
the GIS map and the
corresponding form will
automatically populate
that Section’s data

v Results

Th

[ Center and zoom during non-map selections

= i
Layer Model Settings Layers Respand to selections
New ||impot ¥ || Copy || Rename || Delete [ Use Backcalculation (e Material Type
[ Calculate Overlays -
[ Portland Cement Concrete ELERLRe T4 hd

e — Raakiastzogezs Analysis  Overlay Base Unbound Aggregate = 6.00| Ens1 \
) POLK-APH4239-A15C (1 tems) FWD data Natural Subgrade Cohesive Cut - 22250 | BackCale N\
@ 5 i 5 of 20 basins will be evaluated.
7 POLK:APH4262-A05C (1 tems) S o O e \
3 POLK:APH4295::A06C (1 tems)
@ POLK:-APH4297-A10C (1 ems) Select basi{ ) Inventory [E=XECH ]R
# POLK::APH4297::A18C (1 tems) > - &) oy

= = P | @ 2 L o i [ !
@ POLK:APT::A138 (1 items| Eack Pan |Select |  Zoom Area Zoom Out Center | Print | View Event @ Show an event category : |
@ POLK:APUAS::A14B (1 tems) ) A
S T T & | gl The evaluation form
@ POLK:APWR:ATEC (1 tems)

must have Respond to

selections on, to be

used in conjunction
with Selectors.

Right button click for details on section
and sample (when available)

Close
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9.2 GISIT

The GIS/Tree Selector is simply a combination of the Tree Selector and GIS Selector displayed

ree Selector

in one window. This allows you to select an inventory item using the simplest method for that
particular item. For example, if you know only the location of the pavement then the GIS

Selector would be most useful. If you need to trace through the hierarchy of the inventory; using
the Tree Selector would be the more logical choice.

I@ Tree and GIS Selector

M Networks
£l POLK
[ APCR
A4C
1 AFFIRE
A228
] APH4233
A15C
[ APH4262
|
£ APH4295
ADGC
£ APH4297
Al0C
A18C
B APT
A138
[l APUAS
A14B
A198
B APWR
A16C
£l HPHOS
A208
£ HPWARRIOR
AZ1B
= PAC130
A02B
£l PAOPS

Legend and Themes

Ald | @ o L H | = i .
Pan Zoom Area Zoom Qut Center || Print || View Event @ Show an event category &

e

Make selections using
the tree or map

——

)

Center and zoom during non-map selections

[ Locate Mode: mouse clicks synchronize the tree and the map but do not affect selection [ Close

POLK::APH4262::A05C]

Right button click for details on section
and sample (when available)

9.3 List Selector

The List Selector consists of a series of drop-lists that help you navigate to a specific point in the
inventory. While in Selector Mode, the APE evaluation and LEEP evaluation forms will respond
to selections made using the List Selector. The FWD data and DCP data forms will also work
with the List Selector (while in Selector Mode) as long as there is data assigned to Sections.

(T List Selector

MetwerklD | POLK =
BranchiD | APFIRE =
SectionlD | A228 v|

Mame | Fire Station

From |0

b

BN HoR =

Name |POLK ARMY AIRFIELD FORT POLK LA.  ~

To |2

b

S

Close
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Click in the cell
area to select from
filter drop-lists

9.4 Asset List Selector

The Asset List Selector tool will only be visible in the Selectors menu if Show Asset Items is
turned on in Database Properties. The Asset List Selector works in the same manner as the other
Selectors, only it gives you the ability to select Sections based on Real Property Asset filters.
Select a row to navigate to that location. A filter can be applied (left-side of grid rows) using the
drop-lists next to the items listed in the yellow space, Clear Asset Filter will reset any filters
you’ve applied.

Facility ID POLK POLK ARMY AIRFIELD FORT POLK |
Facility Name I

RPSUID
Site Name

COMPASS SWING BASE
1081261 APRON APFIRE Fire Station

1081262 APRON APH4233 HANGAR 4233 APRON
1081262 APRON APHa262 HANGAR 4262 APRON
APRON APH4295 HANGAR 4295 APRON
APRON APH4297 HANGAR 4297 APRON -

Copass rose was reconsturcted 0.5 miles south of expansion of TW

9.5 Tree Selector

The tree structure used in the Tree Selector simulates a Windows file structure and is used
throughout PCASE 7. Move through the hierarchy of the inventory structure by moving down
the tree, until you’ve arrived at the desired location.

=] AFFIRE
AZ2B
[ APH4238
A15C
[ APH4262
ADSC
[ APH4285
ADEC
[ APH4287
Al0C
AlgC
£ AFT
A12B
£l APUAS
Al4B
A13B <
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9.6 Tree Date Selector

The Tree Date Selector lists work items and inspections by date. Selecting a construction date

within the tree will select the corresponding Section. The drop-list at the bottom of the window
provides options to change the hierarchy of the tree.

=

||| Tree Date Selector E
= Metworks N
= POLK
[=] APCR

= AZ2B

[=] APH4233
= A15C

[ AD4C

4/26/2021 [Subgrade Category][ACN/PCN]
2/11/2018 [SCI[PCI[FOD Index]
7/1/2007 [CONST PCIJ
2/11/2003 [SCIJ[PCI[FOD Index]
103011985 [SCI[PCIFOD Index]
772011992 [SCIFCINFOD Index]
7/14/1988 [SCIPCI[FOD Index]
3/25/1985 [SCI[PCI[FOD Index]
7111881 [CONST PCIJ

AFFIRE

2/13/2018 [SCI[FCI[FOD Index]
1/1/1887 [CONST PCI)

2/13/2018 [SCIFCNFOD Index]
5/27/2015 [SCIPCIIFOD Index] v

9.7 Search Selector

Search through a database inventory based on seven predefined categories. Click on one of the
tab buttons across the top of the form to view related items, and make your selections from the
box below. The currently selected item will display within the field above the list box.

Branch-Section-Date

Date-Section[Branch]
| Section[Branch]-Date

k‘ | Close

[ Search

selector [l

Network Id | Network Name | Branch Id | Branch Name |

| Section |d  Section From | Section To |

|ADSC :: APH4262 :: POLK |

AQ01B :: PAQPS :: POLK "
AQ2B :: PAC130 :: POLK
AQ3B :: PAS i POLK
AQ4C :: APCR :: POLK
:: APHA262 . POLK

AQGC - APH4295 ;- POLK s

AQ7B :: PAS i POLK

AQBB :: PAS :: POLK

AOSB :: PAS :: POLK v

Close
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10 Work

The Work menu consists of tools that give you the ability to manage pavement maintenance,
repair, and construction activity.

10.1  Work History

In order to accurately predict future pavement performance, maintenance requirements, cost, and
inspection schedule; the system must have an accurate account of the last construction date for
each Section. PCASE 7 updates the last construction date for the pavement Section, to
correspond with the most recent M&R. The Work tab provides an interface for easily entering
and managing work history data for Sections. The Graphs tab contains a graphic component
which presents charts for each Section; relating condition to work history.

Work  Graphs

4 .00 | Crushed Stone
102,025.00 | SqRt .00 | Portland Cement Concrete 110
102,025.00 | SqRt .00 | High Fines Cortert 333

ED add Work ltem - Work History — O x

s

Work history list
The Add button launches

Section Area  102,025.00

the Add Work Item form so

that you can create a new

record. The Ok and Apply
buttons will enable once
you’ve selected a Work
Type from the drop-list

Work Category * | Major MR v Work Type * v|
Work Date * | 8/ 6/2021 B~ Material Type v|

Select tem to Be Calculated

) Unit Cost $0.00 L= Unit Cost << $0.00

102.025.00

Quantity

@) Total Cost 50.00

The Edit Work Item form is Em=B ]
laid out the same as the

Add Work Item form

* PAVER Mandatory field

Select a Work Type
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e

Inspection Date- | Condtion

5/15/2007
6/24/2011

Method | Pct Load | Climate/Durability | Cther | Source

5/27/2015

2/13/2019

Date  ~| PROJECT |PHASE

7/1/2003 Base Col| BA-BI

Section Conditions
e
g0t e
-
R |
UU' ee:s:r ]
Section condition | 5/15/2007 6/24/2011 5/27/2015 2/13/2019
TN
records/graph Date
Work History
102,025 | SqFt
_ 2U¢
= 15=
H 0§
] 05
%\ au, ‘of s 45—
71112003 71172003 7/112003
Section work I Work Date

records/graph

10.2 Add Work History from GIS/Tabular Data

Import work history from a GIS shapefile or tabular report using the Add Work History from
GIS/Tabular Data tool. The process for using this tool is very similar to the Add Inventory from

GIS/Tabular data tool (Section 2.8).

= Import Work History Data o [[FE (eS|
Work Data File to Import
(® GIS Shapefile (O Excel Spreadsheet (O CSV Comma Separated Values
Browse
Source units

(® English (Units are in IN/LF/SF)

Destination Inventory Database
Mansfield 2015

Opens an Excel
template file

| showtemplatefle |

(O Metric (Units are in MM/M/SM)

Select the type of file to
import, then Browse to
the file on your computer

Buttons will
enable once a
file has been

selected

Mext > Finish |
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/

Import Work History Data

Select the
appropriate
Section PID and
Work History
Fields using the
drop-lists

Section PID
Network ID: * NETWORKID Branch ID:
Work History Fields
T progc
WokGode: | [ ey
. . Work
Moters Ty B

:
b=
o
< < < <
g
< < < < IE'

Section ID: * |SECTIONID v

* PAVER Mandatory
Field

All the mandatory fields are required

Select Next to
continue the
import process

Show template file

Cancel

| \ < Back

Note: Only specific values are allowed in the Work Category column within the tabular data file.
The allowable values are as follows:

"Localized MR"

"LOCALIZED", "LOCAL", "LOCALIZED MR", "LOCALIZEDMR"

"Global MR"

"GLOBAL", "GLOBAL MR", "GLOBALMR"

"Major MR"

"MAJOR", "MAJOR MR", "MAJORMR"

"Layer Construct"

"LAYER", "LAYER CONSTRUCT", "LAYER CONSTRUCTION"
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The results of the import will be displayed in the next window. Validation results below the grid
confirms the number of valid or invalid records, so that you can review and make corrections as
needed. Select Finish once validation has been completed to finalize the import process.

Import Work History Data
Selected FID MNetworklD  BranchlD SectionlD  Project work Date work Code  Work Quantity =
MANSFIELD::05-23::A MANSFIELD A 06142011 : ,304.
MANSFIELD::05-23:B MANSFIELD @ 05-23 B 3-35-0045-01 061472011 OL-AS 16,722 54
MANSFIELD::14-32::4 MANSFIELD © 14-32 A 06142011 OL-AS £3.228.10 =
MANSFIELD::14-32:B MANSFIELD © 14-32 B 06142011 CR-PC 450644
MANSFIELD::14-32:C MANSFIELD @ 14-32 C 06142011 OL-AS 4271217
MANSFIELD::14-32::0 MANSFIELD : 14-32 b] 0BM1472011 OL-AS 557418
MANSFIELD:: 14-32::F (inter) MANSFIELD : 14-32 F [inter) 0BM1472011 OL-AS 16,025.77
MANSFIELD:AFRON::B MANSFIELD @ APROMN B 0BM1472011 OL-AS 11,247.45
MANSFIELD-APRON:-C1 (term) : MANSFIELD : APRON C1 (term) 0BM1472011 NC-PC 9.008.45
MANSFIELD: APROM::C2 MANSFIELD : APROMN c2 0B1472011 OL-AS E0E.TD
MANSFIELD:APROM::C3 MANSFIELD : APRON c3 0EM1472011 OL-AS £B412
MANMSFIELD::RUNUP AREA:14 © MANSFIELD | RUNUP AREA 14 0614201 OL-AS 267285
MANSFIELD::RUNUP AREA;:32 ' MANSFIELD RUNUP AREA 32 3-36-0049-18 06142011 NC-AC 2.787.08
- MANSFIELD:TwWY:A1 i MANSFIELD © Ty (AT 53—5940[)49—13 0614201 (5U-AC (4677435
| =l CRAARIBEIE R AR A CRARBEIE AT CiA A AR ARAG 40 TAEH MR CETRA SR WA B byl
L | 1 F
= Validation Complete =
Valid Records: |28 Invalid Records: 0
_\ Once all records are valid, [ Cancel | [ <Back || Mec> | [ Fnish
the import process can be
completed.
= Import Work History Data == @
IAdded 27 work items. 1 were already recorded | I
After clicking on Finish, a
confirmation window opens
to display what was recorded
Cose. | | <Beck | [ Net= | [ Finsh
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11 Design Module

Prior to beginning a new design project, ensure that you have opened or created a database to
store the design project within (database name is displayed on the bottom-left of the main
window). For instructions on how to import or create a database; reference Chapter 2 File Menu.

111 Getting Started

Select Design Module on the PCASE 7 tool bar to get started with Design.

File  System Tables and Tools  Preferences Window Help

{ i Inventory ~ | @Reports ~ = Selectors <~ /A Work ~ . 2% Design Module |[>7] Evaluation checklist < LEEP evaluation * APE evaluation

11.2 Project Properties

When the Design Module opens for the first time, the only two options are to select Manage
projects... or Import previously exported designs (.p7d files).

Design - No Project

PROJECT

Ma projects... | @ Export All Designs Import

On the “Create a new project” form, name the project, choose a date (or default to the current
date), then select Ok.

Create a new project = O X

Projectname New Project|

Date |Wednesday. September 9, 2026 B-

Ok Cancel
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In the “Edit projects” screen:

1.
2.

Choose the Service from the drop-list that is appropriate for the design project.

The next three fields are optional. Add a Description, Comments, and/or Designer Name,
if so desired.

Select the Consider Frost checkbox, if applicable. Choose the State or country and
climate station you would like to pull frost data from for the design. Click on Select
Using Map to search for and select a weather station. Select an area within the map to
populate Nearby Stations to choose from, or input your location in the Latitude and
Longitude fields. Once you’ve selected a station, click on OK to transpose the station to
the project manager.

Select the Consider Drainage checkbox, if applicable. Choose the drainage station you
wish to pull precipitation data from for the design. Click on Select Using Map to search
for and select a Drainage station. Select an area within the map to populate Nearby
Stations to choose from, or input your location in the Latitude and Longitude fields. Once
you’ve selected a station, click on OK to transpose the station to project manager.

View the drainage and/or frost data by clicking on the Drainage Information or Frost
Information buttons, or by hovering over the blue info icons Q.

Select Close to return to the Design form. Note: If required information is missing the
Close button will be greyed out and an error marker icon will display. Hover over the
error marker icon ® to view the tooltip for next steps.

Edit projects X
Project
New Project (9/9/2026) Ne Cop Rename Delete
Date |Wednesday, September 9,2026 [0+ ’ I Service | Air Force v 1 I
Description Comments
2
Designer Name
| @ Consider Frost Consider Drainage
Climate Station
State or country Station
3
~  No Climate Station Selected v Select Using Map m jﬂ
Drainage Station
State or country Staton. &~
4
v No Drainage Station Selected v Select Using Map
Mark as historical Close Ole6
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Show Otes
[ States O None
[ Rivers ®© Major
[4 Roeds Qal
Show Ststions Near
Lattude Longhude
N -95.023300

Show

Moarby Stations (distance)

Omaha Eppley Arfeld (7.1 mies)
Eoys Tawn (B8 mies)
De Soto (102mies)

Elar (15,1 mies)

Select a station from

the list then click OK

to populate it in the
project manager

0K Cancel ‘

7. Once you’ve created a design project, the Export All Designs feature allows you to create
a .p7d file that can be shared and imported using the Import button. Selecting the Export
All Designs button launches file explorer so you can give the exported file a name and
choose where to save it. The Export Design button works similarly; it allows you to
export an individual design as opposed to all of the designs in a project. To import a .p7d
file, select the Import button. File explorer launches so you can navigate to the file
location, select the file then click Open. A list is displayed to show which design
properties were successfully imported. Click OK to close the window and the imported
design(s) populate within the design form. Note: When an individual design is imported,
a new project is created for the design so that the project level properties are not lost.

8. Click on the Edit/Create Traffic Patterns button to define traffic for the project.

—
11 Design - Project New Project 7 8
PROJECT Project uses Air
New Project (3/9/2026) = Manage projecis.. Export All Designs Import Force criteria Edit'Create Traffic Paterns () Edit'Create Season Sets
e———— e——
= """

9. To define a new traffic pattern with specific vehicles, select Create. Enter a Pattern
Name, select a Pavement Use, and then click Ok.

10. Click Add to select vehicles from the Choose Vehicles form. An Air, Ground, or Both
vehicle filter is available. Click the box left of the vehicle name or on the vehicle name to
select it. Click OK to assign the selected vehicles to the pattern.

11. Select Add from Catalog to open the vehicle catalog. Filter vehicles based on set
categories or by typing a vehicle name in the search field. A visual representation of each
vehicle’s gear configuration is displayed. Selected vehicles are shown on the right-side of
the form. Once all vehicles have been selected for the traffic pattern, click Add Selected.
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& Toafic o x|
Pattems in Selected Project New Traffic Pattem ffic Patierns | Q) Edit/Create Season Sets
I 9 Einits I Delete Rename Import Export Standard
5 Vehicle catalog - o x
@ Boeing ®Comr|  Checkall Vehicle grouping
=ZSL°"°° =:"": =EA‘:5 © by categories Clear filter
i n tish Aerospace ighte]  Check none
ttack/Ol M Cary g Helice| O WWWW order
10 rad W[ Assomestaig ] ] @ Civilian - S er s Sppamene ——
Restore filter
[ Trrathic I (0 User cefined caly
Search in name, category, standard load
c13 X ?
Chuose Vishickes - =} x
o i \ . Available vehicles Selected vehicles
% A CciA
Aed SKYHAWK
H e upen N 0 0 @ GLOBEMASTER Il
(] 47 CORSAR I %
() AC-130H SPECTRE
B oo Standard load 175,000 Standard load 175,000
(] Ak EIWACHELONGBJW WFCR
] AIRBUS 220-
Rt 0w Cargo/Transport/Special Dutv e
B e D oD o C-130E HERCULES C-130H Hercules | C-130J-30 HERCULES EC-130E COMMANDO SOLO i
() AIRBUS 300-B2 oo 0| C-130J HERCULES
(CJ AIRBUS 300-B2K
(0] AIRBUS 300-B4/C4 LGA BOGIE
(C) AIRBUS 300-B4/C4 STD BOGIE
) AIRBUS 310-200
() AIRBUS 310-300

(L] AIRBUS 318-100

(L) AIRBUS 313-100

(0] AIRBUS 320-200 TWIN

(] AIRBUS 320-200 T\iH TANDEM

o i . o 0
-0
Y 175000
EC-130H COMPASS CALL

Standard load 175,000

=i

| Standand load 175,000
EC-130J COMMANDO SOLO ~ EC-130J SUPERJ

0

Standard load 175.000 b
LC-130H HERCULES

v

Ll

Left click vehicles to add or remove them from the selection. Cancel

12. Choose Standard to select from Tri-Service, pre-defined traffic patterns. Click the box
left of the standard pattern name or on the name to select it. At the bottom of the form is
the option to save the pattern as “Traffic Read-only” (default) or “Make a Read/Write

Copy”. Click OK to assign the selected pattern.

13. Choose Import to select an existing traffic pattern from a database/project or import a

previously exported traffic pattern (.ptrp file).

14. Select Export to save a file with the selected traffic pattern. File explorer opens to allow
you to save a .ptrp file, which can be shared and imported back into PCASE.

B Taltic

. a X

Patterns in Selected Project | My Traffic Pattem

[(Gresie ] [ Delete | [ Rename ] |

Copy

Import Patterns — O X
Import Options:

(®) Import from existing database/project

(O Import from & Traffic Pattern Export (.PTRP) file

Pavement Use | Aifield

Export Standard
1 || 12 [T~—_
| [] 14 GROUPS

AIR FORCE ASSAULT LANDING ZONE (C-17) PAVED
AIR FORCE ASSAULT LANDING ZONE (C-17) SEMI-P.

Source Database: ‘kashup Traffic (Paver7 MS Access)

| Passes

Source Project ‘ Example Traffic

| |Areas C.D

|Areas A B.C AreaD

Ground Mix

.000
175,000

438751 100 1
131.250 100 1

1
N

[ standard Pattems

Choose Pattems

AIR FORCE HEAVY

AIR FORCE LIGHT

AIR FORCE MEDIUM

AIR FORCE MODIFIED HEAVY
AIRFIELD SHOULDER FLEXIBLE
AIRFIELD SHOULDER RIGID
ARMY CLASS | - HELIPAD

ARMY CLASS | - HELIPORT
ARMY CLASS Il (IFR) - HELIPAD
ARMY CLASS Il (IFR) - HELIPORT
ARMY CLASS Il (VFR) - HELIPAD
ARMY CLASS Il (VFR) - HELIPORT
ARMY CLASS Il AIRFIELD

[ Civilian Airfield Mix
[[] Ground Shoulder Mix
[] Tactical Area

ARMY CLASS [V <=5000 FT (C-130)

ARMY CLASS [V <= 5000 FT (C-17)

ARMY CLASS [V > 5000 FT AND < 8000 FT
ARMY CLASS IV > 000 FT

ARMY CLASS V

ARMY CLASS V1 (C-130) PAVED LANDING ZONE
ARMY CLASS VI (C-130) SEMIPREPARED LZ

OOO00O000000000000000000c

Options for Saving Pattem
(@ Traffic Read-only

(O Make 2 Read/Write Copy

Cancel
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15. The Pavement Use, related to the pattern is displayed.

16. Values for Load and Passes can be edited within the grid cells. For custom traffic
patterns, input the number of Passes for the entire life of the pavement (based on
pavement use) for each vehicle. The airfield pavement design life is for 20 years and the
roads and parking design life is for 25 years. For example, enter 40,000 passes for a 20-
year design life at 2,000 passes per year.

17. The Auto Detect Controlling for CBR/K option is turned on by default and automatically
calculates the controlling traffic for mixed traffic patterns. Uncheck the checkbox to
select a different controlling vehicle from the Select Controlling Vehicle drop-list.

18. Select ACN/ACR Curves to view the vehicle Aircraft Classification Number (ACN) and
Aircraft Classification Rating (ACR).

19. Select Close to exit Traffic and return to the Design form.

B Traffic - O X
Note: Traffic areas
A, B, C, and D only
[Ecesta | SN [ Recsne | 7 Copy | [Fimwati ] [ Erpot ] (7 Standar apply to airfields.
Roads will display
one column each

Pattems in Selected Project | C-17Aand C-130J

for load and passes.
I 15 Pavement Use Aifield l

Vehicles
[ A || Deete I‘ ACN/ACRCurves | | 18

C Lood ) A For CBR/K layer structures, you can

Areas A B AreasC.D AeasAB.C  |AeaD llv select th trolli hicle t

| | C-17AGLOBEMASTER Il 585,000 433751 5000 s || Manually select the controlling venicie to

C-130J HERCULES 10,000 use in the calculation by unchecking the

Auto Detect Controlling for CBR/K option
and choosing a vehicle from the drop-list

(] Auto Detect Controlling for CBRIK  Select Controlling Vehicle: |C-17A GLOBEMASTER Iil (585.000.00)

[ Auto Detect Controlling for CBR/K

20. Select Edit/Create Season Sets to build a custom season set (Layered Elastic Design
(LED) only). Modulus values will be assigned for each season in the layer model
properties. LED defaults to one season, created season sets can be selected from the
Season Set column fieldc drop-list.

1™ Design - Project My Project

Project
Project uses A
My Project 0/22020 5 e fojectimes % Edt/Create Trafic Patiems | @ | Edt/Create Season sets | [ 20 |
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21. Select Add within the Season Sets form to begin.

22. Enter a season set Name, input the Number of Seasons to create for the season set, then

click Add.

23. The grid populates with a row for each season specified on the Add season set form.

Update the dates within the grid, then select Apply.

24. If modifications need to be made to a created season set; edit the date field and select the
Add Season Starting On button to add an additional season to the selected season set. To
delete a single season from a season set, highlight the Season # within the grid, then
select Delete Selected Season. Select Apply to save changes.

E Season Sets

The Delete season set button is only
enabled for season sets that have not
yet been used in a design project.

Season Starting Ending BOf .
Al Year # Date Date Days % Of Year
Dec 1 Mar 31 121 3315
2 Apr 1 Jun 30 9 2493
3 Jul 1 Sep 30 92 2521
Oct 1 Nov 30 61
21 Add Rename I Delete I
Jan\ Feb Mar - Ju Aug Sep Oct Nov
|z4 Add Season Starting On | |Jan 01 )| Delete Selected Season Apply
Add Y - @ X
AddSeason Set
N E
22| "o |
Number Of Seasons: 4 2
Cacs
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11.3 Design Properties

25. Select New to add a Design Name and choose the Pavement Use (Airfield or
Roadway/Parking) for the design.

26. If you opted to Consider Drainage in Manage projects, the Drainage Layer Thickness
field and calculator will be enabled. Enter a value in the Drainage Layer Thickness field

or use the calculator e to determine a calculated value. If a calculated Drainage layer
thickness changes in subsequent layer models, click the Set in Current Model button to
update the layer grid. Proceed to Step 28 if you choose not to consider drainage.

PROJECT

- . [ Project uses Air oK o
New Project (3/23/2020) " Ma projects... Export All Designs Import Force criteria Edit/Create Traffic Patterns . Edit/Create Season Sets
DESIGN
Design: |y Design 1 V] Pavement Use [airfield
I 17 1 Drainage Layer in =1
Copy Rename Delete Export Design T?ﬁcknygss E] i E Set in Current Model

27. To use the Drainage Layer Thickness Calculator, click on the icon. The Design Storm
Index value will be pulled in from the Weather station selected in Manage projects; the
value may be edited. Select the calculator icon to the right of the Length of Drainage Path
field to open the Drainage Path Calculator. Input values for Length of Transverse Slope,
Transverse Slope, and Longitudinal Slope, then click on Calculate and the window will
close and transpose the Length of Drainage Path and the Slope of the Drainage Path to
the Drainage Layer Thickness Calculator window. Select a value from the drop-down
field for Permeability of Drainage Material or input a value, then edit the Effective
Porosity by using the drop-down options or by inputting a value. Click on the Calculate
button to display results then Close the form. The calculated thickness will transpose to
the Drainage Layer Thickness field in the Design Properties section upon closing the

calculator.
Highlighted red to signify
Drainage Layer Thickness Calculator the default value was edited
Input Parameters Results
Design Storm Index |I.4S e | (inuh) Minimum Thickness: l:l (in.)
Length of Drainage Path |120 (f) Calculated Thickness: (in.)
27 Slope of Drainage Path [13 (%) Required Thickness: (in)
Permesbility of Drainage Material [1000 | (fvday) ~ 1me for 8% Drainage: (gay)
- - Mote: Time for 85% drainage (TE5) should be
Effective Porosity E 1day or Ie“s13 urless d;alsignilg fora p:lrking
- . apron or giner areas o1 low volume and siow
Infiltration Coefficient |p 5 moving traffic. then T85 < 10 days. 185 is not
a function of thickness.
Use the default -
Infiltration Coefficient
value of 0.5
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28.

29.

30.

31.
32.

33.

34.

Layer Properties

Select New, enter the Layer Model Name and choose the appropriate; Pavement Type,
Analysis Type, Traffic Pattern, and Traffic Area. In Layer Manager, if Consider Drainage
was checked the Use Drainage Layer box will be enabled. It may be unchecked if a
drainage layer is not required for the model. Select Ok to return to the Design form.
Select Copy to copy a layer model in the current design. Select Import to import a model
layer from another design within the current database. Select Delete to delete a layer in
the current design.

A layer structure will now populate within the layer grid section. Default values within
the layer grid column fields are given. All fields are editable unless colored in gray, this
signifies that the cell is set to read-only. Note: If unacceptable values are entered into the
layer grid, the cell will color red and an error marker icon will display, hover over the

error marker icon ® to view a tooltip which displays the acceptable value range.
Layers and their coinciding material types can be added or edited using the Add or
Change buttons beneath the layer grid. The Change layer button becomes enabled when
the selected layer can be modified. The Delete button becomes enabled when a
removable layer is selected. The Up and Down arrows enable when the selected layer can
be moved.

Select a Frost Code for the subgrade layer from the drop-list within the NFS column cell.
The Override calculated depth of frost check box will be unchecked by default for newly-
created layer models, which means the calculated depth of frost value will be used for the
layer model. Select the check box to input your own value in the field.

A default Compaction Class is automatically selected for you. Select the ellipsis button
next to the Compaction Class drop-list to view compaction requirement tables; based on
the selected layer model. Additional compaction classes are available for selection using
the Compaction Class drop-list, the available options in the list are dependent on
pavement type, Service (for flexible pavements), and traffic area.

The Report button launches a form for you to select designs within the selected project to
include in the report, each layer model is presented on a different tab within the
spreadsheet. The button will enable once layer model results have been computed.
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PROJECT ) )
e s v gr———— Export All Designs Import Frojectuses AT EgitCreate Traffic Patterns Edit/Create Season Sets
DESIGN 34
Design: My Design 1 - Pavement Use irfield |I45@ Dﬂmlsﬁxwdmmdmvl
New Copy Rename Delete Export Design Drainage Layer Thickness - 5 ¢ " @ Setin Current Model
LAYER MODELS (in My Design 1)
Layer Model Name | Layer Model Type | Analysis Type | Traffic Patiern Traffic Area SessonSet | Wander Width in) | Failure SCI
Runway Interir  Flexible CER AIRFORCEMEDIUM-Copy  TrafficAeaC | All Year 140,00 NIA The active |ayer model
is highlighted in blue
I 28 New  Copy  Import  Delete I Compaction Class 33
A Foroe Medum Adied |
LAYER MODELS (in Runway Interior)
32 () Overrice calculated depth of frost  Depth of Frost 32 in. [ Overide calculated depth of frost  Depth of Frost in
L o Uncheck
b e - , . T
B P ~ - = Compute

Drainage
Separation

checkbox before
editing a layer
thickness value

Frost Design Selection

Calculate Thicknesses ) View Traffic Pattern

C-17A GLOBEMASTER Il - 585.000 Ib. 402.980 Passes

35

36.

37.

38.

39.

40.

. Once you are satisfied with all inputted and/or default values for the layer structure, click
on the Calculate Thicknesses button. When frost values are used, the controlling design
column will highlight in blue. Note: When all the required fields are filled, the red icon

@ vill display indicating Calculate Thicknesses.

Select Compaction to display a graphical representation of the compaction requirements.
The left column displays the compaction percentage and depth. For cases in which a
compaction percent crosses a layer boundary, an additional column (between the
Compaction and Layer thicknesses columns) will display to show the depth for each layer
it spans. If the remaining compaction percentage is not already specified within the
graphic, the natural compaction percent of the soil can be inputted within the Remainder
of natural compaction of... field. Select Export to Excel to save a copy of the graphic.
Select Frost Design Selection to display the criteria and guidance for selecting the correct
frost design.

Select Subgrade Preparation to display the calculated required depth of subgrade
preparation.

Select View Traffic Pattern to display the Traffic assigned to the model; includes the
vehicles, weights and passes. The controlling vehicle and equivalent passes are also
shown, for CBR analysis type only.

Select Joints/Dowels to display the joint spacing and dowel requirements based on the
concrete thickness. Note: The Joints/Dowels button only appears for rigid designs.
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41.

The Stresses/Strains button is enabled for LED only; when selected a form is launched
that displays a table of stresses and strain data, the layer structure, and vehicle

information for the selected layer model. Values can be added or removed in the

Calculation Depths section.
42.

used for the calculation can be viewed on the form.

43.

based on the traffic or season set for the selected layer model.

44,

Selection drop-list to execute the analysis, a graph populates to display the
data. Mouse over individual points on the graph to view values.

45.

for generating and comparing multiple models.

46.

Select Close to exit the Design Module.

Design is for evaluating alternatives populates buttons above the layers grid

LAYERS (in Runway Interior)

The controlling
design is highlighted

[] Overide calculated depth of frost —~ Depth of Frost 38 in. 33
?
. Moisture Dry Unit Non-Frost Design | M. Thickness g

Layer Type Material Type CBR Frost Code Content % Weight (Ibf) Compute Thickness ) @) mﬁ) Za)dfrm
v ETEYCEEE Asphat Cement - NFS - 0 140 [~} 7 | 400 400

Base Unbound Aggregate = 80 ~ |NFS 5 135 = 1658] 6.00 30.90

Drainage Unbound Aggregate 50| NFS 5 s O 567] 4.00 567

Separation Unbound Aggregate = 50| NFS - 5 135 O 400 ! y

Cohesionless Cut 3 0 120 O

o Add| | A Change A‘ 7' R De!ete:

[35 Tcsnier maeswa | [sevm| 24 ]

-17A GLOB

Sensitivity Analysis

i Asphalt Concrete Thickness
=8~ Base Thickness

1
100

0 40 60 8
Natural Subgrade CBR

Close

EMASTER Ill - 585,000 Ib, 402,380 Passes

The AASHTO ESALs button is only available for road designs. The parameter values
The Damage button is only available for LED. The form displays cumulative damage

The Sensitivity analysis button becomes enabled after thicknesses have been calculated
for non-overlay K and CBR analysis designs. Select a value from the X Axis

Remainder a natural compaction of

Joint/Dowel Information

40

Joint/dowel information based on non-frost PCC thickness

4int Spacing:

Dowels
Spacing:
Length:

Diameter:
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Layered Elastic Detailed Results - [m] X
Thickness Modulus Poisson's Parameter Poit 1 Point 2 Poirt 3 Port 4 Port 5 Pt 6
| L=t fn.) () i s h 4950054001 |31000E+001  |0.0000E-000  |49500E4001  |31000E+001  |0.0000E-000
L. oA 2000 e Fudly Bonded ¥ Coord. in) 00000E-000  |00000E+000  |0.0000E+000  |0.0000E<O00  |0.0000E<000 |0.0000E000
fase L& 61,000 035 £y Bomied ZCood.@n)  |SATMEW00  |547IE-000  |SATIES000 225206001 229234001 | 22923E001
| Drainage :.;: ;::3 g: : m Stress X (psi) ?1.02515«2 [11116E:002  |34859E-001  |69809E-000  |42635E4000  |9.1131E000
| Separatir 454 | Stress Y os) (1882064001  |-11260E-002  |20071E-001 | -28450E001  |32622E001  |5.3616E001
sl byads . {21500 15,000 40 ol 1537964002 |13149E4000  |20186E+001  |24330Es001 | 1.0051E+001
e 5 hameae  |amseve  |smvEon  |iseeom  [1mozos
8237EN7 | 7R07ED16 | 75290E016
” |28836E016  |9.0546E016  |5.1049E016 Right-click within
(in.) : Strain X | 4.4591€-004 5 4B47E-004 1.2618E-004 6.5304E-005
Stran Y |-16083E004 | 656908004 189645005 743406004 the table for export,
Strain Z |-2.1902E-004 1.2724E-003 -1.1702E-004 ‘}lﬁ.ﬂjl‘l% zoom, and |ayout
ShearStainXZ  |0.0000Es000  |0.0000E+000  |00000E+000 |0.0000E+000 .
ShearSranYZ  |00000E-000  |00000E-000  |0.0000E+000 | 0.0000E<000 options
ShearStain XY  |36116E020 | -20942E021  |65646E021 |4 7GAGEQ20 MermmmER———mreem
Diplacement X(n) |-11026E003 | -876526004  |0.0000E+000  |27031E003  |-1.19886003  |4.3368€019

Displacement Y (n) | GO465E020 | 14377E019  |77638E020  |-113B4E018 | 5297E019  |-10807E018
Displacement Z(n) | 101926001 | 121876001 |87706E002  |94871E002 983696002 |8.6126E-002
Pinc Stress 1(s) |00000E+000  |00000E-000  |0.0000E+000  |00000E-000  |0.0000E-000 | 0.0000E+000
Prnc. Sess 2p%) |O0000E+000  |0.0000E-000  |000DOEX000 |0.0000E-000  |00000E000 | 0.0000E+000

Princ. Stress 3 (psi) | 0.0000E+000 0.0000E+000 10.0000E+000 0.0000E+000 I 0.0000€+000 0.0000E+000

Pinc.Sran1  |00000E+000  |00000E-000  |0.000E-000  |0.0000E+000  |0.0000E+000 |0.0000E+000
Prine Chrain 7 |n nnanc.annn N AddRELNANN N ANNENNN | n nnanenon |n nnanE.nnn Ll )
If the drop-list is enabled —

you can select another
AASHTO 1993 Vehicle Equivalent Single Axle Loads (ESAL) Equation Definitions: Ve h ICI e fro m th e trafﬁ c
1kip = 1000 5 pattern.

x = Vehicle axlc load under considcration in kips

We = Number of x-axle load applications at the end of time ¢

Wiss = Number of 18-kip single axles to time ¢ Cumlative Dainiage s _ o X
Lu=Load (in kips) on a single, tandem, or tridem axle Groph Damoge To
SN = Structural Number (Flexible pavements only), SN = § is assumed O Surface
L= Axle code (single=1, tandem=2, tridem=3) ' O
= Terminal serviccability, pe = 2.0 is assumed
G =fip) ﬁ;
Vebicles
fis = Value of fi when L s equal 10 18 and Lz is cqual 10 | 0 o
D= Slab thickness in inches (Rigid pavements only)
P. = Number of total design vehicle passes
42 | Fevivie Pavemonts: S ) o o "“‘“’ L
42-p, (i 22 Climmisiiee -
G‘:“’“(Az—ls) H =
Z- 1 H — F-15E EAGLE
e 43| & L St 5]
A OO e Ty 1,75 04 Fedibhoe
Wex G _ G
I = 479 log(18 + 1) — 4.79 log (L, + L) + 433 log(Ly) + 7= — =+
o (7% og(18 + 1) e+ L) ) + 5= 5
Rigid Pavements:
02
G =lo (4'5 - )
= lI\gE s
363 (L, + L5)*2°
= 100+ X2
. (D +1)846 1,352 0
1 [
Wer G, G ? e (inches
lug( i ) =462 10g(18+ 1) — 4,62 log (L, + L) + 328 lag (L) + = — - [R0%. Sde Ofiset 7oy Cesacics(ochas)
Wein Pe B
Sum of vehicle Equivalent Axle Loads Factors (EALF): Chart accessibity
T Serstwbest zeom  Lahcickdng zoom wes
a3 [ 5 5 A E ] e S —
Wi RCS
Vehicle ESAL: s——

ESAL = (EALF) B,
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Select New to name
the series of models to
generate, choose layer

properties, then click

on the OK button.

ILAYER MODELS (in My Design 1) GenerateAlternatives
|m Design 1 (Airfield) Generators:

Layer Model Name Layer Model Type

Copy Delete

Select Generate to create
models to compare

Define New Generator

Generator Name: |

L~
Delete Compars

45

| AYER MODELS (in AC)

Number of alternative layer

models to be generated: Close

GenerateAlternatives = (] X
My Design 1 (Airfield) Generators: |F|ex CBR & I Flexible CER

Edit layer
properties, then

Select Traffic Alternatives (1 or more) L]

8 AR FORCE MEDIUM-Copy Matesal Typa click the Generate
[ ] AIR FORCE HEA\
\ button.
Resulting model
populates. Choose
traffic to use for
analysis.
Opens traffic form
to add traffic
patterns to list
Edit Traffic Patterns
Traffic Area 4
Traffic Area A ¥ models to be generated: Generate Close
= 7
LoerMedeloms  [Leyer Mol Type | eckysia Typo [ Toffc Poter Teffc fres | SeasonSel | Wandes Widh () | Febure 61 A graphic Of the
e[RRI o |mroneeseen e — [ models generated

Flex CER.0) Flexitie csr 4R FORCE HEAVY-Copy Toic fesai
AR FORCE KEAVY-Copy Trafic Area oo Wik

populates for ease of
comparison. The
- - e models are also

TraSic Panerm AR FORCE MEDIUM-Copy Trafic Paern AR FORCE MEDIUM Capy _Trafc Paer: 41R FORCE MEDAM.Copy  Trafic Paler: AR FORCE HEAVY.Copy  Trae Paser: AR FORCE HEAVY-Copy

added to the design
Select Compare project and
to reopen the automatically
graphic view calculated.

Base (123in)
Unbound Aggregate
czR -0

Base (145in)
Unbound Agar

Cacume Thickreszes | @) Seravy

e
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11.5 Design Examples
11.5.1  Flexible surfaced road using a new traffic pattern

Design a flexible road at an Army installation using the vehicles, weights and passes in
Table 1 and material information in Table 2.

Table 1
Ground Vehicle Weight (Ib) Passes
Car — passenger 3,000 50,000
M977 HEMTT 10-Ton Cargo Truck 8x8 62,000 25,000
M998 HMMWYV 1.25-Ton Carrier 4x4 7,900 75,000
M1078 2-1/2 Ton Cargo Truck 4x4 22,740 35,000
Truck 5 Axle 80,000 120,000
Table 2
Layer Description Design CBR

Wearing surface Asphalt Concrete (AC) --

Base Course GP (unbound aggregate) 80

Natural Subgrade CH (cohesive cut) 6

[ Design - No Project
Edit/Create Traffic Pattems
e ; B Creseanew proeet - o x
= Aot rane. i P |
Date [Wednesday, November 25, 2020 [El
Layer Model Name Layer Model Type Analysis Type Tra
Edit projects X
Project
| Amy Roads (11/25/2020) v [ New | [ oy [TRegame | [ Delete |
Date |Wednesday. November 25,2020 [3)+v | Service |Amy v

Air Force
Description Comments [
Navy

Designer Name I

[] Consider Frost

[] Consider Drainage
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1gn - Fro rmy

Project
Froject uses -
ey Roads (11/25/2020) Y| [P e v Edit/Create Traffic Patiems | () || EditCreate Season Sets |
y
Design Properties
Design: | v|
AL
Layer Medel Mame | Layer Model Type | Analysis Type | Traffic Pattern ic Area | Seasen Set | Compaction Traffic Class  |\wander Width (in)  |Failure SCI

Traffic ’
Pattems in Selected Project I
Import Standard
Create New Traffic Pattern = [m] X

Vehicles Pattem Name IFIex Rd traffic
Add Pavement Use |Raadway V|

[] JLG 60HT BOOM AERIAL LIFT
[]JLG BOHTH BOOM AERIAL LIFT
(] JLG 150HAX - ENGINE POWER BOOM \W/AXLES EXTENDH|
[] JLG 150HAX - ENGINE POV/ER BOOM WI/AXLES RETRACT
[] LSV, LIGHT STRIKE VEHICLE

[] M-ATV (ASSAULT) 2-AXLE

M1078 2-1/2 TOMN CARGO TRUCK 4 X 4
TRUCK, 5 AXLE

@Iraffic ’ c
Patterns in Selected Project | Flex Rd Traffic
Creste || Delete || Copy || Rename || Impot || Standard |
D Traffic - [} %
Choose Vehicles = [m}
Vehide Fiter P-ttamninSalactad Brniasie FSE AALITAG, -
OA'",V © Lrcid Of Select the vehicles shown below for e
aﬂ[nsmooomc.ARRlAGEUNLOADED the Flex RD Traffic pattern, then OK.
AXLE. 18KIP
! ] B450 AIRCRAFT TOW TRACTOR Input Load and Passes as shown, then
- ] B500 ARCRAFT TOVI TRACTOR lick Close on the Traffic form
[ Add | (] B1200 AIRCRAFT TOW TRACTOR click Llose€ on the Traftic form. e
(] BLUE BIRD TYPE C BUS
Jeefic [jc P60 FORILIFT kit
M
] COMBLLIFT SC3T [ petee ]
[] DROTT 65041 C TRAVELIFT CRANE = —
= |[C] GENERATOR TRANSPORTER LOADED MULT PASS LEVE]
(] GILLIG LOW FLOOR BUS (iRl e
ar M377 HEMTT, 10-TON CARGO TRUCK, 8°8
%ﬂm“ 1388, HMMWY, 125 TON CARRIER, 4%4

Choose vehicle(s) by checking the bax left of the vehicle name
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IMwRoads("/ZS/ZDZD) V[ ] Manage projects... I I Edit/Create Traffic Pattems ‘ | Edit/Create Season Sets
Design Properties
Design: t v
' Rename
Create New Design

Design Name [Flexible Road |

der Width

Pavement Use (O Aifield ~ @® Roadway/Parking I oK | '

‘ P Design - Project Army Roads / [E
Project / i
Project
|Am|y Roads (11/25/2020) =5 I | . | uﬁ eﬁ;:!y I Edit/Create Traffic Pattems I l Edit/Create Season Sets
Design Properties
Design: ’ Rexible Road V| Pavement Use |Roadway/Parking |
| New || Copy || Rename || Detete | el | Setin Curert Model

Layer Models in Selected Desig  Create New Design Layer Model |

Layer Model Name ¢4 Layer Model Name |Flex Rd 1 |

Width | Failure SCI | Estimated AASHTO ESALs

Pavement Type Traffic Pattem | Flex Rd traffic
Analysis Type Trffc Area |Road Areas
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fonm SR N Marace e Export All Designs | Import mm Edit/Create Traffic Patierns
BESIGN
Design:  Flexble Rosd v Pavement Use |RoscwayrPaning q
New | Copy | Rename | Delste | ExportDesign sl il i B SsetinCurrent Model
TAYER MODELS (i Flexible Road)

Layer Model Name | Layer Model Type | Analysis Type | Trafiic Pattern Traffic Ares | SeasonSet  |WanderWidth(in) | Failure SCI  [AASHTO ESALs

FlexRd1 Flexible 3135

New | Copy Import || Del Coapacion Claay)
— == Roads Flexdle v

LAYERS (in Flex Rd 1)

& Ad| A Change A W B8 Delete Compaction  AASHTO ESALs

Design - Project Army Roads. fe@]=]
PROJECT — P— ) . [ —
Semy R (3/3/2026) = ‘ Export All Designs Impart z"’r',j“"'“ EditCreate Traffic Pattems EditCreate Season Sets Fhooﬁ‘
DESIGN

Design:  Rexble Road - Pavement Use Rozdway/Parking () Design s for evaluating altematives

Mew || Copy || Rensme || Delte || ExponDesign OrsiageLoyer THEITESS 0 in B setin Cument Model

LAYER MODELS (in Flexible Road)

LoyerModel Name  |LayerModei Type | Analysis Type | Trafic Patiern | Traffic Ares | SeasonSet | Wander Width () |Failre SCI | AASHTO ESALs

FlexRd 1 Flexible CBR FlexRdtraffic  |RoadAreas | All Year NA

| Mew || Copy  Import  Delete |

LAYERS (in Flex Rd 1)

HF Add| A Change A W B Delee

s
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11.5.2 Unsurfaced tank trail using a new traffic pattern

Design a CBR single layer aggregate surfaced (unsurfaced) tank trail for a 5-year life
given 5,000 annual passes of the M1A1 and 1,000 annual passes of the M1070 Het
Tractor W/M10000 TRL W/M1AT1 (both at default weights). Use 80 CBR for the
aggregate surface layer and 8 CBR for the subgrade.

Project

[ Army Roads (11/25/2020) v| | Manageprojects... | [

Design Properties
Design: |F|exib|e Road v| Pavement Use I:

I Mew I| Copy || Rename || Delete | Drain_?ﬁi;L:g:;
\4

Create Mew Design

Design Name |Unsurfaced Tank Trail |

Pavement Use (O fifield | @® Roadway/Pariing | | ok || Cancel |

Dl | Edi/Create Trfic Pattems | [ Edit/Create Season Sets
7

Traffic

(&) : —
Pattems in Selectpd Project I: Create New Traffic Pattern a % ||

Pattem Name [Tank Trail |

Delete

Pavement Use Roadway S ‘
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LSV, LIGHT STRIKE VEHICLE
M-ATV (ASSAULT) 2-AXLE

M1A1, MAIN TANK TRACKED
M1A2, MAIN TANK TRACKED
M2A3, BRADLEY VEHICLE TRACKIE

MB0A3, MAIN TANK TRACKED

M270, MLRS TRACKED
M923, 5-TON CARGO TRUCK, 66

M388B, RTCH FORKLIFT LOADED
M388B, RTCH FORKLIFT UNLOADI

M1074 LOAD SYSTEM W/CRANE

M1075 LOAD SYSTEM

S Mana jects...
IR Choose Vehicles
Traffic Vehicle Filter
O Ar @ Ground O Both
Pattems in Selected Proja
emsin ™7 JLG 60HT BOOM AERIAL LIFT 7
JLG 60HTH BOOM AERIAL LIFT
JLG 150HAX - ENGINE POWER BOOM W/AXLES EXTENDED

JLG 150HAX - ENGINE POWER BOOM W/AXLES RETRACTED

M35A2,2.5-TON CARGO TRUCK, 66
M88A2, TANK RECOVERY TRACKED

M108A6, 155 HOWITZER TRACKED
M113A3, ARMORED CARRIER TRACKED

M377 HEMTT, 10-TON CARGO TRUCK, 8°8
M$78, HEMTT, 10-TON FUEL TRUCK, 8°8
M383 HEMTT W/XM860A1 TRAILER

M998, HMMWV, 1.25-TON CARRIER, 4X4

M1074 LOAD SYSTEM W/CRANE W/M1076 TRAILER

ED

ED

—
@ Traffic

Patterns in Selected Project Tank Trail

Create Delete Rename Copy Import Export Standard
Pavement Use Roadway
Vehicles
Add Add from catalog Delete
Traffic [ Load (1)

M1AT, MAIN TANK TRACKED
M1070 HET TRACTOR W/M1000 TRL W/M1AT TANK

(8 Auto Detect Controlling for CBRK

Layer Model Name

I New II ImportJ

Pavement Type | Unsurfaced v I

Analysis Type | CBR v|

Layer Models in Selected De Create New Design Layer Model

= Project
[ Amy Roads (11/25/2020) T Do uses Amy | Edit/Credte Trafic Pattems | [
Design Properties
Design: |UnsmfacedTank Trail Vl Pavement Use |Roadway/Parking
| New || Copy || Rename || pekte | Hesoeel D

Layer Model Name |Tank Trail 1

Traffic Area

Traffic Pattem | Tank Trail

I Road Areas

__-
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DESIGN
Design: | Unsurfaced Tank Trai Pavement Use RoadwayiParking

i " BB Setin Current Model

LAYER MODELS (in Unsurfaced Tank Trail)

Failure SC1

Layer Model Name | Layer Model Type | Analysis Type.

Tank Trail 1 Unsurfaced CBR 135 NIA

New | | Copy || Import | Delete

[LAYERS {in Tank Trail 1)

45 Add A Change A W B8 Delete

Calculate Thicknesses

11.5.3 Mat surfaced airfield using a new traffic pattern

Design an AM-2 (medium duty) mat surfaced apron (traffic area A) by determining the
required subbase thickness (assume 29 CBR) under the mat. The traffic includes 5,000
passes of the C-17 (585 kips) and 10,000 passes of the C-130J aircraft (155 kips). Use a
natural subgrade CBR of 6.

Edit projects X
Project
Amy Roads (9/9/2026) v New Copy Rename Delete

Date | Thursday . September 10, 2026 @vll Service Amy "
Descrig Create a new project ‘ = (m] X

| Project i i i
Desione ojectname  Ajr Force Airfield

Date | Thursday . September 10, 2026 B |

() Cons

[ oc | -
Edit projects X

Project
\ Air Force Aufield (9/10/2026) v Copy Rename | Delete
Date | Thursday . September 10.2026 (@~ Service A Force [+ ]
Description Comments
Designer Name
) Consider Frost (C) Consider Drainage
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roject

| | Edit/Create Traffic Pattems |

IAir Force Airfield001 (12/16/2020) v | | Manage projects...
Don -
9 B Trefric
Pattems in Selected Proj o
: Create New Traffic Pattern - O X 3

I Create ! Import | Standard

Vehicles

.

_ Pattem Name |Mat traffic |
B L

Pavement Use |Airﬁeld v |

Patterns in Selected Project Mat traffic

Create Delete Copy Rename |

Traffic /

Import Export Standard

Choose Vehicles
Vehicle Filter

D Air ") Ground

_) Both

() BOEING 767-200ER
() BOEING 777-200
(D) BOEING 777-200LR
Addf|0) BOEING 777-300
— || BOEING 7779
() BOEING 787-10
st () BOEING 787-8
() BOEING 787-9
() C-12C/D HURON
(0 C-12F HURON
(D) C-12J HURON
(D) C-130E HERCULES
([0) C-130H Hercules
] C-130J HERCULES
() C-130J-20 HERCULES
D c-1354
) c-1358
[0 C-141C STARLIFTER
() C-1464 WOLFHOUND
(D) C-160 TRANSALL
® C-174 GLOBEMASTER Il
| €-20 A-B-C-D GULFSTREAM Il
8 Auto Detect Controllin| =) ¢.20 F-G-H GULFSTREAM IV

Choose vehicle(s) by checking the bax left of the vehicle name

g
:
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B Traffic — o X
Patterns in Selected Project Mat traffic v
Create Delete Copy Rename Import Export Standard
Pavement Use Arfield
Vehicles
| A || Addfomostsilg | Delete ACNIACRCurves
Traffic [Lozd (1b) [Passes
|ressa B |Aress C.D |Areas A.B.C
C-17A GLOBEMASTER Il 585,000 438750 B
C-120) HERCULES

8 Auto Detect Controlling for CERK

Project uses Air

| Air Force Aifield (12/16/2020)

V| |

Manage projects... | Force critera

Design Properties

Design: |

P Layer Models in Selected Design

Layer Model Name Layer Model Type

Create New Design Layer Model

Layer Model Mame | L4

E

Create Mew Design \

Design Name [ Mat AF

Pavement Use (@) Aifield

O

Parking

IOKICance[

: Layer Model Name |Mat medium duty

Pavement Type | Mat

~|

v|

Analysis Type  |CBR

Traffic Pattem | Mat

traffic

Traffic Area

Mat designs are
based on Traffic
Area A only

Ok

LAYER MODELS (in Mat AF)
Layer Model Mame | Layer Model Type | Analysis Type | Traffic Pattern | Traffic Area Season Set | \wander Width (in) | Failure SCI
Mat medium duty Mat CBR Mat traffic Traffic Aea A All Year 70.00 NJA
Compaction Clas
New || Copy || Import | | Dette T The CBR below the Mat
T layer automatically defaults
to the minimum required
i [ = CBR to support the selected
> Im.m . traffic when a layer model
Subbase Unbound Aggregate - e e ere
ot o Coretvea = is initiallv created
S Add| A Cheange A W B8 Delete Compaction
Calculate Thicknesses () View Traffic Pattern
C-17A GLOBEMASTER IIl - 585.000 Ib, 5.015 Passes.
Layer Type Material Type CER Compute Thickness fin) & :}
» Medium Mat v (W
Subbase Unbound Aggregate < 285 ] 2483 4.00
Natural Subgrade | Cohesive Cut - 6 O
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11.5.4 Flexible surfaced airfield using standard traffic in a frost area

Design a new Primary Taxiway (type A traffic) at Offutt AFB (near Omaha), Nebraska
for Air Force Heavy standard traffic and the material conditions given in the table
below. Design for frost conditions. Drainage is required when designing for frost. The
taxiway will be 75 feet wide and crowned in the middle, the transverse and longitudinal
slopes will be 1%. The design will primarily involve subgrade cuts (for compaction
requirements).

D :
Layer Description Frost)| Design V\rl‘élu::ltt %
¥ P Code CBR g Moisture
(pcf)
Wearing Surface Asphalt Cement (AC) FO - 140 0
Base Course Sl [EE FO 80 135 5
Unbound aggregate
Bank run sands
Drai L F 1
rainage Layer Permeability = 1000 ft/day 0 >0 30 >
Separation Layer Geotextile - -- -- --
Subbase Course Gravel (GP) FO 20 130 8
Natural
Cl CL), PI>5 F3 6 100 18
Subgrade ay (€L,
Edit projects X
Project
Offutt AFB (9/10/2026) v New Copy Rename Delete

Date | Thursday , September 10, 2026 Dv‘ Service | Air Force

Description Comments

Designer Name

Consider Frost Consider Drainage

Climate Station

S el S 0 Climate Information
USA-Nebraska Bellevue Offutt Afb Select Using Map
Drainage Station

S S 0 Drainage Information
USA-Nebraska Omaha #1 - Select Using Map

Mark as historical
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Project

[
[offutt AFB (12/17/2020) v| [ Manage projects... Force criteria E e e R
Desig (@ frafic /

Patterns in Selected Project |

Create Import ISm'rdardI

Standard Patterns = m} X

Choose Pattems

AIR FORCE 14 GROUPS NEW/ "
AIR FORCE 14 GROUPS OLD |
AIR FORCE ASSAULT LANDING ZONE (C-17) PAVED
AIR FORCE ASSAULT LANDING ZONE (C-17) SEMI-P |
AIR FORCE C17 AT 50,000 PASSES

AIR FORCE LIGHT

AIR FORCE MEDIUM

AIR FORCE MODIFIED HEAVY

ARMY CLASS | - HELIPAD

ARMY CLASS | - HELIPORT

ARMY CLASS Il (IFR) - HELIPAD

ARMY CLASS Il (IFR) - HELIPORT

ARMY CLASS Il (VFR) - HELIPAD

ARMY CLASS Il (VFR) - HELIPORT

ARMY CLASS IIl AIRFIELD v

Vehicles

[ e . o o o o o}

Options for Saving Pattem
(® Traffic Read-only
O Make a Read/\rite Copy

Lok || camcel | |

B affic - o X
Patterns in Selected Project | AIR FORCE HEAVYCopy ~
Create | | Occc | Rename || Copy || Impot | [ Standard |

Favement Use | Aifield

Vehicles
ACNACR Curves
Traffic [ Load (Ib) [Passes
|Areas A B Areas C.D |AessaBC  |AesD
| |B-52H STRATOFORTRESS 480000 359,999 120,000
| |C-17A GLOBEMASTER Il 585,000 433751 200,000
F-15E EAGLE 81000 60751 100,000

Design Properties

J Create New Design

o __

Design Name IPtimary Taxiway| |

Design:

| New || Rename ]

Pavement Use (@) Aifield O Roadway/Parking I ok ” Cancel [
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Pavement Use lAirfieId

Drainage Layer i —
e (TN Setin Current Model

[bpens the Calculator for Drainage Thickness. i

/
Drainage Layer Thickness Calculator /
Drainage Path Calculator X
Input Parameters
Design Storm Index E (in. of Drainage Path Properties
Length of Drainage Path |: T Length of Transverse Slope: (f)
Slope of Drainage Path |:Io (%) Transverse Slope: (%)

Permeability of Drainage Material [ |@p|  (fuday) e £

R "
5 = ST gPIuIn un uuiet gieas U W VOIUTTT O STow
Infiltration Coefficient moving traffic, then T85 < 10 days. T85 is not

a function of thickness.

Drainage Layer Thickness Calculator

Input Parameters Results

Design Storm Index ] nm Minimum Thickness: [4 | (in)
Length of Drainage Path [53 | ) Calculated Thickness: 552 | (in)
Slope of Drainage Path (%) Regquired Thickness: (in.)

Permeability of Drainage Material o MARREELCTL (days)

. . Note: Time for 85% drainage (T85) should be
Effective Porosity _15 1day or I;;serunloss gfelsignirg fora pmairking
. 5 apron or areas of low volume and slow
Infiltration Coefficient moving traffic, then T85 < 10 days. T85is not
a function of thickness.

| Calcuate || Close

Layer Models in Selected Design

Layer Model Name | Layer Model Type | Analysis Type | Traffic Pattem | Traffic Area | Season Set | Compaction Traffic Class | Wanc

Create New Design Layer Model I
~ Layer Model Name ~[Primary TW Flexible 1 | A Use Drainage Layer |
IO Import l
Pavemert Type [Fiedble v|  Treffic Pattem [AIR FORCE HEAVY v| =

Analysis Type | CER v TafficAea [ Traffic Area A

Ok




Layers in Prima

[ Override calculated depth of frost ~ DepthofFrost[0 | in.

I I (=] 1 I
Layer Type MJ Change Layer Type = O X
Asphalt Concrete | Asp 1[ 2|, | |
Base Unk Layer category: Separation (1 items)
| Drainage Unl » Layer type: Geotextile (1 items) |
» Separation L N/a
Natural Subgrade | Col
Lok || cance |
4 add| [A chanoe] (A W] (56 Ooc)
Add New Layer - O X
1] 2] | I
=l Layer category: Subbase (9 items)
\ e Mat = tlayertype: Subbase (1 items)
— ¢ Unbound Aggregate
» Layertype: Stabiized Subbase (7 tems)
Base Layer type: Select Fill (1 items)
Drainage %‘ =l Layer category: Subgrade (14 items)
oot Layer type: Modified Subgrade (2 items)
Layer type: Compacted Subgrade (4 items)
Layer type: Stabilized Subgrade (8 items)
[ ok || Ccancel
-
LAYERS (in Primary TW Flexible 1)
() Override calculated depth of frost Depth of Frost42 in
et MaterizlTyES CBR Frost Code Molsture% El)z“:.l)thmghl Compute NmﬁMD;;}qn z Thickness b lﬁ) Wﬁ“ Penet
Asphalt Concrete | Asphat Cement - NFS - 0 140 -] 600 600 000 000
Base Unbound Aggregate - 80 - |NFS - 5 135 (-] 3.00 9.00 000 000
Drainage Unbound Aggregate - 50| NFS - 5 130 0 552 400 000 000
Geotextile N/A - NFS - (] 0.00 0.00
7 | Subbase Unbound Aggregate - 20 |NFS v q| 130 -] 400 400 0.00 0.00
Natural Subgrade | Cohesive Cut - 6|Fars - 18 100 (@]
df Add A Chance A VW 3 Delete Subgrade Preparation | Frost Design Selection | Compaction

View Traffic Pattern
B-52H STRATOFORTRESS - 480.000 Ib. 121.135 Passes
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The controlling

design is
pa highlighted
(0] Override calculated depth of frost Depth of Frost 43 in /
? o Lane Reduced Limted Subgrade
o T o Bt 7| Moisture Dry Unit Weight | oo Non-Fost Design | M. Thickness | egiced e
Content % (Ib/fe) Srength i)
Asphalt Cement o NFS 2 0 140
Unbound Aggregate - 80 - NFS - 5 135
Unbound Aggregate - 50| NFS . 5 130
N/A - NFS @
Unbound Aggregate v 20| NFS v 8 130
Natural Subgrade | Cohesive Cut 2 6| F3F4 ) 18 100
Calculation Result Information X
4 Add| A Change A W BE Delete Subgrade Preparation | FrostDesign Selection  Compaction
0 Frost design thicknesses were requested but the frost depth
5 e doesn't reach frost-susceptible layers. RSS and LSFP results
Calzisis [iicknassss Sensitivity will therefore be the same as non-frost. Vigw Traffic Patiern
P B-52H STRATOFORTRESS - 480,000 Ib, 121.135 Passes
| Lo ]|

Uncheck Compute to

Round up the thicknesses in the non-
enter a new value

frost column and recalculate to

. reduce the subbase thickness
() Override calculated depth of frost Depth of Frost43  in \

e S } Reduced Limted Subgrade

Layes Type Material Type CBR FrostCode | hosture mmwb\w e e Ly Tackmoss Sbgace Fos enetaton
> Y Aconat Cement - NFS - 0 40| W) 6.50 6.00 6.50 650
" Base Unbound Aggregate - 80 ~ |NFS E 5 135 ] 5. 900 9,00 200
Drainage Unbound Aggregate - 50| NFS - 5 130 @) 600 400 600 600
Geotextie N/A - NFS - @) 0.00 0.00
Subbase Unbound Aggregate - 20| NFS - 3 130 ] 215 400 4145 215

Cohesive Cut ]

Frost Design Selection

B Add A Change A W B Delete

Calculate Thicknessesl|  Sensitivity

View Traffic Pattern
B-52H STRATOFORTRESS - 480.000 Ib. 121.135 Passes

CompactionRequirements

Depth Of Subgrade Preparation

Limited Subgrade Frost Penetration:

Reduced Subgrade Strength: D in

Natural Subgrade

Remainder at natural compactionof (g0 2| %

Export to Excel
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11.5.5

Rigid surfaced parking area using standard traffic in a frost area

Design a rigid Hardstand pavement for a Stryker Brigade Combat Team (BCT) Tactical
Equipment Maintenance Facility (TEMF) at the Army reservation, Fort Drum, New
York. Use the standard traffic pattern for this hardstand but change the M988B to the
Loaded version. Design the Hardstand using the properties in the table below and keep
the default settings for Modulus and Poisson’s Ratios.

Dry Unit
Layer Description Frost 2L V:I‘clei :lc .
¥ P Code K & Moisture
pcf
Wearing Portland Cement Concrete (PCC) 3 145 0
Surface Flex Strength = 650 psi
Drainage Uniform Graded Coarse Sand - 130 5
Layer*
Separation
- 130 8
e Unbound aggregate
Subgrade >P 150 120 10
g Cohesionless Cut
*Drainage Layer Parameters
Precipitation Data Ft. Drum
Length of transverse slope 800 ft
Transverse slope 1.50%
Longitudinal slope 1.50%

Permeability of drainage
material

2,500 ft/day

Effective Porosity

0.25

Infiltration Coefficient

0.5
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. Project uses Air -
bt et | e
N
N\
| Edit projects X
| Project
e
—  Ft Drum (3/10/2026) v New Copy Rename Delete
— Date | Thursday , September 10,2026 [~ |  Service Amy v
d Description Comments
E|
Designer Name
® Consider Frost @ Consider Drainage
Climate Station
fon| .
& State or country Station @ | Climate Information
E LISA-New York ~ | Watertown Intemational Airport v Select Using Map
Drainage Station
| State or country S ﬂ Drainage Information
USA-New York ~ || Rt Drum v Select Using Map
Mark as historical Close
E |
] clectuses A/ | gt Create Traffic Pattems | @ || Egt/Create Season Sets
y A
B Trafic /
Pattems in Selected Project , Standard Patterns - O x
[ Cese || et || Sended | i
[] ARMY CLASS Il AIRFIELD ~
[] ARMY CLASS IV <= 5000 FT (C-130)
] ARMY CLASS IV <= 5000 FT (C-17)
. ] ARMY CLASS IV > 5000 FT AND < S000 FT
Vehicles ] ABMY CLASS IV > 3000 FT
] ARMY CLASS V
[C] ARMY CLASS VI{C-130) PAVED LANDING ZONE
] ARMY CLASS V1{C-130) SEMIPREPARED LZ
[C] ARMY CLASS VI{C-17) PAVED LANDING ZONES
[C] ARMY CLASS VI{C-17) SEMIPREPARED LZ
[] HARDSTAND HEAVY BCT TEMF
HARDSTAND INFANTRY BCT TEMF
] NAVY DESIGN TRAFFIC GROUP |
[ NAVY DESIGN TRAFFIC GROUP II
[] NAVY DESIGN TRAFFIC GROUP Il v
Options for Saving Pattem
() Traffic Read-only

Ps o BCT TEMF Ediable Cony ~

Create Delete Copy Rename Import Export Standard

[ED Rename Traffic Pattern
Pattern Neme  TAND STRYKER BCT TEMF Loaded MS32H
Eeionenilse) rosduay Pavement Use Foacuay
Vehicles
Add
Trafic

MS23, 5-TON CARGO TRUCK, 66
M977 HEMTT. 10-TON CARGO TRUCK. 88
M978, HEMTT, 10:-TON FUEL TRUCK, &2
MS228, RTCH FORKLIFT UNLOADED
M998, HMMWV, 1.25-TON CARRIER. £%4
| |TRUCK 3 E

{8 Auto Detect Controlling for CBR/K.

Close.
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14898, HMMWV, 1.25-TON CARRIER, 4X4
M-ATV (ASSAULT) 2-AXLE

MC-130E COMBAT TALON |

MC-130H COMBAT TALON Il

MC-130P COMBAT SHADOW

MD-11

Traffic
Patterns in Sel d Project HARDSTAND STRYKER BCT TEMF-Loaded M388B
Create Delete Copy | Rename Import Export Standard
Pavement Use FRoadway
Vehicles
Add Addfromeatalog | Delete |
Traffic Load (Ib) Passes
M822, 5-TON CARGO TRUCK. 6876 32,500 91,200
1M877 HEMTT, 10-TON CARGO TRUCK. 878 62.000 105,600
M878, HEMTT, 10-TON FUEL TRUCK, 28 58,000 16.800
| | M988B, RTCH FORKLIFT UNLOADED v 107.030 125
B.R ORKL OADED 7.800 160.800
13888, RTCH FORKLIFT UNLOADED 35.000 600

Traffic

Patterns in Selected Project HARDSTAND STRYKER BCT TEMF-Loaded M388B

Create Delete Rename Copy Import Export Standard

Pavement Use Roadway

Vehicles
Add Add from catalog Delete

Traffic | Lozd (1) | Passes

M923, 5-TON CARGO TRUCK, 6°6 22,500 91,200
| | M977.HEMTT, 10-TON CARGO TRUCK, 88 62,000 105.600
|| M978, HEMTT, 10-TON FUEL TRUCK, 88 59,000 16,800
| | M988B, RTCH FORKLIFT LOADED 163,160 125
|| M9%8, HMMWV, 1.25-TON CARRIER, 4X4 7,800 160,800
|| TRUCK 3AXLE 35,000 9,600

Update load and
passes as shown

Wesign Properties

Design: )

_ Create New Design

Layer Model Name | Layer Model Type | Analysis  Design Name  [Stryker Hardstand
|

Pavement Use (O Aifield ® Roadway/Parking
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Layer Models in Selected Design

Layer Model Type Analysis Type Traffic Pattem Traffic Area Season Set

Layer Model Name

Create New Design Layer Model

Compaction Traffic Class Wander Width

Layer Model Name [PCC Hardstand

Traffic Pattem | HARDSTAND STRYKER BCT TEMF-Loaded M3888 v |

Povanar T

Traffic Area

| Parking Areas

i T

| [ Use Drainage Layer

Drainage Layer
Thickness

" B s

Drainage Layer Thicknes\Calculator
Y

N n
[ 1]
[ om
Pemeabilty of Drainage Material [ |@|
Effective Porosity l:l@
Infiltration Coefficient

o~

Input Parameters
Design Storm Index

ER BCT TEM
Length of Drainage Path

Slope of Drainage Path

Drainage Path Calculator

Drainage Path Properties

Length of Transverse Slope: - {ft)

Transverse Slope: IE] (%)
Longitudinal Slope: (%)

X

e ey e o e

. s - .
or other areas of low volume and slow moving

traffic, then T85 < 10 days. T85isnot a functl

Lal:_|

%ainage Layer Thickness Calculator

Input Parameters

Results

Design Storm Index

—

Minimum Thickness:

pss [ [.] tm

Length of Drainage Path m {ft) Calculated Thickness: (in.)
Siope of Dranage Path 272 | () Requred Thickness: [4 | (n)
Pemeabity o Drainage Materal )| e (days)
3 4 Note: Time for 85% drainage (T85) should be 1
Hiecixe Barosty day or less unless designing for a parking apron
. : or other areas of low volume and slow moving
bitkaton Coctoent traffic, then T85 < 10 days. T85is not a function
of thickness.
| Calculate | I Close
[_J Override calculated depth of frost Depth of Frost 54 in
. Flex. Strength : - _~| Moisture Dry Unit Weight
Layer Type Material Type ) K (pci) Ef. K pc)) Frost Code Content % (Ibift)
Portland Cement... | Portland Cem... ~ 650 NFS 5 145
Drainage Unbound Ag... ~ 229 | NFS v 130
» | Separation Unbound Ag... ~ 190 | NFS v 8 130
Natural Subgrade | Cohesionless... ~ 150 150 | F2 v 10 120
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—_
LAYER MOODELS (in Stryker Hardstand)
Layer Model Name | Layer Model Type | Analysis Type | Traffic Pattern Traffic Area SessonSet  |WanderWidth (in) | Failure SCI | AASHTO ESALs
PCC Hardstand Rigid HARDSTAND STRYKER BCT TEMF-Loaded M388B NIA
PCC Surface Layer Properties Compaction Class
i S Lo Torsl 25 o ppgios : :
= Parking Areas increases
LAYERS (in PCC Hardstand) \
, the Load Transfer to 25%
[0 Override calculated depth of frost Depth of Frost53  in
-
Flex. ; 7| Moistu Unit Weight NonFrost Hin Thickness || fedkiced Limied Subgrade . ——
LayerType |Mm-alryps e ) BiKpe) | FrostCods e o | Compute LBl | 6 Sibgrode e P, | Modlua o) Poisson's ato
L Potland Cem... ~ 650 NFS = 0 145 a 1012 ©.00] 1251 10,12 4,000,000 015
Drainage Unbound Ag.. 0 229 | NFS - 5 130 0O 400 4.00| 400 400
Separation Unbound Ag... =~ 0 150 | NFS o 8 130 (m] 400 4.00) 4.00 2747
MNatural Subgrade | Cohesionless... = 150 150 F2 - 10 120 (m)
&= A Change A ¥ B Deee Subgrade Freparation  FrostDesign Selection  Compaction  AASHTO ESALs
Calculate Thicknesses | Sensitivity View Traffic Pattern Joints/Dowels. ‘
M2828. AICH FORKLIETLOADED 16218010, 130 Raases
LAYERS (in PCC Hardstand)
I (0) Override calculated depth of frost Depth of Frost 55 in I
T — Feded Linted Subgrade
Layer Type ‘MMI”M s et Kocy &Ko) FrostCode | powne, | UMW | carcuiate o ot | Tackoess | Mo Frost Penetraton | Modulus (psi) | Poisson's Ratio
» Potiand Cem... = 650 NFS - 0 145 ] 970 600 182 970 4000000 015
Drainage Unbound Ag.. ~ 0 259| NFS - 5 130 (m] 400 400 400 400
Separaton Unbound Ag... 0 225 NFs - 8 120 0 800 400 800 57
Netural Subgrade | Cohesionless... 150 150 F2 - 10 120 m)
_ AdeSt the separation |ayer
ds Add A Change A V¥ B8 Delete . Frost Design Selection | Subgrade Preparation
== thickness to reduce the PCC S
| Sensitivity View Traffic Pattern Joints/Dowels

thickness, which creates a

more economical design, then
recalculate the layer model

Joint/Dowel Information

Joint/dowel information based on RSS PCC thickness

Depth Of Subgrade Preparation l
Joint Spacing: /
Dowels Reduced Subgrade Strength: in
Spacing: "
Limited Subgrade Frost Penetration: [0 | in
Diameter: in.

11.8" - Portland Cement Concrete

4.0 - Drainage

Remainder at natural compaction of 7R

Export to Excel

Close
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11.5.6

Overlays for an existing rigid airfield pavement

An existing rigid apron (Traffic Area B) requires an overlay to support the Air Force
Medium traffic. Design overlays (AC, PCC partially bonded and PCC unbonded) for the
existing structure described in the table below. The apron is in poor condition (PCI=48)

with 55% of the distresses due to load. Create a new design project for this exercise.

Layer Thickness -inches | Flex Strength - psi K- pci
Portland Cement Concrete (PCC) 12.0 700 -
Aggregate Base Course 6.0 — —
Subgrade -- -- 150
i [ Mangos projocters ‘ IEdit/CveateTraﬁicPattems IQ “ Edit/Create Season Sets
| | = L
J/
Traffic

Pattems in Selected Project ‘

| eae || moon | [Sande

I 7 |

Vehicles

) | IS s —

) Standard Patterns = [m] X

Choose Pattems

[] AIR FORCE 14 GROUPS NEW ~
[] AIR FORCE 14 GROUPS OLD

[[] AIR FORCE ASSAULT LANDING ZONE (C
[] AIR FORCE ASSAULT LANDING ZONE (¢
[] AIR FORCE C17 AT 50,000 PASSES ter]
[] AIR FORCE HEAVY

[] AIR FORCE LIGHT

% AR FORCEMEDIUM
[C] AIR FORCE MODIFIED HEAVY

[] ARMY CLASS | - HELIPAD

[] ARMY CLASS | - HELIPORT

[[] ARMY CLASS Il {IFR) - HELIPAD

[[] ARMY CLASS Il {IFR) - HELIPORT

[] ARMY CLASS Il {(VFR) - HELIPAD

[[] ARMY CLASS Il (VFR) - HELIPORT v

Options for Saving Pattem
@ Traffic Read-only
(O Make a Read/Wiite Copy

Lok || cancel

[ Traffic

Pattems in Selected Project | AIR FORCE MEDIUM

Delete

Create

Copy | || Hename [ lmpoﬂJ

Vehicles

Pavement Use  Airfield

Traffic

[ Load (b) ‘ Passes

| Areas .8 [AreasC.D | Areas A, B.C Area D

B-52H STRATOFORTRESS
C-17AGLOBEMASTER Ill
F-15E EAGLE

400.000 300.001 400 4
585,000 438751 400.000 4,000
81,000 60.751 100.000 1.000
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esign Properties
Design: l Ml @  Create New Design

Design Name |Apron Overlays| |

. Pavement Use (@ Aifield O Roadway/Parking
I

1 | 1

Create New Design Layer Model

Layer Model Name AC oveday () Use Drainage Layer

>
Pavement Type ' AC Oyeray Over PCC Traffic Pattern  A|R FORCE MEDIUM-Copy

Analysis Type K Traffic Area | Traffic Area B

I Ok I Cancel

p—
DESIGN
Design:  Apron Overlays v PaverieatUse Rirfield
r——— 5 Drai Thicknes: i
| MNew | Copy | Rename | Delete | ExportDesign oz Loy =0 in B Setin Current Model
LAYER MODELS (in Apron Overlays)
Layer Model Name Layer Model Type Analysis Type | Traffic Pattern Traffic Area Season Set Wander Width (in) Failure SCI

AC Overlay Over PCC AIR FORCE MEDIUM-Copy 140.00 N/A

AC overlay

\_New _‘ \—I Delete PCC Surface Layer Properties Existing PCC Condition Factors Compaction Class -
Newl|| Copy J| Import loadTransfer% (25 | G : 100 C, : 100 Aifield Rigid v
JLAYERS (in AC overlay)
- Fl . > Non-Frost Design | Min JThic . . 9
Layer Type Material Type (p:; Si=poth K (pci) & K poi) Compute Thickness i) i) Modulus (psi) | Poisson's Ratio
Asphalt Overay | Asphak Cement - ] so| | 300
Portland Cement... | Portland Cement S 700 O 12.00 ’ 400 4,000,000 0.15
» |Base Unbound Aggregate 0 190 m] ol | 400
Natural Subgrade | Cohesive Cut - 150 150 O
‘+ Add ‘ A Change A V ‘x Delete ‘ompaction
‘ View Traffic Pattern View F Factors
Existing PCC Condition Calculator 1
Input Parameters: Results
(®) Enter PCl and % Load Distress SCI:

% Load Distress: |55
C.: [075
o
sc: [fa__]
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LAYER MODELS (in Apron Overl

ays)

Layer Model Name

Layer Model Type

Analysis Type | Traffic Pattern Traffic Area Season Set Wander Width (in) | Failure SCI

Condition factors

ACoveray

AC Overlay Over PCC

140.00 N/A

K AIR FORCE MEDIUM-Copy

are saved for
subsequent layer

models in a
design
PCC Surface Layer Properties Existing PCC Condition Factors Compaction Class
New Copy Import | Delete 4
(LSCWAL —opy Jil mport loadTransfer %> 25 2| IC: 089 C:075 @ =
LAYERS (in AC overlay)
LaverType | Material Type oo Stena | K (pci) 5 K o) Calculate o frost Deson | o7 TRk | Moguius (psi) | Poisson's Ratio
» phalt Overla Asphalt Cement e 2 7.56 3.00
Portland Cement... | Portland Cement - 700 O 12.00 4.00 4,000,000 0.15
Base Unbound Aggregate  ~ 0 208 0l 6.00 4.00
Natural Subgrade | Cohesive Cut - 150 150 0O
LAYER MODELS (in Apron Overlays)
Layer Model Name Layer Model Type Analysis Type | Traffic Pattern Traffic Area Season Set Wander W/
AC overlay AC Overlay Over PCC | K AIRFORCEMEDIUM-Copy | Traffic Area B
Create New Design Layer Model
Layer Model Name PCC overay over PCC
Pavement Type | pCC Overlay Over PCC v Traffic Pattern | AR FORCE MEDIUM-Copy v
Analysis Type g v Traffic Area  Traffic Area B ¥:
LAYERS (in AC overlay) Cancel
PCC Surface Layer Properties Existing PCC Condttion Factors Compaction Class
N I Delete -
itouljl Copy Jjj Import i Delete. % Steel Load Transfer % G:o8 C:075 | Adeld Rigd v
LAYERS (in PCC overlay over PCC)
LoyerType | Material Type e Stenah | ¢ (o) £ Kpo) Compute Nor ot eson | 92 TREK252 | \iodulus (psi) | Poisson's Ratio
v SO Portond Coment - 700 ] 600 600 4,000,000 015
Portland Cement... | Portland Cement - 700 O 1200 400 4,000,000 015
Base Unbound Agaregate = 0 190 0O 6.00 4.00 T
Natural Subgrade O
Update the values
highlighted in
g5 Add |A Changel A W 38 Delete Compaction yel IOW th en
Calculate
Thicknesses
Material Type = K (pei) 7. K pa)) Compute Thickness i) ) Medulus (psi) | Poisson's Ratio
Portland Cement v 700 ] 8.45 6.00 4,000,000 0.15
Portland Cement - 700 ] 12,00 400 4,000,000 0.15
Unbound Aggregate  ~ 0 208 O 6.00 400
Natural Subgrade Cohesive Cut - 150 150 ]
9 Add A Change A W B8 Delete Compaction
Calculate Thicknesses View Traffic Pattern View F Factors JointsiDowels
C-17A GLOBEMASTER Ill - 585,000 Ib, 428 468 Passes
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11.5.7

Airfield shoulder pavement

Design a rigid shoulder pavement using the properties in the table below and the default
settings for Modulus and Poisson’s Ratios.

Layer

Thickness - inches

Flex Strength - psi

K- pci

Portland Cement Concrete (PCC)

650 =

Aggregate Base Course

6.0

Subgrade

Export All Designs Import

‘ Manage projects...

Project uses Air

Force criteria Edit/Crg

N\

N\

Edit projects \

Project
3

K Date | Frday .September11.2026 [~ |

Airfield Shoulders (9/11/2026)

Service | Arr Force

Description Comments

Rename Delete

Designer Name

[ Consider Frost ] Consider Drainage

Export All Designs

Project uses Air
Force criteria

I Edit/Create Traffic Patterns [ I Edit/Create Season Sets

y4

& Traffic
Patterns in Selected Project

Create Import Export

p—
DESIGN
Design: o

I New I Rename

Export Design

A V¥

| N\ I

Layer Model Name | Layer Model T

Create New Design

Design Name Arfield Shouiders]

Pavement Use  © Airfield

O Roadway/Parking

4 >
| J¥ Standard Patterns = (=] X
Choose Pattems
) 14 GROUPS
[() AIR FORCE ASSAULT LANDING ZONE (C-17) PAVED

(0] AIR FORCE ASSAULT LANDING ZONE (C-17) SEMI-P
() AIR FORCE HEAVY

(0] AIR FORCE LIGHT

(0] AIR FORCE MEDIUM

(CJ AIR FORCE MODIFIED HEAVY

() AIRFIELD SHOULDER FLEXIBLE
B R —
(J ARMY CLASS1- HELIPAD

() ARMY CLASS | - HELIPORT

() ARMY CLASS Il (IFR) - HELIPAD

() ARMY CLASS Il (IFR) - HELIPORT

() ARMY CLASS Il (VFR) - HELIPAD

(C) ARMY CLASS Il (VFR) - HELIPORT

(0 ARMY CLASS lll AIRFIELD

Options for Saving Pattem
O Traffic Read-only

O Make a Read/\rite Copy

Cancel

O tev |

Import

Compaction Class

Create Mew Design Layer Model

Layer Model Name  Rigid AF Shoulder

Pavement Type  Shouiders Rigid
Analysis Type g

v Traffic Falern  AIRFIELD SHOULDER RIGID-Copy v

=
S ——

v

125



LAYER MODELS (in Airfield Shoulders)

Layer Model Name Layer Model Type

Analysis Type

Traffic Pattern

Traffic Area

Season Set Wander Width (in) Failure

scl

Rigid AF Shoulder

AIRFIELD SHOULDER RIGID-Copy

PCC Surface Layer Properties

% Steel Load Transfer % E]

70.00 N/A

LAYERS (in Rigid AF Shoulder)

Update the values highlighted
in yellow as shown and
Calculate Thicknesses

Layer Type Material Type (psi) K (pci) &Y. K pa)) Compute Thickness i) ) Modulus (psi) Poisson’s Ratio
L Portland Cement < 650 a 6.00 6.00 4,000,000 0.15
Base Unbound Aggregate = 0 150 O 6.00 400
Natural Subgrade | Cohesiorless Cut - 150 150 O
45 Add| A Change A ¥ B Delee Compaction
LAYERS (in Rigid AF Shoulder)
s Flex. Strength - Non-Frost Design || Min. Thickness A 5 =
Layer Type Material Type (psi) K (pci) & K pci) Compute Thickness in) ) Modulus (psi) Poisson's Ratio
LAl Portiand Portland Cement < 650 ] 6.09] 6.00 4,000,000 0.15
Base Unbound Aggregate 0 208 O 6.00§ 4.00
Natural Subgrade | Cohesionless Cut bd 150 150 O

g5 Add| |A Change| A VW B8 Delete

Calculate Thicknesses |  Sensitivity

Compaction

| View Traffic Pattern

Joints/Dowels

126




11.5.8
season

Flexible surfaced airfield using Layered Elastic Design; one

Design a flexible primary taxiway at Fort Polk, Louisiana, using the traffic in Table 1 and
material information in Table 2.

Table 1 - Polk Airfield Traffic
Vehicle Weight (Ib) Passes
C-17A 585,000 5,500
C-130H 155,000 10,500
F-15E 81,000 29,000
Table 2
Modul Poi f
Layer Description c(;psui)us o;i?: > Bond
Wearing Surface | Asphalt Concrete (AC) 350,000 0.35 Fully Bonded
Base Course Unbound aggregate 60,000 0.35 Fully Bonded
Drainage Layer* Unbound aggregate 45,000 0.35 Fully Bonded
Separation Layer Geotextile -- -- --
Natural Subgrade CH (cohesive cut) 20,000 0.40 0
*Drainage Layer Parameters
Precipitation Data Leesville, LA
Length of transverse slope 100 ft
Transverse slope 1.50%
Longitudinal slope 1.00%

Permeability of drainage
material

2,200 ft/day

Effective Porosity 0.3

0.5

Infiltration Coefficient

127



—
ﬁ - I Manage projects... I Edit/Create Traffic Pattems Edit/Create Season Sets

Edit projects / x
— Project
E [ Fort Polk (1/672021) v|[[ Mew || copy || Rename || Dekte |
Date |Wednesday. January 06, 2021 | Service |Army V|
Pe
| Description ‘ Comments ‘ b

Designer Name |

! [ Consider Frost
i
:| [ Consider Drainage
| Drainage station
—  State or courtry Weather station
| USA-Lovisiana V||Lee5\ri||e ~ o | Drainage Information

E":age R | Edit/Create Traffic Pattems | | Edit/Cre
y.d

raffic

Pattems in Selected Project I

I Create Import H Standard

———

@ Traffic

Pattems in Selected Project \Polk Airfield Traffic

Create Delete

Choose Vehicles

Copy H Rename || Import H Standard

X

O Ground

C-12J HURON

C-17A GLOBEMASTER IIl
C-20 A-B-C-D GULFSTREAM Ill
C-20 F-G-H GULFSTREAM IV
C-21A GATES LEARJET 35
c-28

c23

c27

C-27J SPARTAN

C-32A/B

C-37A GULFSTREAM V
C-38A COURIER
C-40ACLIPPER

C-408/C

C41ACASA 212

C-130- HERCULES

C-130E HERCULES

Vehicles

Traffic

C-130H

C-130J-30 HERCULES

C-135A

C-1358B

C-141C STARLIFTER

C-146A WOLFHOUND

C-160 TRANSALL

C-295CASA

CANBERRA B MK6-PR MK7-B MK8

-~

7‘ Show Campaction]'

~ Choose vehicle(s) by checking the box left of the vehicle name

| R

T

I
L

Traffic - o X
Pattems in Selected Project | Polk Aifield Trafic v
Create | | Delete | | Rename I | Copy | ‘ Import | l Standard
Pavement Use | Aifield
Vehicles
e G
Traffic [ Load 1b) [ Passes
| Areas a.B [Areasc.D |AcasaB.C [AeaD
| |c-17aGLOBEMASTER I 585,000 438751 5,500 ;
| |c13om 155,000 116,250 10,500
F-15E EAGLE
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sign Properties
Create New Design

Design: )
Design Name  |Primary Taxiway|
| New || Rename | l
Pavement Use (@ Aiffield (O Roadway/Parking

Drainage Laver [5——| inF e

Type |Traffic Pattern | Traffic Area | Season Set Ampacﬁon Traffic Class | Wander Width (in.)  |Failure SCI

Drainage Layer Thickness Calculator I
Input Parameters Results
Design Storm Index IZ] (il (in.)
Drainage Path Calculator X

PR | iac a

2 = Drainage Path Properties IGin.)
Slope of Drainage Path :lo (%) in.
Length of Transverse Slope: (ft) days)
Permeability of Drainage Material [0 ||  (f
Transverse Slope: (%) e

Efecive Porosi
Ve otostty @ Longitudinal Slope: (%)
Infiltration Coefficient ot
Calculate
Galeulzten | Close

Drainage Layer Thickness Calculator

Input Parameters Results

Design Storm Index ] Minimum Thickness: [4 | (in)
Length of Drainage Path () Calculated Thickness: (in)
Slope of Drainage Path [1.80 %) Required Thickness: [4 | (in)

Permeability of Drainage Material (fiday) | 1'me for 85% Drainage: (days)
Efectve Porsity 1) oo i deorany o s patil

. y apron or other areas of low volume and slow
Infiliration Coefficient moving traffic, then T85 < 10 days. T85 is not
a function of thickness.

| Calculate || Close

1} Layer Models in Selected Design

Layer Model Name Layer Model Type Analysis Type Season Set Compaction Traffic Cla

Create New Design Layer Model

Layer Model Name |Flexible Primary Taxiway LED | [ Use Drainage Layer

Traffic Pattem | Polk Aifield Traffic

Pavement Type IFIexibIe

V]

Analysis Type | Layered Elastic v I Traffic Area lTraﬁic Area A

Modulus values were given
therefore Layered Elastic is
the Analysis Type

Ok
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LAYER MODELS (in Primary Taxiway)

Layer Model Name Layer Model Type

Analysis Type

Traffic Pattern

Traffic Area Season Set Wander Width (in) Failure SCI

Flexible

Flexible Primary Taxiway LED

New Copy

LED

Compaction Class
Amy Class IV Runway >5.0 v ...

Polk Airfield Traffic

TrafficAreaA | All Year 70.00 50

The Polk Airfield Traffic mix has
a C-17 therefore the “Class IV
airfield with a runway greater

than 9,000 ft”, which also

contains the C-17, is selected for

Values for season of.

AllY

the Compaction Traffic Class
E Copy Import Change Layer Type - m] X
1 2" |
Layer category: Separation (1 items)

Layer type: Geotexdile (1 items)

INTA

Layer Type Material Type
Asphalt Concrete | Asphalt Cem... 2
Base Unbound Ag.

Drainage

Separation

4007 4007

Natural Subgrade alfEsi

Change the moduli values
highlighted in yellow then

LAYERS (in Flexible Primary Taxiway LED)

Values for season of All Year

Calculate Thicknesses

Layer Type ’ Material Type Modulus (psi) | C Hortrost Desion | 149 THekness | piisson's Ratio | Bond
)_ p o Asphalt Cement v 350,000 ] 5.00 5.00 0.45 | Fully Bonded  ~
Base Unbound Aggregate  ~ 60,000 [~] 6.00 6.00 0.35| Fully Bonded  ~
Drainage Unbound Aggregate ~ 45,000 (] 4.00 400 0.35 | Fully Bonded  ~
Geotextile N/A v O v
Natural Subgrade | Cohesive Cut - 20,000 O 0.40 -
e A Change A VW B8 Delete Compaction
@ Stress/Strain View Traffic Pattern Damage
LAYERS (in Flexible Primary Taxiway LED)
Values for season ofAll Year
Layer Type ‘ Material Type Modulus (psi) Compute Thickness (in) & ,;7‘)7 : Poisson's Ratio | Bond
» P 0 Asphalt Cement - 350,000 (] 5.00 5.00 045 | Fully Bonded  ~
Base Unbound Aggregate  ~ 60.000 (] 863 6.00 0.35 | Fully Bonded  ~
Drainage Unbound Aggregate  ~ 45,000 (] 4.00 4.00 0.35 | Fully Bonded  ~
Geotextile N/A b O &
Natural Subgrade | Cohesive Cut - 20,000 O 0.40 -
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Compactiol

nRequirements —

Compaction

Layer

5.0° - Asphalt Concrete

86" - Base
40" - Drainage
Natural Subgrade
Fensinderstratrs o *
Export to Excel

Close

Cumulative Damage Analysis
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.
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11.5.9
seasons

Rigid surfaced parking area using Layered Elastic Design; multiple

Design a rigid hardstand pavement for a Stryker Brigade Combat Team (BCT) Tactical
Equipment Maintenance Facility (TEMF) at the Army reservation, Fort Drum, New
York. Use the standard traffic pattern for this hardstand but change the M988B to the
Loaded version. Design the rigid pavement with a flexural strength of 650 psi and the
4.0-inch drainage layer with a 4-inch aggregate separation layer. Since frost penetration
is a concern, create multiple seasons and enter the modulus values and Poisson’s Ratio
given in the table below for each season to account for freezing and thawing conditions.

Open the Ft. Drum design project from example 11.5.5.

Season 1 Season 2 Season 3
Material Nov — Feb Mar — May Jun - Oct
E (psi) v E (psi) v E (psi) \'
PCC 4,000,000 0.15 4,000,000 0.15 4,000,000 0.15
Drainage 45,000 0.35 45,000 0.35 45,000 0.35
Separation 45,000 0.35 45,000 0.35 45,000 0.35
Subgrade 25,000 0.40 8,000 0.40 16,100 0.40
Project : . : .
[t Drum (12/28/2020) Y] [ Manage o || Edit/Create Traffc Pattems | | Edit/Create Season Sets |
Design Properties
Desian: [ Styker Hardstand 7] Pavement Use  |Roadway/Parking

Drainage Layer

|! Delete | Thickness

D i :_ﬁ_' Set in Cument Mode!

| MNew |I Copy || Rename

Layer Models in Selected Design

Create Mew Design Layer Model

Layer Model Name Layer Model Type Anal t
Layer Model Mame |PCC Hardstand LED | Use Drainage Layer |
PCC Hardstand Rigid K i
J Pavement Type | Rigid v Traffic Pattem | HARDSTAND STRYKER BCT TEMF-Loaded M3888 -~ l i
< m— r— Bl
Analysis Type !Layered Elastic w | Traffic Area | Parking Areas ~| 1

I New K Copy | | Delete |
==n
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Import

Project uses
Army criteria

Edit/Create Traffic Patterns |

-
E Season Sets

sa%bn  Starting Ending
# Date Date

Dec 31

Add

AddSeason Set

Name: 3 Seasons

Number Of Seasons:

A

E Season Sets

V4

Season  Starting Ending #Of

# Date Date Days

% Of Year

Nov 01 Feb 28 120

Mar 01 May 31 92

Jun 01 Oct 31 153

Jun Jul Aug

Sep  Oct

Update the date fields
for each season as
shown, then click Apply

Nov  De

| Add Season Starting On | [Jan 01

[] Delete Selected Season

Apply

Select the season set
with 3 seasons from the

drop-list
LAYER MODELS (in Stryker Hardstand)
Layer Model Name Layer Model Type | Analysis Type | Traffic Pattern Traffic Area Season Set | |Wander Width (in) | Failure SCI | AASHTO ESALs
PCC Hardstand Rigid K HARDSTAND STRYKER ECT TEMF-Loaded M988B Parking Areas 33.35 N/A 1,214,002
PCCHardstand LED | Rigid LED HARDSTAND STRYKER BCT TEMF-Loaded M388B | Parking Areas All Year |v 33.35 0
All Year
3Seasons
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For each season,
enter the appropriate
Modulus values

Update the Moisture
Content and Dry Unit

Weight values as shown

LAYERS (in PCC Hardstand LED)
Depth of Frost 46 in Values for season of3 Seasons
. Flex. Stre a ? | Moistu Dry Unit Weight Non-Frost Min. Thickness 9 .
Layer Type Material Type (p:; "t | Modulus (psi) | FrostCode G = ",‘ ugn,)"' Weight | ¢\ cutate MD:;” po Poisson's Ratio | Bond
» B Potland Cement 650 4,000,000 | NFS - 0 145 2 200 600 0.15| Partially Bon...

Drainage Unbound Aggregate  ~ 45,000 | NFS - 5 130 0 400 400 0.35 | Fully Bonded
Separation Unbound Aggregate  ~ 45,000 | NFS - 8 130 O 400 4.00 0.35 | Fully Bonded
Natural Subgrade | Cohesive Cut o 25,000 | F3F4 - 10 120 a 040

Valuesforseason 2 < | of3Seasons

Depth of Frost 46 in
: Flex. Strength : ? | Moisture Dry Unit Weight
Layer Type Material Type (psi) Modulus (psi) Frost Code Content % (Ibitts) Compute
(3 Portiand Portland Cement - 650 4,000,000 | NFS - 145 a
Drainage Unbound Aggregate  ~ 45,000 | NFS - 130 O
Separation Unbound Aggregate  ~ 45,000 | NFS - 130 o
Natural Subgrade | Cohesive Cut & 8,000 | F3F4 - 10 120 ()]
Depth of Frost46  in Valuesforseason 3 = ] of3 Seasons
A Flex. Strength : _* | Moisture Dry Unit Weight
Layer Type Material Type ) Modulus (psi) Frost Code Content % (Ib/fE) Compute
| 3 Portland Portland Cement - 650 4,000,000 | NFS hd 145 [/]
Drainage Unbound Aggregate  ~ 45,000 | NFS - 130 O
Separation Unbound Aggregate ~ 45,000 | NFS - 130 O
Natural Subgrade | Cohesive Cut v 16,100 | F3F4 W2 10 120 O
LAYER MODELS (in Stryker Hardstand)
Layer Model Name | Layer Model Type | Analysis Type | Traffic Pattern Traffic Area SeasonSet  |\ander Width (in)  |Failure SCI | AASHTO ESALs
PCC Hardstand Rigid K HARDSTAND STRYKER BCT TEMF-Lo=ded M38S8 Parking Areas 3335/ NiA
PCC Hardstand LED | Rigid LED HARDSTAND STRYKER BCT TEMF-Loaded M3338 | ParkingAreas |3 Seasans 535

PCC Sufface Layer Properties Compaction Class
New [ Delete
[N Copy i Impart i Delete %Steel (000 3| Losd Trensfer% Roads Rigd oo
LAYERS (in PCC Hardstand LED)
DepthofFrost53 i Values for season af3Seasons
Flex Strength 7| Moisture Dry Unit Weight Nor-Frost Design || Min Thickness L
Layer Type Material Type ey Modulus (psi) | Frost Code ¢ % (ble) Compute Thekness fn) P Poissen's Ratio | Bond
» B Potland Cement = 650 4,000,000 | NFS - [} 145 ] 372 600 0.15| Partialy Bon.. +
Drainage Unbound Aggregate = 45.000| NFS - 5 130 0 4.00) 400 035 |Fuly Bonded  ~
Separation Unbound Aggregate = 45,000 | NFS - B 130 O s | 400 035 FulyBonded  +
Natural Subgrade | Cohesive Cut - 16100 | FIF4 - 10 120 0 0.40 -

4

A Change A W BE Delete

I CalwlateThiduu:ﬁI Stress/Strain

Subgrade Preparation

‘Compaction

View Traffic Pattern

Joints/Dowels

AASHTO ESALs

Damage
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CompactionRequirements

Compaction ‘Layar

9.7" - Portland Cement Concrete

Remainder at natural compaction of %

* - Because natural compaction is 290% of maximum, no compaction
necessary other than the required to provide a smooth surface.

Export to Excel Close

Damage Factor

Cumulative Damage Analysis
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Graph Damage To
O Surface
(0 Subgrade
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Dowels
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Cumulative Damage Analysis

08

(13

Joint/Dowel Information
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.
E in.
l:l in.

40 6
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Left click drag: z00m area
Right mouse button: reset

°F

- o X
Graph Damage To
O Surface

) Subgrade

O Vehicles
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12 Evaluation Checklist

Evaluation checklist displays sections in the selected Evaluation and the APE and LEEP status.
Sections can be added, edited and deleted. The checklist also provides access to the Evaluation
Manager and Inventory form, allows you to import or export evaluation data, run reports, and
works as a selector when an evaluation form is set to Respond to selections.

Prior to beginning a new evaluation, ensure that you have opened or created a database to store
the evaluation within (database name is displayed on the bottom-left of the main window). For
instructions on how to import or create a database; reference Chapter 2 File Menu.

121 Getting Started

Select Evaluation Checklist on the PCASE 7 tool bar to open the checklist.

File  System Tables and Tools  Preferences Window Help

: Hi'nventory ~ | gReports ~ = Selectors ~ [ Work ~ ‘ ¢ Design Module Evaluation checklist | < LEEP evaluation “ APE evaluation 2 FWD data —L DCP data PCASE Reports

If you have not imported or created an evaluation in the current database, the message below
pops up indicating a default evaluation was created. Click OK to continue and open the
Evaluation checklist.

Default evaluation created. X

A default evaluation was created. Go to the "Evaluation
Checklist” to add sections to the evaluation and define
evaluation parameters using the "Manage Evaluations” tool.
PCASE groups APE, LEEP, DCP, and FWD data in an
“Evaluation” with a name and a date. It includes all data
collected in the period the evaluation took place. This
structure organizes evaluation data for analysis and provides
the capability to store historical pavement evaluation data.
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If you created a new database the checklist will be empty. When the Evaluation checklist opens
you can select Evaluation Manager to create a new evaluation or Show inventory form to define
an inventory. If previous evaluations were created; the Evaluation drop-list is used to navigate to
the appropriate evaluation. Additional newer features on the Evaluation Checklist are the
import/export evaluation functionality and the ability to run a batch analysis.

/™ Evaluation checklist =& =3

Evaluation
My first evaluation (9/11/2026) ~ | | Evalustion Mansger.. | | Export Evalustion Data | Import Evaluation Data |

Sections

‘ Drag column here to group by

Section Name Ad hoc | Surface type Use APE | APE status LEEP | LEEP Status

Refresh section properties I Show inventory form I Reports
Manage Sections in Evaluation

Add all sections Add subset of sections Add ad-hoc section "]
Batch Calculation

Evaluation Backcalculation

Close

12.2 Show inventory form

Inventory is normally defined prior to using the Evaluation Checklist. However, Show inventory
form launches the form and List Selector so that you can define an inventory directly from the
Evaluation Checklist. Reference Chapter 7.1 Define Inventory for guidance prior to creating an
inventory.

12.3 Evaluation Manager

Evaluation Manager serves to establish global analysis parameters and can be accessed from the
Evaluation Checklist, LEEP, APE, FWD, or DCP modules. If you have historical evaluation data
from an earlier version of PCASE to import, go to Chapter 2.2 New/Import for instructions on
how to import a PCASE 2.09 database. Once the import is successful, evaluations from the
imported database will be available within the Evaluations drop-list on the Evaluation checklist
and Evaluation Manager forms. The Evaluation Manager form is displayed below. You will go
through various sub-sections of the form to set up the analysis parameters. The sub-sections are
Evaluation, Climate, Temperature settings, Default evaluation settings, Default APE settings,
and Default LEEP settings. Mark as historical locks the Evaluation and makes all the data read-
only, this can be reversed by clicking on the button again to Allow edits of Historical Data. Note:
Before upgrading to version 7.0.8, mark evaluations created using version 7.0.7 as historical.
Due to slight variances in climate data between both versions, PCASE will detect those
differences and in some cases require recalculation; clearing preexisting results.
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Evaluation Manager X

Evaluation

My first evaluation (9/11/2026) v New Copy Rename Delete
Date | Friday . September11.2026 [J~ |  Service ArForce v

Description Comments

Climate Default evaluation settings
Weather station
State or country \Weather station Default traffic pattern 14 GROUPS Copy v B
USA-New York ~ | Wheeler Sack Field Amy Air Field v Q@ Report PCR Using Vehicle
VWesther station info | Month Rezdings.. Map “GROUP10 (585.000 b. 50.000) hd
Temperature settings @ Calculate overlays
Set 5 day mean... Design Air Temperature ‘F Default APE settings
Analysis
@ Consider Frost . —_
Rigid criteria | Shattered Slab ~  [] Use Alpha Criteria
Frost
- — Freezing/Thaw-weakened
Freezing Season Reset
= Nov__- [l fer - Season Q) Default LEEP settings
Analysis Backcalculation
Percent damage occurring in thaw period: [25 = Rigid Failure SCI > Set default control parameters..
Use Use FASSI or FAIR Values

I Mark as historical I

12.3.1 Evaluation

1. Choose an Evaluation from the drop-list, or;

2. Click New to create an Evaluation then input an Evaluation name. The Default evaluation
date will populate with the current date; select the calendar icon or type in the field to modify
the date. Recommend using the first projected day for the start of the evaluation. Select the
appropriate radio button to enable/activate sections to include in the Evaluation:

e Include All Sections (PCASE 2.09 default behavior): All Sections will be included in the
Evaluation. You will still have the ability to choose from these Sections later while using
the various Evaluation tools.

e Select sections to include, using the Query Tool, after create: This option opens the
Query Tool Wizard where you can define Section criteria. The Tree Selector will
highlight Sections from the list by default. Choose a Field in the Select Rows tab, then
choose a Comparison. Click Finish (button will enable after selections have been made)
to create the subset.

e Add Sections Later: This option will not bring Section data into the Evaluation. Ad-hoc
Sections can be created directly from the APE, LEEP, or DCP forms.

3. The default Service from the evaluation default preference setting populates, to change the
Service use the drop-list to select a different option that is appropriate for the Evaluation.
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4. The next two fields are optional. Add a Description and Comments, if so desired.
5. The Copy function allows you to choose which data to include, then creates a copy of the
currently selected Evaluation with the specified properties.

Evaluation Manager

Evaluation > 5 | |
1 _Myfirst evaluation (£/19/2023) v New Copy . Rename . Delete

Date [Wednesday, Apri 19,2023 [~ | /{Sewice | Air Force v 3]
4 | Description A Comments
Z
/
Copy a previous evaluation’ — O X

New evaluation name

New evaluation date If the Evaluation to be copied is set to
|Wednesda:.-. April 19,2023 kg | historical mode (2.09 imported) and
) APE and/or LEEP are selected, then
If you choose not to Check items you wish to copy: . . . .
. ) the Sections in the copied evaluation
copy traffic patterns Climzte Data ) ) )
L will be set to the calculation option
from the original Traffic Patterns
. from your default preference.
evaluation, then the Evaluation Sections, Settings and Layer Models
traffic pattern setin [
evaluation defaults (® Copy both APE and LEEP evaluations
will be applied to () Copy only APE
the COpIed O COW Onl‘)" LEEP ] Update evaluations settings to PCASE 7 defaults
evaluation.

Core
For evaluations created using /

PCASE 7, the option to apply the ok ] Cancel
calculation option set in your

default preferences to the copied
evaluation will be available

12.3.2 Climate

6. The climate database was updated in version 7.0.8. Evaluations that were created using
previous versions of PCASE 7 will now show a “Legacy Weather Station”. You can use the
old data from the previous climate database or select a weather station from the new climate
database. Choose the State or country and Weather station you would like to pull climate data
from for the Evaluation. Select Map to search for nearby weather stations, choose from the
Nearby Stations box, then OK. Once a Weather Station has been selected, you can roll over

the @ icon or click on the Weather station info button to view the frost details. Select
Month Readings to display the Climate Data Summary: Mean Daily Maximums, Mean, and
Mean Daily Minimums for each month (the data populates automatically and should only be
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edited if you have more detailed information on the location). The Design Air Temperature
for the selected Weather station is displayed; if no Weather station has been selected the field
is enabled so that you can input a temperature. Set 5 day mean launches a form where you
can input daily temperature values to determine the five-day mean (highlighted in blue).
Select the Consider Frost checkbox, if applicable. The Freezing Season drop-lists will enable
and display the calculated freezing season from the Climate Data Summary.

The Mean Annual Temperature, Mean Annual Freezing Degree Days, and Mean
Length of Freezing Season are based on an average of the 3 coldest years.

The Mean Annual Freezing Degree Days are based on the average temperature of a
day; a day is defined from midnight to midnight. The Freezing Degree Days is
calculated by summing the number of degrees below 32 F per day over the year
period (the year period is the average of the 3 coldest years) FDD = SUM(32-Tavg).
The Mean Length of Freezing Season is the number of days within a year-period,
where the average temperature of a day is at or below 32 degree F (again based on the
average of the 3 coldest years). It is simply the summation of days where the
temperature is at or below 32 degree F. The Freezing Season length displayed is
based on the first day and last day when the average daily temperature is at or below
32 degrees F. If you choose to edit the default Freezing Season months, the Reset
button will enable and allow you to reset changed values back to the original defaults.

Climate
Weather station
State or country \Weather station
USA-Nebraska v | | Offutt_Afb_Airport v ¢
\Weather station info Month Readings.. m
Temperature settings E
Set 5 day mean... Design Air Temperature 826 3| °F
Consider Frost
Frost
= ot Freezing/Thaw-weakened
Freezing Season | Dec v| to ‘Feb v = Shason
Percent damage occurring in thaw period: 25 |5
Select Climate/Frost Station = o X
Sho Cties
@ Siates O None
@ Rivers © Major
(0 Roads oAl
Show Stations Near
Latitude Longtude
41117000 xl -95.917000
Show
Nearby Stations (distance)
1
Millard Arpot Omaha (11.5 miles)
h Municipal

Omaha Eppley
Omaha Wefo (18 mies)
Blar Muricipal Arpot (22.7 miles)

oK Cancel
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the five-day mean (highlighted in blue).
8. The Percent Damage occurring in thaw period setting propogates from evaluation defaults
and can be overridden on Evaluation Manager.

Set 5 day mean launches a form where you can input daily temperature values to determine

Temperature settings
7 R ) = =Tle () efaut preferences
Set 5 day mean... Design Air Temperature | 81.0 © | °F Overview| GIS Settings| Inventory| Inspection | Veriication Tools | Menus| Graph Defauits || PCASE D
a Fealures Design Defaulls Evaluation Defaults
° Consider Frost Shared APE/LEEP Defauhs
Frost ) Open evalustion checklist with LEEP or APE
TO!
F ina/Thaw- kened Defaut Service: fir Ferce: ~ Default Controlling Traffic Option:  Caloulate Controling Vehicle
Freezing Season Nov | to Mar ~  Reset ree2|ngs aAceey
o0 Default Traffic Patiem: C17 AT 50,000 PASSES ~
I 8 Percent damage occurring in thaw period: (25 & F OO Consiter Froat - 0] Coculale Overera OefauiCh: (08 =
‘; in thaw peric! 5 DefsutCr: | 075 v
Daily highs and lows = [m] X I
Evaluation start date |Wednesday. September 28, 2022 In p ut tem peratu res
Test date I Tuesday ., September 27, 2022 f0r the flve dayS that
Sunday ‘F Monday ‘F Tuesday ‘F Wednesday ‘F Thursday ‘F Friday ‘F Saturday ‘F
9/18/2022 9/19/2022 9/20/2022 9/21/2022 9/22/2022 9/23/2022 9/24/2022 precede the test
? ? ? 2
: ' : ' 50 £40, £h0 date to compute the
Daily Lows ? ? 7 ? 430 450 450
Daily Average ? » ? 2 545 545 555
Five day mean
Five d: ? ? ? 2 ? ? ? R A A
V.o s (highlighted in blue)
Sunday ‘F Monday ‘F Tuesday ‘F Wednesday ‘F Thursday ‘F Friday °F Saturday ‘F or Sel ect Enter a
9/25/2022 9/26/2022 9/27/2022 9/28/2022 9/29/2022 9/30/2022 10/1/2022
7 Daily Hig 57.0 59.0 550 55.0 ? ? ? mean value and
Daily Lows 480 410 450 450 ? e 7 range to senerate
Daily Average 525 50.0 50.0 50.0 ? ? ? 8 8
Five day mean ? ? 534 525 51.6 ? ? temperatu res. These
Sunday F Monday ‘F Tuesday F Wednesday F Thursday F Fiday 'F Saturday F inputs will only apply
10/2/2022 10/3/2022 10/4/2022 10/5/2022 10/6/2022 10/7/2022 10/8/2022 I d
Daiyhighs B ? ? ? ? ? ? to newly create
Dby Lows L 2 2 4 2 2 2 evaluations
Daily Average ? ? 2 ? 7) 2 2
Five day mean ? ? ? ? ? ? ?
Legend Enter a mean value and range to I
Evaluation start date genetais lemperatures

12.3.3

As a short-cut, a single mean
temperature and daily range
can be added using this
method.

N

\

Default evaluation settings

enerate 5 day temperatures before 9/27/2022

Mean Temperature [70.0

Daily Range [10.0

ki

> F
Cancel

9. The Report PCR Using Vehicle drop-list contains each vehicle in the selected traffic pattern.
This option correlates with the individual vehicle PCR calculation options. The selected
vehicle will be used for the Reportable PCR and published in evaluation reports.

10. Select Calculate overlays to enable calculation of overlay thicknesses (applicable for both
flexible and rigid pavements) when executing APE or LEEP evaluation analyses.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

23.

If a database has been imported, the existing traffic patterns for the Evaluation will be
available in the Default traffic pattern drop-list. To define or select a Default traffic pattern,

select the '®2 icon. Note: Newly created Evaluations will inherit the Default traffic pattern
that is set in PCASE Defaults > Evaluation Defaults.

To define a new traffic pattern with specific vehicles, select Create. Enter a unique Pattern
Name, select a Pavement Use, then click OK.

Choose the appropriate Traffic Analysis Type (Individual to analyze each vehicle in the
pattern, Mixed to determine the Controlling Vehicle, or Hybrid to produce an additional
hybrid model result based on a specific subset of vehicles). If you selected Mixed; drop-list
fields for Subgrade Category, Traffic Area, and Pavement Type will populate for you to
define. If Hybrid is selected a Representative Vehicles button populates within the
Evaluation Manager, which allows you to modify selection of the default representative
vehicles used for the hybrid analysis. The vehicles in the Current Representative Vehicles
box will be used in the hybrid analysis, use the arrows to move selected vehicles.

Click Add to select vehicles for a newly created pattern from the Choose Vehicles form. An
Air, Ground, or Both vehicle filter is available to help you narrow selections. Click on a box
to the left of a vehicle name, or on the vehicle name to select it. Click OK to assign the
selected vehicles to the pattern.

Select Add from Catalog to open the vehicle catalog. Filter vehicles based on set categories
or by typing a vehicle name in the search field. A visual representation of each vehicle’s gear
configuration is displayed. Selected vehicles are shown on the right-side of the form. Once
all vehicles have been selected for the traffic pattern, click Add Selected.

The default values for Load and Passes can be edited within the grid cells, unless cells are
colored gray (which signifies the pattern is set to read-only).

If Traffic Analysis Type Mixed is selected; the Equivalent Passes for each vehicle and the
Controlling Vehicle will be displayed in the grids. The Equivalent Passes are sensitive to the
defined Traffic Area, Subgrade Category, and Pavement Type. If you’d like to set a different
vehicle as controlling, uncheck Auto Detect Controlling and choose the vehicle from the
drop-list to set as controlling.

Choose Standard to select from Tri-Service, pre-defined traffic patterns. Click on a box to the
left of a standard pattern name or on the name to select it. Choose to save the pattern as
Traffic Read-only (default) or Make a Read/Write Copy (editable). Click OK to assign the
selected pattern.

Choose Import to select an existing traffic pattern or a .ptrp file to import into the selected
evaluation.

Select Export to save a file of the selected traffic pattern. Choose a location using file
explorer to save the .ptrp file. The file can be shared or imported into another
database/evaluation.

. The Pavement Use assigned to the pattern is displayed.
22.

Select ACN/ACR Curves to view the Aircraft Classification Number (ACN) and Aircraft
Classification Rating (ACR) for vehicles.
Click Close to exit the Traffic form and return to the Evaluation Manager.
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Default evaluation settings

11

Default traffic pattern

14 GROUPSCopy

ﬁeporl FCR Using Vehicle
*GROUP10 (585,000 Ib, 50.000)

I& | |Calculaie0vedays|

N impert patterns

Impar Options:

=] Cor

[] AFSOC Trafic
] PACAF Traffic
] USAFE Trafic

P

(®) Import from existing database/project
© Import frem a Traffic Pattern Expert ( FTRF) file

Source Databsse: | Evaluation Trafic Template (Paver? MS Access) v

Source Project  Traffic Template bt

rd

ok | [ cancel

Traffic

Patterns in Selected Project My Traffic Pattem

Note: Traffic area A, B, C, and
D only apply to airfields.
Roads will display one column

20 each for load and passes
I 12 Create I Delete Rename Copy Import Export I Standard 18'
y 4
3 Traffic Analysis Type Mixed ~ Traffic Area  Traffic Area A /
1
Subgrade Category Cat A v ? Pavement Type Flexible
Pavement Use Aifield
Vehicies 15 /

I 14 Add Add from catalog Delete ACN/ACR Curves

Traffic JLoad (Ib) Passes Equivalent Passes

Areas A, B AreasC. D Areas A B, C AreaD

B-52H STRATOFORTRESS 428,000 366,000 1,000

C-17A GLOBEMASTER Il 585,000 438,750 1.000

C-130J HERCULES 1,000

@ Auto Detect Controlling

B-52H STRATOFORTRESS

Attack/Observation/Battle Management

AC-130H SPECTRE

Sandardbsd 1750006

AG-130U SPOOKY
o o

0 0

Sarcdsnd oad 175000

Cargo/Transport/Special Duty

C-130E HERCULES

Standard loed 175,000

©-130H Hercules. C-130J-30 HERCULES
b

o

Standend laad 17500016 ‘Standard load 175,000 b

2 Vihich: calaloy o x
Vehise Fter
B ] 8 Eoeing 8 Comn| Vehce grouping
=l:m‘-'\:‘=! =mmm =E$ 0 vy categories Cleat Fler
@ Miiary CaigeT @ Heli O fogroumo. oder Save ilier
@ Civilian estre e
() User deined nly
Search i name, categoy. 2enderd bed
o1 x 2
Available vehicles Selected vehicles

C130J HERCULES.

—
] ACNIACR Charts

Vehide 52+ STRATOFORTRESS

Sutace Type Minload 2300 kips Maxload 4830  kips
O Flexible.
OFRigd
180
Calutate. o
0 10
OxR 120
100 —i—A
) 3, =8
Aircrah Gross Load 4380 KiPs 5
& —_—
‘Subgrade Cat A 0
‘Subgrade Cat. B
Subgrade Cat C ]
‘Subgrade Cat D
U e S T A e T N
200 250 300 350 400 450 500 550 600 650 700 750
Asrcrat Gross Load (laps)
B-52H STRATOFORTRESS
| /ACN Value for Flexible Subgrade Category (CER, %) ACN Value for Rigid Subgrade Category (k. pei)
Load (kips) | A(CBR>=13) [B(B<CBR<13) [C(4<CBR<-8) D(CBR<4] | A(K>=#42 |B@21<K<#42) C2<Kw21)| DK<
77 21 24 1 1 Y 1 3
488.000 s 7 874 1041 978 1o 3 129.7
732000 1128 127 1394 1655 1562 1757 1933 2057
Generate Report for Vehicie: Close
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12.3.4 Default APE settings

24. Set the default Rigid criteria for a APE Evaluation of a rigid pavement. The APE Rigid
criteria options are: First Crack, Shattered Slab, or Complete Failure. The default criteria for
each Service will populate when the Service is changed. Select the checkbox for Use Alpha
Criteria to use PCASE 2.09.02 analysis criteria for flexible pavement analysis.

Default APE settings
Analysis
24| Rigid critenia | Shattered Slab v| [] Use Alpha Criteria

12.3.5 Default LEEP settings

25. Select the default Rigid Failure SCI for a LEEP Evaluation of a rigid pavement. The LEEP
Rigid Failure SCI options are: 0, 50, and 80. The Rigid Failure SCI value will update with
the appropriate default value when the Service is changed within the form.

26. Set default control parameters form is applicable to the LEEP Modulus Backcalculation
procedure.

27. The Thaw Modulus Reduction Method defaults to Use Modulus Reduction Factors and
cannot be changed for new evaluations. If an imported evaluation was set to “Use FASSI or
FAIR Values” the existing layer models will retain that setting. However, if those layer
models are recalculated, the modulus reduction factors setting will be used.

Default LEEP settings
Analysis Backcalculation
25 | Rigid Failure SCI v [ Set default control parameters.. 26

27

124 Evaluation checklist

To navigate the Evaluation checklist:

28. Ensure the correct Evaluation is selected in the drop-list field. Section data displays in the
grid if PCASE data was imported (reference Chapter 2 File Menu) or an inventory has been
pre-defined (reference Chapter 7.1 Define Inventory) in the current database.

29. The Export Evaluation Data and Import Evaluation Data functions provide a simplified
method for sharing updated Evaluation data when working with multiple teams. Selecting
either option launches File Explorer so you can choose the evaluation file to import or export
into the current database. Guidance for using the evaluation import/export feature is as
follows.
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PCASE Data and E70s:

1. To build an €70 after PCASE data has been created or edited with PCASE, you *must*
export the €70 from PCASE.

2. Once this is done, PCASE data will “round trip” through PAVER™, That is, you can
import the €70 created via the PCASE file using PAVER™, edit the PAVER™ data, and
export it in PAVER™ and the new e¢70 will have the original PCASE data.

3. But once a database has been opened in PCASE, you must use PCASE to export it in
order for updated PCASE data to go along. The reason for this is that PCASE data has to
be “packed” into a special table for PAVER™ to include it €70 file. This packed data will
still be there if you extract the €70 with PAVER™, and it will still be there if you create a
new e70 with PAVER™. However, once you open a database with PCASE (or import it
using PCASE) the data is “unpacked” out of the special table and only PCASE knows
how to pack it back up again.

PCASE Evaluation Data Export / Import:

The PCASE Evaluation Data Export / Import on the Checklist form were created to
aggregate data from multiple team members into the master database without the need to
create/manage €70s.

PCASE is used to create the master database €70 as outlined in the previous explanation.

The master database can be maintained by the person doing the PAVER™ inspection or
could be maintained by one of the teams doing the PCASE evaluation work.

Case 1: Master database maintained by team member doing PAVER™ work:

Provide a copy of the master database €70 to each team involved in the
evaluation.

Teams perform structural evaluation field work; HWD, DCP, and APE or LEEP
modeling etc.

Export the data from the field work to a .pex file using Export Evaluation Data
tool on the Evaluation Checklist form.

Import each team’s .pex files into the master database to aggregate the PCASE
data.

Case 2: Master database maintained by team member doing PCASE work:

Provide a copy of the master database €70 to each team involved in the
evaluation.

Teams performing PCI inspection use the Export PCI Inspection data tools on the
inspection dropdown in PAVER™,

Person maintaining the master database uses the Import PCI Inspection data tools
on the inspection dropdown in PAVER™.,

Teams doing structural evaluation field work export the data from the field work
to a .pex file using Export Evaluation Data tool on the Evaluation Checklist
form.

Import each team’s .pex files into the master database to aggregate the PCASE
data.
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Note: that any PCI family modeling or work planning will still need to be done in PAVER ™
but all of the PClI inspection and structural evaluation data will be in the database

Master database inventory Changes:

LEEP and APE make copies of the inventory data when the evaluation is created. If there are
inventory changes in the master database, the master owner, after importing the PEX, has to
Refresh section properties in the Evaluation Checklist. This will pull the PAVER™ section
changes into the evaluation copy. The layer models won’t be affected except that their “needs
to be recalculated” flag may be set and the user must recalculate results.

E70 with PCASE Data Active PAVER+PCASE E70 without PCASE Data
Database

Inventory Inventory

Inventory
Export from PAVER
<= xpO1t from PCASE mum— E 1

-

PCI Inspections. PCl Inspections

Export from PAVER E PCl Inspections
-
<

PCASE
PCASE Evaluations
Evaluations —_— D

Open with PCASE

Active PAVER Database
with Packed PCASE Data

Inventory

Import with PAVER - E
PCI Inspections
E = Database tables PCASE
Evaluations
—
e
Active PAVER Database
— "PaCked" tables with No PCASE Data

__ Import with PAVER or PCASE
Inventory -

PCI Inspections

Figure 1: E70 Import/Export with PAVER and PCASE data
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PCASE Eval Team
Exported PEX

PCASE
Evaluation Data
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imported Master

Inventory

PCI Inspections
(updated)

PCASE
Evaluations
(historical)

mmm C| Insp. Exportj

PAVER Inspection Team
Exported PCI

PCASE
Evaluation Data
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Copies + UIDs

= Database tables

= "Packed" tables

= Data in XML format

Use Refresh Section
Properties in
PCASE/Inspection
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inventory properites

Figure 2: PAVER™/PCASE inspection team export/import to master
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30.

31.

32.
33.

34.

35.
36.

37.

38.

39.

40.

Select Edit section properties to:

a. Input the PCI and % Load-related Distress values for calculating the condition factors
(G, C;) for rigid overlays

b. Change the Traffic area and/or Load frequency values.

c. Select Evidence of Frost Damage if applicable.

Select Refresh section properties to update the section properties from the pavement

inventory.

Select Show inventory form to open the inventory form.

To manage which Sections are included in the selected Evaluation, select Add all sections or

Add subset of sections. Add subset of sections opens a query tool for selecting the Sections

to add; this is recommended if there are multiple Evaluations within a database.

Select Add ad-hoc section to create an “ad-hoc” Section (a Section created on the fly that is

not included in the defined inventory).

To delete a Section, highlight the Section and click Delete section.

Select Evaluation to run a batch analysis. All necessary properties must be defined for each

selected section, in order for the button to become enabled. Status messages are provided to

notify you of each sections current state. If there is missing information, open the APE or

LEEP form to define the missing data. Select the Assigned option to run batch calculation for

all selected sections using the Calculation Options setting on the APE or LEEP form. The

Additional calculation option allows you to select another traffic pattern that is applied to

each selected section for an additional traffic analysis. An additional Calculation option can

also be applied to the batch analysis. An explanation of each Calculation option type is

provided in the APE evaluation and LEEP evaluation chapters.

Select Backcalculation to run a batch backcalculation analysis. After backcalculation results

have populated, select the Evaluate button if you wish to run a batch analysis.

Select Reports to access the predefined Evaluation reports window. See Chapter 17 Reports

for more information. Note: PCASE reports use Excel templates without any classification

markings based on the assumption that all data is unclassified and publicly releasable. If the

information in the individual database is Controlled Unclassified Information (CUI),

properly mark any reports generated by PCASE at the appropriate classification level. Add a

header and footer with the appropriate classification markings.

Click on a column header and drag it to the Drag column here to group by box to sort grid

data by the selected header.

Click Close to exit the Evaluation checklist.

148



24 Silver Alag Structural (5/7/2024) v I Evaluation Manager...

29

| Export Evaluaton Data | | InwnEvalmﬁonDa‘la}

Once an evaluation
has results, the

39 [ === i
[ e status will update.
Section Name Adhoc | Surface type Use APE | APE status LEEP |LEEP Status
SilverFlag::RW0S27::R0O1A O |pcC RUNWAY 2 has results 1| no results
SilverFlag::RW0927::R02C O |ac RUNWAY 2/ has results 1o results
SilverFlag::RW0927::R03A [ |[pcC RUNWAY 3 | has results 1| no results
SilverFlag::RW1331:R04A O |er RUNWAY 2/ has results 1| NA
SilverFlag: TWA:TO1A O |[AC TAXIWAY 2 | has results 1| no results
SilverFlag-TWB:T02C O |aec TAXIWAY 2| has results 2| noresults
SilverFlag:: TWC::T03A O |[Gr TAXIWAY 3 | has results 1|N/A
SilverFlag::AP Main::A01B [ |pcc APRON 2| has results 1| no results
|30 I Edit section properties I Refresh section properties I Show inventory form |32| I Reports 38'
Manage Sections in Evaluation
[33] | Addalisections | | Add subsetof sections | | Add ad-hoc section | | Delete section
34 35
Batch Calculation
|36] | Evaluation || Backcalcuiation |37}
Close 4OI
N\
Calkilate Evahiation Results \ = %
Evaluation
26 Silver Flag Structural
What to calculate
O Assigned © Additonal 8 Trafic Pattern Contingency Traffic -
8 Calculation Opfion | Caicuiate PCR v
1 * Section Status Calculate
PR B N Unsurfaced and Mat
SilverFlag-AP Man:ADIB} Noresulls
SilverF RWO0S27-RO1A .
prai fit structures do not qualify
SilverFlag::RW0S27:R03A H
e for PCR calculation, so the
SilverFlag TWA TO1A H H
it batch calculation logic
Shefes TC 0 excludes those sections
Section status ==
o Select Default Select None O
indicates there Calcuiste Selected | | Close
are no results
when sections New  Copy  Rename | Delete
() Order by Section ID
are ready to be T
et
calculated Bo ||
2 SilverFlag-RW0327-RO1A (2 items)
a0 Hiadd A Crange A W B0 Dele  ShowlayerDetils

L) 01 - Contingency Traffic-FCR

SilverFlag-RWO32T:RUZC (2items)
%I o
01 Contingency Traffie-PCR

£ SilverFlag: RWU927::RO3A (S items)

Trafiic | Section
Airfeld Trefic Faem

Contingency Trafic

PCR with CBR

Calculation Options

Repotate  ACR/PCR  ACR/PCR Retng

Results are provided for the
additional traffic pattern and
selected calculation type

. (B C-130J HERCULES 1
s— C-130 HERCULES 1

C-17AGLOBEMASTER Il 595,000 50.000 495,333 10598 547

C-17 500.000 100 495339 21 40

= 450,000 100 455,338 21| 3

C-5A/B GALAXY 840,000 100 711,256 2| 4

E-3 SENTRY AWAC 325,000 100 275,188 21| s

F-150 EAGLE 68000 100 57578 21| 2%

KC-10A REFUELER 590.000 100 493572 21| 867

KC-135R/T STRATOTANK .. 322500 100 mmn HIE]

MV-22 OSPREY X 51,227 21| 127

—

Run Anzlysis
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13 LEEP Evaluation

LEEP evaluation is capable of analyzing pavements using the layered elastic method producing
resultant allowable loads, passes, Pavement Classification Numbers (PCN), Pavement
Classification Rating (PCR), and overlay requirements.

Prior to beginning a new evaluation, ensure that you have opened or created a database to store
the evaluation within (database name is displayed on the bottom-left of the main window). For
instructions on how to import or create a database; reference Chapter 2 File Menu.

Prior to using LEEP evaluation form, ensure you have defined your inventory (unless you will be
creating sections Ad Hoc); reference Chapter 7 Inventory.

The asset inventory should be initialized prior to using the LEEP evaluation form; reference
Chapter 12 Evaluation checklist.

The modulus Backcalculation function within LEEP Evaluation requires uploading FWD/HWD
files, data processing, inventory sectioning and subsequent station assignment. For instructions
on how to import FWD/HWD data and assign to sections and stations; reference Chapter 15
FWD data.

13.1  Getting Started

To get started, select LEEP evaluation on the PCASE 7 tool bar to open the evaluation tool.

Preferences  Window Help

v = Selectors <~ /3 Work =~ % Design Module Evaluation checklist | = LEEP evaluation

If you have not imported or created an evaluation in the current database, the message below
pops up indicating a default evaluation was created. Click OK to continue and open the LEEP
evaluation form.

Default evaluation created. X

A default evaluation was created. Go to the "Evaluation
Checklist” to add sections to the evaluation and define
evaluation parameters using the "Manage Evaluations” tool.

PCASE groups APE, LEEP, DCP, and FWD data in an
“Evaluation” with a name and a date. It includes all data
collected in the period the evaluation took place. This
structure organizes evaluation data for analysis and provides
the capability to store historical pavement evaluation data.
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13.2 LEEP Evaluation Form

The LEEP evaluation form (displayed below) serves to perform complete evaluation of airfield
and road pavements employing layered elastic procedures. To run a LEEP evaluation, you will
go through various sub-sections of the form to modify the default analysis conditions, if desired.
The sub-sections are Evaluation Manager, Layer Model, Traffic and Section tabs, Settings, and
Layers. The analysis output results are displayed within the Results sections. Respond to
selections allows you to use the Evaluation Checklist or any Selectors to change the focus of a
section in an evaluation. The Reports button displays when analysis results are present. The
panels in the LEEP form are adjustable and you can save a form configuration using the Save
Layout function. Select Close to exit LEEP evaluation.

e e
< [ etimion tarsger | Ut Macead

8 Use Backealculation
8 Calculate Overlays

Anlysis

FWD data

33 of B8 basins will be evaluated.
Station 2. drop 2 is representative.

Selectbasing. | FuiD data.
[ Set§ day meor.._Jii734 R
Lead Frequency 203
(| seseoniomport 157561
Backcalculation

o Run Show basin dF Add A Change A ¥ B Delete
B Backealculation results... R

Use LEAGL for PCN

Send to APE - Low Volume Damage  Stesses/Strains Run Analysis Q

Controlling Traffic Mode
Use Controlling Vehicle from Pattem ~

Evaluation Evaluation

Load o) Passes AGL &) PCNSwg  ACHFCN  ACN/PCNRatng o™

o

13.2.1 Evaluation Manager

Evaluation Manager serves to establish global analysis parameters. To navigate
Evaluation Manager; reference Chapter 12 Evaluation Checklist, Section 12.3 Evaluation

Manager.
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13.2.2 Layer Model

The Layer Model grid lists default pavement structures that

1" Name

i AD1B (ST)
% AD2B (ST)
7 AD3B (ST)
i ROA(S]
7 RO2A (ST)
# RO3A (ST
# TO1A(ST)

may be modified in the Layers grid, to produce analysis results | 2verMode!
. _ . N New Import ¥ || Copy || Rename
for a Section of a LEEP evaluation in the Results grid. e
Multiple layer models (each with distinct, user-specified T
analysis conditions and results) can exist for a given section of || STALLION:APOLDRY::A028 (1 items)
. Default model
an Evaluation. To create a new Layer Model, select New. To | STALLION:HP1:A038 (1 items)
import a model from another evaluation, a design, DCP, or Oefaukt rodel
A =) STALLION::PAMAIN::AD1B (1 items)
APE (from the same evaluation) select Import. The model Default model
. . (=} STALLION::RW1432:R01A (1 items)
must be within the currently open database. To copy an S5 e
existing model and all the associated analysis conditions and i STALLONRWMAZREZA (1 )
. Default model
results, select a model then select Copy. Select Rename to edit -] STALLION:RW1432:R03A (1 tems)
[ Default model

the default Layer Model name. To delete a model replicate,

select the model then Delete.

13.2.3 Traffic tab

1.

Traffic patterns defined within Evaluation Manager are available for selection in all
evaluations. An existing traffic pattern can be selected from the drop-list within the

Traffic tab, or a new traffic pattern can be created by selecting the = icon, then
Create (user-defined traffic) or select a Standard (pre-defined traffic patterns) pattern.
If Traffic Analysis Type Mixed is selected, the options for Controlling Traffic Mode
are: Use Controlling Vehicle from Pattern, Calculate Controlling Vehicle and Choose
Controlling Vehicle. Use Controlling Vehicle from Pattern will utilize the loading and
equivalent passes of the Controlling Vehicle defined within the Traffic form. This is
based on the Traffic Area, Subgrade Category, and Pavement Type. Calculate
Controlling Vehicle will recalculate the loading and equivalent passes of the
Controlling Vehicle based on the Traffic Area selected in the Section Properties sub-
section, and the Subgrade Category associated with the CBR value of the subgrade
within the Layers sub-section. Choose Controlling Vehicle allows you to select
which vehicle in the mix controls. If an Individual traffic pattern is selected, the
options for Controlling Traffic Mode are not displayed.

If the LEEP using LEAGL method for individual vehicles calculation option is
selected, the Report PCR Using Vehicle field becomes available so that you can
select which vehicle’s PCR to use for the Reportable PCR and publish in evaluation
reports.
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Traffic | Section Traffic | Section
Airfield Traffic Pattern Airfield Traffic Pattern
1
STALLION @ STALLION =
Controlling Traffic Mode
2
Use Controlling Vehicle from Pattem
Report PCR Using Vehicle
C-130H Hercules (130,000 b, 14.400) - 3

13.2.4 Section tab

4. The Inspection/Analysis tab is comprised of section properties that are applied to an
analysis

e In the Inspection Data section; enter the PCI and % Load-related Distress
resulting in the calculated SCI, Cp and C:. A condition PCI < 40 will activate a
load reduction in the Allowable Gross Load (AGL) and an increase in gross
weight. The calculated SCI will yield condition factors Cy and C; that impact the
recommended overlay thicknesses for rigid pavements.

e In the Analysis Structure Parameters section; the Traffic area and Load
Frequency fields can be edited using the drop-lists for flexible structures. For
rigid structures, only the Traffic area field is displayed.

o Use the Traffic area drop-list to select the appropriate Traffic Area (Area A,
B, C, or D). If applicable to the analysis (i.e., flexible pavement structure),
then select the Load frequency associated with the Analysis-Temp option.
Check the box for Evidence of Frost Damage (displayed when a climate
station is selected in Evaluation Manager) to enable Frost Code, Moisture
Content, and Dry Unit Weight columns in the Layers grid. These inputs
directly impact the Results by including results for frost conditions

5. The Inventory Properties tab displays characteristics of the section, as defined in the
Network inventory. This tab is set to read-only for inventory sections and editable for
ad-hoc sections
e The characteristics of the Inventory Properties tab include:

o Name
o Pavement Use
= Airfield or Roadway

o Branch Use (Runway, Taxiway, Apron, Roadway, Parking area, etc.)

o Pavement Surface
» Flexible Surface, Rigid Surface, or Unsurfaced

o Surface Type
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o Refresh Properties from PAVER Section becomes enabled once an inventory
section’s properties have been edited.

o If Consider Frost is checked in Evaluation Manager, the box for Evidence of

Frost Damage will be checked by default and enables Frost Code, Moisture
Content, and Dry Unit Weight columns in the Layers grid. These inputs

directly impact the Results by including results for frost conditions.

I Inspection/Analysis I Inventory Properties

Inspection Data
PCI % Load-related Distress
[Calculate ] SCI | 9125/ Cb [ 1] Cr [ 034

Analysis Structure Parameters

Traffic area | Area B v

Load frequency | 2 Hz - Ovenuns, Taxiways, Aprons v

Inspection/Analysis I Inventory Properties I

STALLION::APOLDRW::AD2B

Airfield Roadway

Branch Use | APRON

Flexible Surface Rigid Surface Unsurfaced

Surface type | ST - Suface Treatment

Evidence of Frost Damage

13.2.5 Settings

Refresh Properties from PAVER Section

6. Settings comprises of Use Backecalculation, Calculate Overlays and the

Backcalculation (displayed when Use Backcalculation is turned on), Analysis, and

Overlay (rigid pavements only) tabs.

e Check the Use Backcalculation box to enable the Backcalculation tab options.
e Check the Calculate Overlays box to display overlays in Results for pavements

that cannot support the assigned traffic.
7. Backcalculation tab for a rigid pavement

e FWD data

o Select FWD data to open the FWD Data Manager which allows you to Import
new files and Assign FWD files to sections.

o Once the FWD data is added, choose Select Basins to select the basins to be
used for Backcalculation. Specific basins can be selected by clicking on a
point, or by selecting a range of points by dragging the cursor across the

graph. See Chapter 15 FWD data for more information.
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o Backcalculation

o Select o to open the Backcalculation Parameters form where you can:
e Set Backcalculation to use RMSE or Percent Error
e Set Backcalculation thresholds
e Identify when iterations will terminate
o Select Run Backcalculation to calculate and display the Detailed
Basin Results.
o The Show basin results... button is enabled after Backcalculation
is performed.
8. Analysis tab for a rigid pavement

e Analyze Structure As displays the pavement surface; Rigid or Flexible, extracted
from the Section’s inventory data.

e Failure SCI allows you to change the failure criteria. Click on
definitions of the failure criteria.

e Use the Load transfer options; % Load Transfer or Joint Deflection Ratio to
change the Max Edge Stress. The defaults are set for a rigid pavement with good
load transfer. Increasing the Max Edge Stress results in lower Allowable Gross
Loads (AGL) and allowable passes.

e [f Evidence of Frost Damage is checked; the Depth of Frost tab, Thaw Season tab
and the Thaw Modulus Reduction Method option will populate at the bottom of
the Analysis tab. Use these options to override values/settings derived from the
selected Weather station and Evaluation Manager.

9. Overlay tab for a rigid pavement

¢ Rigid settings displays the SCI, Cb, and Cr values calculated from the Edit
Section Properties form.

e The default PCC Overlay Flex strength and Modulus values are displayed and are
editable. Click on 7 to view overlay calculation information.

10. Backcalculation tab for a flexible pavement

e FWD data
o Select FWD data to open the FWD Data Manager which allows you to Import

new files and Assign FWD files to sections.

o Once the FWD data is added, choose Select Basins to select the basins to be
used for Backcalculation. Specific basins can be selected by clicking on a
point, or by selecting a range of points by dragging the cursor across the
graph. See Chapter 15 FWD data for more information.

e Temperature settings
o If Temperature in Backcalculation Options will be used, select Set 5 day mean

and enter the daily high and low temperatures for the 5 days that precede the
test date; resulting in the 5 day mean. Alternatively, a single Mean
Temperature value and Daily Range can be inputted using the Enter a mean
value and range to generate temperatures button on the form, which will
automatically populate the temperature values for you.

o Set the appropriate Load Frequency value.

? icon for
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o Avg AC modulus based on temperature displays based on the 5 day mean,
Load Frequency, and Asphalt Concrete pavement thickness.
11. Analysis tab for a flexible pavement

e Analyze Structure As displays the pavement surface; Rigid or Flexible, which is
derived from the Section’s inventory data.

e Design temperature calculation (flexible pavement only) displays the Air,
Pavement, and AC Modulus values (based on the Load frequency set in Edit
section properties).

e If Evidence of Frost Damage is checked; the Depth of Frost tab, Thaw Season tab
and the Thaw Modulus Reduction Method option will populate at the bottom of

the Analysis tab. Use these options to override values/settings derived from the
selected Weather station and Evaluation Manager.

Backcalculation | Analysis | Overlay
S Camon e
; Y28 HUCIES - Backcalculation  Analysis | Overlay
Use Backcalculation Rigid () Flexible / | !
[] Caleulate Overlays Rigid settings
Backeal - raive Ovent Failure SCI 50 2] SCI b Cr
calculation ysis 2y
Load transfer E
Faliot % Load Transer ® PCC Overay
16 of 28 basins will be evaluated. Joint Deflection T o 9 Flex strength
Station 6, drop 1 is representative. 8 Ratio -2
oot oo o Max Edge Stress 75 % Modulus
ect ins... data.. 3
Depth o Frost psi
Backcalculation [[] Override calculated frost ’ ]
°¢ Run Show basin | in, -
Backcalculation results...
Thaw Modulus Reduction Method
O Use FASSI or FAIR values Depth of Frost
(® Use modulus reduction factors [ Overide calculated season
Feb to |Feb

Backcalculation | Analysis

FWD data
24 of 48 basins will be evaluated. .
Station 5, drop 2 is representative. LA
Select basins... FWD data. |
Design temperature calculation
10 Temperature settings 11 Air 850~ F
Set 5 day mean. T -
Load Frequency [ 201] He Pavement 980 °F
St ACmodion: | = Load Freg. 10 Hz (section properties)
based on temperature s AC :
162950 psi
Modulus 2
Backcalculation
L&) Run | Show basin
10 | | Backcalculation | | results...
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13.2.6 Layers

12. The Layers grid populates a default structure for the specified pavement type. The

layer model columns include: Layer Type, Material Type, Thickness, Backcalculation

13.

14.

15.

16.

Options, Seed Modulus, Min Modulus, Max Modulus, Apply Limit, Modulus Hit
Limit?, Backcalculated Modulus, Analysis Options, Modulus (used for analysis),
Poisson’s Ratio, Bond, failure criteria flags, and Effective k (rigid only).

Layer types and their coinciding material types can be added or edited using the Add
or Change buttons beneath the Layers grid. To Add a layer, select the Layer category
and the respective material type. The Change layer button becomes enabled when the
selected layer can be modified. The up and down arrows enable when the selected
layer can be moved based on set rules. Select Calculate to determine the Depth to
bedrock after running backcalculation. Note: The Calculate Depth to Bedrock option
is only enabled when FWD data is assigned to the selected section and at least one
basin is selected. Select Set to 240 in. to reestablish the subgrade depth based on the
layer thicknesses above. Select Send to APE — Low Volume (option is displayed for
flexible structures when FWD data is associated with the layer model) to send the
current model to APE and use the Low Volume method to calculate CBRs. View
Coverages opens a form that displays vehicle pass-to-coverage ratios. Select the
Comments button to add notes on the analysis.

Select Calculation Options to change the analysis method.

e LEAGL for PCN — This option uses layered elastic theory and the traffic is
evaluated as individual, mixed, or hybrid based on the parameters configured
in the traffic module. This calculation option is used to calculate Pavement
Classification Number (PCN) values.

e LEAGL for Individual Vehicles — This option uses layered elastic theory
and Cumulative Damage Factor (CDF) methodology to determine allowable
aircraft gross loads and allowable passes across the entire traffic mix. This
calculation option is used to calculate Pavement Classification Rating (PCR)
values.

e LEAGL for PCR - This option uses layered elastic theory and Cumulative
Damage Factor (CDF) methodology to determine allowable aircraft gross
loads and allowable passes. In this option, CDF is computed for only a single
vehicle. This calculation option is used for generating 14-group tables or
single-vehicle evaluations (e.g., displaying the PCR for a C-17 at 50,000
passes).

The Stresses/Strains button launches a window that displays a table of the layer
structure’s stresses and strains data and allows editing of depths in which to perform
analyses.

The Damage button is only enabled for LEEP using LEAGL method for PCR
calculation.

Select Run Analysis to initialize the calculation process once all evaluation
parameters are established.
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- Thickness Backcalculation Seed Modulus . Apply Modulus Backcalculated - .
Layer Type Material Type (in.) Opti (psi) Min Modulus (psi) | Max Medulus (psi) | 3 Hit Limi? Medulus (ps) Analysis Options
12 b p Asphalt Cement - 5.00 | BackCale < 157.561 50.000 1000000 @ No 270.136 | BackCalc <
Base Unbound Aggregate  ~ 8.00 | BackCale < 61.000 5,000 225000 @ No 75.261 | BackCale -
Natural Subgrade Cohesive Cut o 227.00 | BackCale < 20.110 15.000 27500 @ No 22.337 | BackCale <
Bedrock Bedrock - < (] -
A Change A ¥ 32 Delete Depthtobedrock I Calculate I Setto 240 in.
13 Use LEAGL for PCN
Send to APE - Low Volume View Coverag C Calcul Options Damage Stresses/Strains Run Analysis Io
1
Add New Layer \ - 0 X Bedmciﬁlwlaﬁon Results - o \X
1 2] | J ./ 3
Layer category: Overlay (1 items) 4
Layer type: Asphalt Overlay (1 items) 60
Layer category: Base (6 items) as ]
| Layer type: PCC Base Slab (1 items) P
[ Layer type: AC Stabilized Base (2 items) 2054 \
Layer type: PCC Stabilized Base (3 items) Em:\ T/ I\
£l Layer category: Drainage (1 items) a2
L&) Layer type: Drainage (1 items) e @~ Calculated Depth
& Layer category: Separation (2 items) £ A == Average Depth
| Layer type: Separation (1 items) a7 \3
L5 Layer type: Geotextile (1 items) 76
Layer category: Subbase (Qitems) 744
5 Loyer type: Subbase (1 iems) 724
e e T 47 T 1
Layer ype: Stabijized Subliase (7 feme) 156 159 160 161 162 164 165 166
L—3) Layer type: Select Fill (1 items) Basin Number
&1 Layer category: Subbase Drainage (1 items) iy J
L Layer type: Subbase Drainage (1 items)
category: Subbase Separation (2 items]
T_L:” e (“m:)'( ! OMisimum O Maximum Harmaric Mean
L5 Layer type: Geotextie (1 tems) in in in [ ey | [ Concd
Layer category: Subgrade (14 items)
[ Layer type: Modified Subgrade (2 items) —
|51 Layer type: Compacted Subgrade (4 tems) L-JoT0) S
L5 Layer type: Sabilized Subgrade (8 tems) e T ke Fam g P et P2 o = e Tt
dn.) L] Raio I v NN c0ocon [BSO0E.001  [SGODIEMOI  GEOMOEM01 BSOSO |5EMOOEON
4 500 201% L) FullyBanéed ¥ Cor i) R )
Bam o0 T 035 Flly Bonded l Z Coord. iin) 4 5950E+000 |4 953024000 4 595054000 1.3001E+001 1.3001E+001 1.3001E001
[totoe ot [2270 237 040 il [Swxps)  J00ME00  |TWSEQN SIS0 S23ECH [B0MEd0 106200
| Bedode ‘ =] W Stress Y ipsi) 18173E+001 |3 4431E+001 538144001 6 TOS0E+000 6. 4005E+000 1.7303E+000
(€ 110H Heroulea - 130 i Stress Z ps) 1.4870E-000 | 8 38002000 7.0336E+001 4 BE5SE-000 1.16258001 2 6E74E-001
e Sher S on) ISEEQE  [LOSHENS  \ZWIEAT  DIGSECIE  |SSUEQE 100
Agpliod oo ‘Shear Sirees ¥Z (psi) 0.0000E-000 -1.71T1E-001 1.0062E-002 0.0000E-000 -5.8253E-000 337236001
S Siees Y ) DOOE0D [2OMSEANS [9SPUEATD 0OOMOED0  [167EQIE 091617
Stran X 14MTEDS |-8.1492E005 -2 M4BED04 1.7045E-004 -28561ED4 4610954004
Sron v BUSEQS 1206000 |2BEN TMS0EO0  [BUEdss | 21med
Siran Z 21935E005 4. 5345E-006 4152964004 B.2956E005 | 3I0HE004 1.1441E003
SwearSinXZ  DOOWEOD  [000ME-000  [00MGOE-I00 | 0OOME-N0  |DOOMNE-DI0 |0CU0IE-I0D
|ShoarSioin¥Z  |DOOIOESOO0  |000M0E-D00  |OOOODE-D0D  |OOGOES000  |DAOOOEWD00 | DDOGIES000
SwarsmaXt  DOONED  [11eEan 176006423 00OWE0  [1ow7Eem  |2setseezt
Displacement X fr) -2 6353020 -7 JD1E-020 1 B7SIEDT SNINENS 3 1B41EMS 4 402ET
Dopiemen Yin) DOOIOEND [16965003  [s3MEds  D0OME0  |zasmean | 73mieess
Doplocorcn 24 |20SMEO2  [260MEW02  [3627EA2 200602 [280mE00  |3OSMERZ
P, Srean 1 b UOOIOEAND_ [000NEW000[000MEW0 | 00OMEW0 |000mENn0 |00o0tEeao0
P Sea2pw DOOWEAND  [0OOMED0  [00OOOEW00  DOOOED0  |DODMEGG0 | DOOGIE-GDD
P S 3pw 0OOIENO0D [000NEW0ID  [000MEWIO0  |00OMESN0  |DOOUENRO |0000tEG00
Ciose
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17. Select the appropriate Material Type and input the Thickness for each layer.
18. Select an option from Backcalculation Options for each layer (for instructions on
running backcalculation see Chapter 15 FWD Data):

BackCalc, Ent+1, or Manual.

a.
drop), or Manual.

b.

C.

Subgrade layer: BackCalc or Manual.

Asphalt Cement surface layer: BackCalc, Temperature (avg), Temperature (per

Portland Cement Concrete surface layer and all sublayers (except subgrade):

Layers 17 18a |
Layer Type Material Typa E";‘" m55 N packcakeulation Options :

b | Asphatt Concrete Asphalt Cement - 5.00 § BackCalc - Temperatu it
Base Urbound Aggregate = | options are
Natural Subgrade Cohesive Cut - for Asphalt
Bedrock Bedrock - Cement only.

Layers 18b |
Layer Type Material Type E‘j"“" Backealeulation Options |
Asphalt Concrete Asphalt Cemenrt - 5.00 )} BackCale - |

> Base Unbound Aggregate - 3.00 )} BackCale - |
Natural Subgrade Cohesive Cut v 227.00 Calc k‘]

Bedrock Bedrock - Manual

Layers I 18c
Layer Typa Matarial Type 3';" ness bk calculation Options
Asphalt Concrete Asphalt Cemert - 5.00 ‘ BackCale -
Base Urbolnd Aggregate - 8.00 ‘ BackCale -

» Natural Subgrade Cohesive Cut - 227.001 ‘ BackCale 1]
Bedrock Bedrock - ""

19. Default Seed Modulus, Min Modulus, Max Modulus and Apply Limit settings are
provided. To change a value, click on a cell to input a new value.

Layers 19
Layer Type | Material Type m‘;""“‘ Backealculation Optians Seed Modulus (psi) | Min Modulus (psi) | Macx Medulus (ps) R
[ 3 Asphalt Concrete Asphalt Cemert - 5.00 | BackCale S 200,000 70,000 2000000 B4
Base Unbound Aggregate < 8.00 | BackCale S 61,000 5,000 150,000 B
Natural Subgrade Cohesive Cut G 227.00 | BackCale S 9.000 1.500 50000 ™
Bedrock Bedrock - - O

20.

21.

Once the Backcalculation operation is complete, the backcalculated moduli values for
each layer will transpose to the Backcalculated Modulus column cells.
Select the appropriate options from Analysis Options for each layer:

a.
b.

BackCalc, Ent+1 or Manual.

Subgrade layer: BackCalc or Manual.

Asphalt Cement surface layer: BackCalc, Temperature, or Manual.
Portland Cement Concrete surface layer and all sublayers (except subgrade):
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22. The established moduli that will be used for analysis are displayed in the Modulus
column.

23. Default values for Poisson’s Ratio and Bond are provided. These fields are editable.

24. Surface and Subgrade failure criteria-flags employed by the LEEP analysis procedure

are provided, as well as a Controlling Criteria flag.

Layers 20 21 22 23 24
Layer Type Material Type g:‘,'“"" Apply | Modulus m:{f‘z:‘,d Analysis Options | Modulus (psi)  [Poisson's Ratio | Bond Surface & Subgrade 2l Cantroling Criteria
Z Agphalt Cement - 5000 ©& No 259,702 j BackCale - 259,702 0.35 | Fully Bond... ~ =] [} O
Base Unbound Aggregate - z00p| M No 91,923 fBackCale - 91,923 0.35 | Fully Bond... ~ O O O
Natural Subgrade Cohesionless Cut hd 27000 o No 21622 BackCale -~ 21622 0.40 | Fully Bond... ~ O =] =]
Bedrock Bedrock - O - 1,000,000 0.50 - ] ] a
13.2.7 Results
25. Results from the pavement analysis are displayed in accordance with the selected
calculation option.
25
Send to APE - Low Volume  View Coverages Comments Calculation Options Damage Stresses/Strains Run Analysis (%)

Resuilt:
C-130H Hercules Evaluation Evaluation

Load (b) Passes

AGL (b)

Allowable

Passes

ACN  PCN  PCN String

ACN/PCN

> | 130,000

14.401 156,145

114454

25| 25/F/AW/T

08

ACN/PCN Rating

AC Overlay
i)

Send to APE - Low Volume View Ce

Use LEAGL for PCR

Caleul

ion Options

Damage

Stresses/Strains Run Analysis

Evaluation Evaluation
Load {b) Passes AGL )

Allowable
Passes

ACR

PCI

R

Reportable
PCR

ACR/PCR  ACR/PCR Rating

130,000 14,400 156,146 114,454

193

231

231/F/AN/T

[12:]

16,600 4,800 14,544 38,151

52

46

0.2

Send to APE - Low Volume

View C

AC Overlay
n)

I Use LEAGL for individual vehidl

Calcdat

Options

Damage

Stresses/Strains

Run Analysis

Allowable
Passes

ACR

PCR

PCR String

ACR/PCR

114,454

193

23V/FIAWNAT

08

37,938,251

52

02

ACR/PCR Rating

AC Overlay
(n)
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13.3
13.3.1

Evaluate the pavements described in Tables 1 and 2.

LEEP Examples

Evaluate pavements by manually inputting modulus values

Table 1.

Allen Army Airfield, Fort Greely, AK (Service — Army)

Runway 01-19, Section R03C

Surface — fair condition (PCI=60; load distress=20%)
Evaluate for Army Class IV > 5,000 ft and < 9,000 ft
Use the default values for Poisson’s Ratio and Bond

Material Properties

D -
Layer Type / Thickness Modulus Frost % r.y Unit

Classification in. (mm) psi (MPa)* Code | Moisture L
(kg/m’)

Asphalt Concrete 45 (114) 493,194 (3,400) NFS 0 145 (2,323)

Unbound Aggregate Base 8.0(203) 83,966 (579) NFS 5 135 (3,429)

Gravely Sand & Silt - 14,179 (98) F3 10 110 (2,794)

(cohesionless cut)

*Backcalculated values from FWD results performed the previous summer

Allen Army Airfield, Fort Greely, AK; Runway 01-19, Section R03C

Step 1. Define the Inventory

e C(Click Inventory on the toolbar and select Define Inventory

File

System Tables and Tools

H Inventory ~ | @Reports ~ = Selectors

Preferences

Window

- A Work ~ b

Help

[

Define Inventory

LY

GIS Assignment

Copy And Move Data
GIS/Tabular Import and Update  »
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e On the Inventory form, select the Network tab
e Select New
e Type in the Network ID, Network Name, and Comments (optional)

User Defined Fields

Network ID

Network

Name |en Amy Afield

Comments [y

You are editing: @ Current Values O Historical Inspection Values v

| @0 [[ B0 | [ New | [ coy | | Dewe || Ooee |

On the Inventory form, select the Branch tab

Select New

Type in the Branch ID, Branch Name, and use the pulldown to select the Branch Use
Select OK

B rrr ,
| New Branch - m} X

I Branch ID: * 'RW0119 | Ihlch Name: * |Runway 01-19 |
I'Branch Use: * | RUNWAY |

* PAVER Mandatory field

Cancel I 0K I
You are editing: @ Curent Values O Historical Inspection Values
=]
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¢ On the Inventory form, select the Section tab
e Select New
e Type in the Section ID, Length, and Width (required)
e Type in From and To (optional)
e Use the pulldown to select the Constructed date, Rank, and Surface Type (required)
e Select OK
AAAF:RWOT19 ' o e S
Network Branch Section
Section ID: * [R0C Fom: [ |
Construcec: Lengi:
Rank: * j’i V‘ Surface Type: *

* PAVER Mandatory field

You are editing: ® Cument Values (O Historical Inspection Values |

Step 2. Set up the Evaluation

e Select LEEP evaluation
e On the LEEP evaluation form; select Evaluation Manager
e On the Evaluation Manager form; select Rename

e Rename the evaluation “Allen Army Airfield evaluation”
o Select Ok
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™ LEEP Evaluation - Location AAAF:RW0119:R03C

Evaluation Evaluation climate
My first evaluation (9/15/2026) v | Evaluation Manager... | No climate selected. )

\

Evaluation Manager *

New ) Order by Section ID Evaluation
My first evaluation (9/15/2026) v New Copy Rename Delete
Date | Tuesday .September 15,2026 [[v|  Service ArForce / v

Old Name: My first evaluation

-

New Name: Iﬂlen Amy Aifield evaluation| |

e On the Evaluation Manager form:
o Select Army from the Service drop-list field
o Select the appropriate Weather station from the Climate section
o Check the box for Consider Frost; the Freezing season will populate based on
the selected Weather station information

Evaluation Manager
Evaluation
Allen Amy Airfield evaluation (9/15/2026) v New Copy Rename Delete
Date | Tuesday . September 15,2026 (@~ | | Service Amy -1
Description Comments
Climate Defg
Weather station o |
State or country \Weather station
USA-Alaska v | | Eielson Field v Q Re
Weather station info Month Readings.. Map
Temperature settings O
Set 5 day mean... Design Air Temperature °F >
Al
I' Consider Frost al
Frost
Freezing Seasson Oct v to Apr v Feset Freezmglsml haw-onweakened v
Al
Percent damage occurring in thaw period: (25 3+ Rl
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In the Default evaluation settings section; click on the Default traffic pattern icon B
On the Traffic form; select Standard

On the Standard Patterns form; select Army Class IV > 5,000 ft and < 9,000 ft

Select OK

Defautt evaluation settings
puntry Wesather station Default traffic pattern | C17 AT 50,000 PASSES ~
B rraffic _ o X
Patterns in Selected Project |C17 AT 50,000 PASSES P
Create Delete Rename Copy Import Export
Traffic Analysis Type Mixed [ Standard Patterns \ = o X 2
Subgrade Category Cat A Choose Pattems
[0 ARMY CLASS | - HELIPAD
Pattem not editable (0 ARMY CLASS | - HELIPORT
: () ARMY CLASS |l (IFR) - HELIPAD
Vehicies’ [0 ARMY CLASS Il (IFR) - HELIPORT
Add Add from catalog Delet () ARMY CLASS Il (VFR) - HELIPAD
— = ) ARMY CLASS Il (VFR) - HELIPORT ACNACR Curves
) ARMY CLASS IIl AIRFIELD
Traffic | Lozd (1b) 5 ARMY CLASS IV <= 5000 FT (C-130)
|Areas A B ) ARMY CLASS IV <= 5000 FT (C-17)
5 [Z] ARMY CLASS IV > 5000 FT AND < 5000 FT
C-17A GLOBEMASTER il 585000 | | SR ClASS v 3 5000 FT
D) ARMY CLASSV
(0 ARMY CLASS V1 (C-130) PAVED LANDING ZONE
(0] ARMY CLASS VI (C-130) SEMIPREPARED LZ
() ARMY CLASS VI (C-17) PAVED LANDING ZONES
[0 ARMY CLASS VI (C-17) SEMIPREPARED LZ
Controlling Vehicle
C-17A GLOBEMASTER Ill Options for Saving Pattem
© Traffic Read-only
O Mzke 2 Read/Write Copy
{8 Auto Detect Controlling
Cacel

On the Evaluation Manager form:
o In Default evaluation settings; check the box for Calculate Overlays
o Under Default LEEP settings; ensure the Rigid failure SCI is set to 50
o Backcalculation parameters can be set now, or applied at the section-level
from within the LEEP evaluation form
o Select Close to exit the Evaluation Manager and return to LEEP evaluation

B Calculate overlays

Default APE settinas

Analysis

Rigid criteria  First Crack ~ [] Use Alpha Criteria
Default LEEP settings

Analysis Backcalculation

Rigid Failure SCI  5p - Set default control parameters..

Thaw Modulus Reduction Method

Use Modulus Reduction Factors Use FASSI or FAIR Values
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Step 3. Analyze the pavement using LEEP evaluation

On the LEEP evaluation form; select New
On the Select Section form; select the appropriate section PID

Select Ok
m LEEP Evaluation - Location AAAF:RW0119::R03C
Evaluation Evaluation climate
Allen Amy Airfield evaluation (9/15/2026) v Evaluation Manager... USA-Alaska, Eielson Field e

Select Section = [m] X

Select a section

Select section(s) to create layer model(s). You can also create ad hoc
sections which are not stored in the inventory.

FID
AAAF::RW0119:R03C

Layer model(s) name (Leave blank for default)

On the LEEP evaluation form, under Layer Model, the selected section populates
The Traffic tab should display the traffic pattern that was added

Layer Model i
| New |[import ¥ || Copy || Rename || Delete |
[] Order by Section ID

1° Name
AAAF::RW0119::R03C (1 items)
01

[“Trafﬁcn[ Section
ifeld Traffic Pattern
[FRivctiss v>soo0Fr ano ] (&5 |
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Select the Section tab:
o Input the PCI and % Load distress values as shown below
o Select Calculate to display the resultant SCI, Cb, and Cr
o All other default properties shown are correct, no need for further edits

Traffic | Section

Inspection/Anzlysis
Inspection Data

Inventory Properties

PCl g0 % Load-related Distress 20

[ calculate ||SCI 92 Cb

1

Cr

0.94]

Analysis Structure Parameters

Trafficarea AreaC
Load frequency 10 Hz - Runways

@ Evidence of Frost Damage

Refresh Properties from PAVER Section
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Under Settings
o Uncheck Use Backcalculation, since modulus values will be entered
manually. The Analysis Options in the layer model grid should be set to
Manual. Input Modulus values for each layer (see below or Table 1).
o Calculate overlays is checked as indicated in Evaluation Manager
o Under the Analysis tab
» Flexible is selected, as indicated in Define Inventory
* The Design temperature calculation results display, but will not be
used for manual entry of moduli.
» The Depth of frost displays
» Use modulus reduction factors is selected by default for the Thaw
Modulus Reduction Method

| ] Use Backealculation [avecs
Calculate Overlays Layer Type Material Type E:“'j""“‘ Analysis Options Modulus (psi)
Analysis b | Asphatt Concrete Asphalt Cement > 0.00 @ Marual ” 493,194
Base Unbound Aggregate - 0.00 @ fManual < 83,966
o e Natural Subgrade Cohesionless Cut hd 240.00 fManual b 14,179
LEIIC - Bedrock Bedrock v v 1,000,000
Design temperature calculation

Air 688 5| °F
Pavement 799 °F
Load Freg. 10 Hz (section properties)

ModC, 436197 psi

Depth of Frost | Thaw Season

[) Override calculated frost

111 in.

On the LEEP evaluation form, in the Layers grid, a default pavement section is
displayed

Input the Thickness, Frost Code, Moisture Content, and Dry Unit Weight values for
each layer (see below or Table 1).

Keep the defaults for Poisson’s Ratio and Bond

Select LEEP using LEAGL method for PCR from Calculation Options
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e Select Run Analysis

. 2 [2 ) Dry
Layer Type Material Typs Thickness | anaiysis Options Modulus (ps) | Poison's Ratio gond Sufsce | Subgrade  f| FrostCode || MOSUE  Nyuaon
(in) Content Pt

’_ p Asphalt Cement v 4.50§ Manual - 493,184 0.35 | Fully Bonded - a O NFS i DI 140)

Base Unbound Aggregate 3,00} Manual - 83966 035|FulyBonded  ~| (O 0 NFS s| 135

Natural Subgrade Cohesionless Cut v 227.50 | Manual - 14,179 0.40 | Fully Bonded - O [/} F3F4 i 10' 110)

Bedrock Bedrock E - 1,000,000 050 -l 0O 0 -
|k Add A Change A V 3¢ Delete Depthtobedrock | Setto240in.

Use LEAGL for PCR
' View Coverag c \ Calculation Options Damage  [i| Stresses/Sirains | Run Analysis |

e Results display

- Thickness - o - Poisson’s = =t Moisture 4 ‘Controlling ‘Controlling

Layer Type Material Type (in) Analysis Options | Modulus (psi) Ratio Bond Surface Subgrade Frost Code Content (V:,ﬁ:l)t Leyer (AGL) | Layer (AP)
» p Asphalt Cement X 4.50 | Manual 4 493,194 0.35 | Fully Bonded ~ -] O NFS A 0 140 O O
Base Unbound Aggregate b 8.00 | Manual b4 83.966 0.35| Fully Bonded  ~ O O NFS A 5 135 O O
Natural Subgrade Cohesionless Cut hé 22750 | Manual ' 14179 0.40 | Fully Bonded ~ O ] F3F4 b 10 110 ] ]
Bedrock Bedrock < < 1.000.000 050 < O O < O O

4k Add| A Change A ¥ 3§ Delete Depifitobediock  Setto240in.
Use LEAGL for PCR

‘ View Coverags Ci ‘ Calculation Options ‘ Damage Stresses/Strains ‘ Run Analysis ‘

Vehicle Bnalysis Period E;’::;‘ﬁ;‘)"" Evaluation AGL (b) Plowable ACR  PCR  peporiable ACR/PCR  ACR/PCR Rating gf)o“e"""
C-1I7AGLOBEMASTER (Il [y 580,000 56,250 188144 8] 57| 128128 40

C-17AGLOBEMASTER Il 139 | 139/F/DAW/T

Thaw-Weakened (M...

580,000 18,750 188,144
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Table 2.

Allen Army Airfield, Fort Greely, AK (Service — Army)

Apron D, Section A04B
Surface — good condition (PCI=80; load distress=10%)
Evaluate for Army Class IV > 5,000 ft and < 9,000 ft
Use the default values for Poisson’s Ratio and Bond

e L. Thickness Modulus Frost . Dry Unit Weight
(v)
Layer Type / Classification i (7Tl psi (MPa)* Code % Moisture ocf (kg/m?)
Portland Cement ConFrete 7530,519
Flex strength = 650 psi (4.48 12 (305) NFS 0 145 (2,323)
(51,921)
MPa)
Base 286,487
Sandy Gravel (GW) elee (1,975) AR > 155 el
Gravely Sand & Silt 26,658
(cohesionless cut) B (184) = D LDz 7

*Backcalculated values from FWD results performed the previous summer

Allen Army Airfield, Fort Greely, AK; Apron D, Section A04B

Step 1. Define the Inventory
¢ On the Inventory form, in the same Network, select the Branch tab again

o Select New
o Type in the Branch ID, Branch Name, then select the Branch Use from the
drop-list, as shown below
o Select OK
B = [®@]|[=]
Network Branch  Section
| User defined fields
Branch ID; New Branch = a XL
I BranchID:* _~APD I IBranchNime:‘ Apron D
Use{ Branch Use:* [PRON i
* PAVER Mandatory field
Sum of
Section
Lengths: |
Sum of |
True ¥
Section | =
Areas:i \ el lTll
Tmimﬁsgz 000 SaR ‘
Comments : )
You are editing: O Current Values () Historical Inspection Values
@0 0 Copy Delet Close
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¢ On the inventory form, select the Section tab
o Select New
o Type in the Section ID, Length, and Width (required)
o Type in From, To and Slab Data (optional)
o Use the drop-lists to select the Constructed date, Rank, and Surface Type
(required)
Select OK
o Close the inventory form

(©]

B Inventory (AAAF:APD o [@]=
Network Branch Section
New Section = O X
Section ID:* LI From: To:
Constructed:* | 9/15/2026 Length: 1 Width: 1 R
Rank:* P ~ Surface Type:* PCC - TrueArea:* 1 SqRt
Slab Data
Slab Length (Typical) Slab Width Ft
1;
e
e —————————
You are editing: Historical Inspe
. . |
—

Evaluation Manager (Step 2) was accomplished in the previous example (Runway 01-19, Section
RO3C); proceed to Step 3.

Step 3. Analyze the pavement using LEEP evaluation

e On the LEEP evaluation form; select New
e On the Select Section form; select the appropriate section PID
e Select Ok

171



Evaluation Evaluation cimate
Alen Ammy Aifield evaluation (9/15/2026) v Evaluation Manager... USA-Alaska, Eielson Field )

Rename  Delete [ Use Backealculation
8 Calculate Overlays
| Analysis | |
Base]
Analyze Structure As: _[ Natu
(O Rigid © Flexible IJ =
= m] X

Select section(s) to create layer model(s). You can also create ad hoc N
sections which are not stored in the inventory. New ad hoc section
PID |LEE’ ‘

ABAF:RWOT19:R03C 1

AAAF:-APD:-AMB

8 a0

Layer model(s) name (Leave blank for default)

e On the LEEP evaluation form, under Layer Model, the newly added section populates
o Confirm that the traffic pattern is still set to Army Class IV > 5000 FT and <9000 FT

New Import ¥  Copy Rename Delete
[[) Order by Section ID

Traffic | Section
Airfield Traffic Patiern
ARMY CLASS IV > S000FTAND v &

e Select the Section tab:
o Input the PCI and % Load-related Distress values as shown below
o Select Calculate to display the resultant SCI, Cy, and C;
o All other properties shown are correct, no need for further edits
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New Import ¥ | Copy Rename Delete
[C] Order by Section ID

1 ° Name
AAAF::APD::ADB (1 items)
=0
AAAF::RW0119::R03C (1 items)
2 01

Traffic | Section

j Inspection/Analysis | Inventory Properties
Inspection Data

IPCl g0 % Load-related Distress 10 |

ICaIcuIateI|5C| 58 Cb 1 Cr gl

Analysis Structure Parameters

Trafficarea Area B

8 Evidence of Frost Damage

Refresh Properties from PAVER Section

e Under Settings

o Use Backcalculation is unchecked since modulus values will be entered

manually

Calculate overlays is checked as indicated in Evaluation Manager
o Under the Analysis tab

Rigid is selected, as indicated in Define Inventory
Use the defaults for Load transfer

Set the Failure SCI to 50 (for Army analysis)
» The Depth of Frost displays

Use modulus reduction factors is selected by default for the Thaw
Modulus Reduction Method
o Under the Overlay tab

The Rigid settings section displays the SCI, Cb, and Cr calculated in
the Edit Section form

Use the default PCC Overlay Flex strength and Modulus values
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) Use Backealculation Setti
@ Calculate Overlays
— [J Use Backcalculation
_] Analysis | Overlay
L]
Analyze Structure As Calculate ovedays
© Rigid () Flexible X —— —,
Analysis | Overlay [
| Failure SCI 50 2
Rigid settings
Load transfer SC| (1) Cr
% Load Transfer 25 0
Joint Deflection | 98| I 1| I 099|
Rotio w7 O
Max Edge Stress 75 % PCC Qveray
Flex strength
R |
psi
() Override calculated frost o
Modulus
psi
?
Thaw Modulus Reduction Method
() Use FASSI or FAIR values
© Use modulus reduction factors

e On the LEEP evaluation form, in the Layers grid, a default pavement section displays

e Input values for Thickness, Modulus, Frost Code, Moisture Content, and Dry Unit
Weight for each layer (see below or reference Table 2)

e Use the defaults for Poisson’s Ratio and Bond

e Select LEEP using LEAGL method for PCR in Calculation Options
e Select Run Analysis

) ? ? . Dry
Layer Typs Material Type Thickness | Flex Strength Analyss Options Modulus (ps) || Poisson’s Ratio Bond Surface | Subgrade || FrostCode [| MOSture Weight
(in.) (ps) Content | 1525

» Portland Cement A 12.00 650 Manual - 7530,519' 0.15 | Partially Bonded ~ (] 0 NFS M 0 145

Base Unbound Aggregate  ~ 3.00 Manual - 286‘,437' 035 | Fuly Bonded  ~ m] 0 NFS - 5 135

Natural Subgrade Cohesionless Cut - 220.00 Manual - 26.655] 040 |Fuly Bonded - ] (] FIF4 10 110

Bedrock Bedrock - - 1,000,000 050 O, @ 0 ©
op Add A Change A VWV 3% Delete Depthtobedrock Setto 240 in.

Use LEAGL for PCR
View Coverages View F Factors Comments I Calculation Options I Damage Stresses/Strains Run Analysis 0
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e Results display
e Select Close to exit LEEP

Analysis Options Surface rade
Base Unbound Aggregate = 800 Manual 286,487 035 FulyBonded  ~ a 0 NFS 5 135
Natural Subgrade Cohesionless Cut - 22000 Manual 26,658 0.40 | Fully Bonded a -] FIF4 - 10 110
Bedrock Bedrack 1,000,000 050 m] [m]
»
4 Add| A Change A VW 3§ Delete Depthiobedrock Setto 240in.
Use LEAGL for PCR
View Coverages  View F Factors Comments Calculation Options Damage Stresses/Strains Run Analysis

13.3.2 Evaluate pavements using DCP results

Evaluate the pavement Section A01B, Branch APMAIN, at Stallion AAF, using the DCP

results from example 16.3.2 Manual Data Entry of DCP Data and Performing Analysis
and parameters provided in Table 3.

APMAIN, Section A01B

Surface pavement — Flexible

Pavement structure from DCP results; reference Example 16.3.2
Frost is not a consideration

Calculate overlays

C-130H 130,000 (58,967) 14,400

UH-60 16,600 (7,530) 4,800
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Step 1. Open the database containing the DCP data and analysis
Step 2. Open LEEP evaluation
Step 3. Define traffic and settings

e Select Evaluation Manager
o Select Army for the Service
o Select the Weather Station as shown below (optional since Frost is not a
consideration and FWD data is not being used)
o On the Evaluation Manager form, under Default evaluation settings; click

on the Default traffic pattern icon &

* On the Traffic form; select Create
e Name the pattern “Stallion AAF”
e Select Airfield for the Pavement use
e C(Click Ok

» Under Vehicles select Add from catalog
e Type “C-130H” in the search field and select the vehicle,

then do the same for the “UH-60"

e Click Add Selected
e Enter the Load and Passes indicated in Table 3
Note: On the Traffic form, for a mixed analysis; select the
subgrade category (from the DCP analysis), traffic area, and
pavement type to display the controlling vehicle and
equivalent passes. This is optional, since this process may
also be performed in the APE form/analysis.

= To exit the traffic form; select Close

* To exit the Evaluation Manager; select Close
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Evaluation Manager

X
Evaluation
Stallion AAF. NM (8/18/2026) v New Copy Rename Delete
Date Wednesday. September 16,2026 [~ | [ Service Amy |
Description Comments
Climate Default evaluation settings
Weather station
State or country \Weather station pelault fatic C17 AT 50.000 PASSES e
USA-New Mexico v | White Sands NM v Report PCR Using Vehicle
\Weather station info | Month Readings.. Map v
Temperature settings () Calculate overlays
Set 5 day mean... Design Air Temperature F Default APE settings
Analysis
() Consider Frost

Rigid criteria | First Crack ~ [ Use Alpha Criteria

Default LEEP settings
alysis Backcalculation

Rigid Failure SCL/ 50 v Set default control parameters..

Thaw Mggllus Reduction Method

Modulus Reduction Factors Use FASSI or FAIR Values

Mark as historical

Traffic /

Patterns in Selected Project C17 AT 50,000 PASSES

Delete Rename Copy Import Export

Pattern Name  Stallion AAF X .

Pavement Use Aifield ~

| | Traffic (Load (1b) Passes
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= Vehide catalog
Vehicle Fiter

(8 Boeing. @ Comn| Cheek all Vehicle gouping

=Br| h Aeros =?:v: LR e
tish Aerospace i Check none

§ , order
B C: Duy (@ Helied e Save filter

Click on a vehicle to '."l
move it to the Selected '&

vehicles section

& Traffic / ek . e Corce — o x

Patterns in Selected Project Stallion AAF v
Create Delete Rename Copy Impart Export Standard
Traffic Analysis Type Mixed ~ Traffic Area Traffic Area A v |?
Subgrade Category Cat A v|[2 Pavement Type  Flexible >
Pavement Use Airfield
Vehicles
Add Add from catalog Delete ACNJACR Curves
Traffic Load (Ib) Passes Equivalent Passes ) )
Areas A.B Areas C.D AessABC  |Aead For Mixed Analysis,
C-130H Hercules : soq : the Controlling Vehicle
UH-60 ) ! .
and Equivalent Passes
are based on the
Subgrade Category,
Traffic Area, and
Pavement Type.

Step 4. Import DCP data

e On the LEEP evaluation form, under Layer Model; select New
o On the Select Section form; select STALLION::PAMAIN::A01B

o Select Ok to exit the Select Section form
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m Import ¥  Copy Rename Delete @ Use Backcalculation
(] OrdeNpy Section ID (7] Calculate Overlays

Select Secﬁc} — O X

Select a section

Select section(s) to create layer model(s). You can also create ad hoc i
sections which are not stored in the inventory. New ad hoc section

PID LEEP

Stallion::AP Main::ADB

400

Layer model(s) name (Leave blank for default)

Lo oxcs

e On the LEEP evaluation form, under Layer Model
o Use the Import menu to select from DCP
e On the Select Layer Model form
o Select AOIB
o Click on Select to exit the form
e The imported layer model populates
e Select the imported model and delete the “Default model” if so desired

Note: When DCP data has been assigned to the
selected Section, a notification message will display.

y4

IThae is DCP data for the current section EI’ Select Layer Model = O X

- ADIB
New from another evaluation _—

[0 Order by Section ID from a design
from DCP

Layer Model Name T

1 = Name

Stallion--AP Mai from APE in this evaluation
8 Default model o] oo
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P Leep ion - Location Stalli in:. [e][@]=]

Evaluation Evaluation cimate 18 Respond to selections
USitew Mecico. Whie Sonde, @)

Stallion AAF. NM (8/18/2026) ~  Evalustion Manager.

There is DCP data for the current section )

New Import ¥  Copy = Rename Delete () Use Backealculation
(D Order by Section ID (O Calculate Overlays
To J Analysis \
‘Stallion::AP Main-AD1B (1 items) Analyze Structure As
B AD1B (imported) Rigid © Flexible

Design temperature calculation

Air 873 °F

Pavement 1021 °F
Load Freq. 2 Hz (section properties)
Moddus 66188 poi LEEP Calculation Options

Calculation Type
LEEP using LEAGL method for PCR

| Traffic | Section
Aifield Traffic Patiern
Stallion AAF v B

4 Add| A Change A W B Delete

Run Analysis | @

Controlling Traffic Mode
Calculate Controling Vehicle ~

Step 5. Run Analysis

e Ensure Use Backcalculation is unchecked

e Select LEEP using LEAGL method for PCR in Calculation Options
e Select Run Analysis

e Results are displayed in the Results grid

Evaluation Evaluation clmate I8 Respond to selections
Stalion AAF, NM (8/18/2026) « | Evalustion Manager.. USA-New Mexico, Wwhite SardsNM (1)

There is DCP data for the current section @)

(0 Order by Section ID

1 ° Name
Stallion::AP Main-AD1B (1 ilems)
li- AD1B (imported)

4k Add| A Chenge A W 38 Delete

Use LEAGL for PCR
Traffic | Section [
I T View Coverages | Comments | Calculation Options | Damage | Stesses/Stains Run Analysis
Stallion AAF v E
PR bt
371 [snuEemT
Save Layout ¥ |

e To exit LEEP; select Close

180



13.3.3 Evaluate pavements using backcalculated modulus values

Evaluate the pavement Section RO1A, Branch RW 1432, at Stallion AAF, using the FWD
results from example 15.3.1 Perform Analysis of Pavement Using Deflection Basin Data
and the parameters provided in Table 4.

Table 4.

Stallion AAF, White Sands, NM (Service — Army)

RW1432, Section RO1A

Evaluation date — 06/26/2019

Surface pavement — Satisfactory condition (PCI=82; load distress=32%)

Evaluate for Stallion traffic pattern (see Example 13.3.2) and Air Force 14 Groups New
Frost is not a consideration

Calculate overlays

Layer Type Material Type 1;:"2'::;5; :::?Mu:;‘:)
AC Overlay Asphalt Cement 3(76.2)
Asphalt Cement Asphalt Cement 2 (50.8) *
Base Unbound Aggregate 8(203.2) *

Natural Subgrade

Cohesive cut

227 (5,765.8)

Bedrock

Bedrock

* Modulus values backcalculated from FWD data explained in Example 15.3.1

In Example 15.3.1 Step 11, all of the .FWD deflections (for all stations) of Drop 3 were
assigned to Section RO1A. Perform the following steps to complete the evaluation
analysis.

Step 1. Use previously imported data or create a new database — reference Chapter 2 File
Menu, Section 2.1.1 New/import pavement database.

Step 2. Verify existing or create a new pavement section Inventory (Network: Stallion;
Branch: RW1432; Section: RO1A) — reference Chapter 2 File Menu, Section 2.14 PCASE
Data Assignment.
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Step 3. Evaluation Checklist

Open Evaluation Checklist
In Evaluation checklist; select Add all sections to add RO1A.
Select Close to exit.

Evaluation

| Stallion AAF, NM (8/26/2019) v | Evaluation Manager... |

Sections

| Drag column here to group by |

Section Mame Adhoc | Suface type Use
STALLION::RW 1432::R0O1A 0 |ac RUNWAY

£ >
o mtonirten | | Pt st g |

Manage Sections in Evaluation

[ Add all sections | |Mds.hsetofsecﬁons | | Add ad hoc sechion |

Select Evaluation Manager

Verify the evaluation parameters (i.e., Evaluation Name, Date, Traffic,
Calculate Overlays, Climate data, Backcalculation Control Parameters) as

shown below, make changes where needed.
Select Close to exit.
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m LEEP Evaluation - Location STALLION::RW1432::RO1A
Evaluation Evaluation climate
Stalion AAF. NM (10/6/2021) < | Evatustion Mansger,. | USA-New Mexico. White Sande. @
Evaluation Manager / X
Evaluation
| Stallion AAF. NM (10/6/2021) | New Copy Rename
g
Date |Wednesday, September 16,2026 [~ |  Service Amy v
Description Comments
|| § Climate Default evaluation settings
|| Weather station Def:
State or country \Weather station I i Stallon AAF
L | USA-New Mexico ~ White Sands NM - @ Report PCR Using Vehicle
\Weather stationinfo ~ Month Readings.. Map -
||  Temperature settings () Caleulate overlays
H Set 5 day mean... Design Air Temperature Default APE settinas
Analysis
(0] Consider Frost o o
I Rigid criteria  First Crack « ] Use Alpha Criteria
Default LEEP seftings
Analysis Backcalculation
Rigid Failure SCI 50 v Set default control parameters..
Thaw Modulus Reduction Method
© Use Modulus Reduction Factors Use FASS| or FAIR Values
Mark as historical

Step 4. LEEP evaluation

e Open LEEP and verify that RO1A was added to the evaluation.

Evaluztion Evaluation cimate (@ Respond to selections.
Stalion AAF, NM (10/6/2021) ~| | Evalustion Manager. . USiNow bevico e Sar
New ||lmpot ¥ ' Copy | Rename | Delete (8 Use Backealculation
(O Order by Section ID (O Calculzte Overiays
T ion | Analysis
[ e — FWD deta
2o 1
%STALUON::HFI:ME (1items)
{8 Default model Select basins... FWD data..
?TALDGN::PAMNN::NHBH items)
Tempersture setiings
?STALU RW1422:R01A (1 items) ymesn.. | 655 °F i
=Ty
ALLION. RW1432-R024 (1 items)
Default model £vg AC modulus

Need AC thickness
ALLION:RW1472-RO3A (1 items) ]
Default model
STALLION: TWiA-TOTA (1 iterns)
| L83 Defauit mocel

Run
2P| pacichinizion @

s

Add A Change A W J§ Delete Depthtobedrock  Calculate Setto 240in

Use LEAGL for PCN
Airfield Traffic Pattern

Stalion AAF

Sendlo APE-LowVolume  View Coverages | Comments Caleulation Options Damage  SwessesiSrains  RunAnalysis @

Controlling Traffic Mode
Use Controling Vehicle from Pattem v
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Check Section information by selecting the Section tab

e Edit the PCI, % Load-related Distress for overlay coefficient calculation

e Confirm the applicable Load Frequency is selected, in the case that Analysis
Option: Temperature will be selected during evaluation. This section is part of
a runway, so Load Frequency: 10- Runways will be selected.

Traffic | Section

Inspection/fnalysis Inventory Properties
Inspection Data
PCINg? % Load-related Distress 32

SCl 9424 Cb 1 Cr 09

Analysis Structure Parameters

Traffic area Area A v

Load frequency 10 Hz - Runways 5

Refresh Properties from PAVER Section
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In Settings

o Check the box for Use
Backcalculation

o Check the box for Calculate
Overlays

o In the case that the Backcalculation

Option: Temperature (avg) or
Temperature (per drop) may be
used during backcalculation, then
enter the temperature data under
Set 5 day mean...This section is
part of the runway, so Load
Frequency 10 Hz will be selected.
o Open the Backcalculation Settings
form. Select the values for all
Parameter thresholds as shown.
Select Apply and close the form.

Use Backealculation
Calculate Overlays
| Backealculation |

* FWD data
11 0f 44 basins will be evaluated.

Analysis
Select basins... FwD data..

Temperature settings
I Set 5 day mean... I 655 °F

Load Freguency | 202
bﬁggcﬁ?emréﬁre 202250
Backcalculation
Qa Backcall::I:Jlation

Backcalculation Parameters

Parameters  Formulas

Use Root Mean Square Emor or Emor
© Use Root Mean Square Error (RMSE)
(RMSE only availablein LEAGL backecalculation mads)

A
A

() Use Total Percent Error

Enter Backcalculation Thresholds

Maximum Number of lterations 10
Deflection Basin RMSE (%) 2

Modulus RMSE (%) 3

Backcalculation tterations will terminate when:

() Either Deflection Basin RMSE or Modulus RMSE is less than or equal to threshold.
O Only Deflection Basin RMSE is less than or equal to threshold.

Io Both Deflection Basin RMSE and Modulus RMSE are less than or equal to threshold.l

NOTE: Backcalculation iterations are constrained by the Maximum Number of lterations.

Reset to default values

Cancel
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e Return to the Backcalculation tab
o Select Select basins...
On the Select Basins for Structure form, turn off (deselect) Drop series 1,

2, and 4.
The form now displays “11 of 44 basins selected.”
Select Ok

(8 Use Backcalculati

' Backcalculation L
FWD data
110of44 basinsw

Temperature settings
SetSdaymean..’

Load Frequend

Avg AC modulus
based on temperaty

Backcalculation

2 Run |
" Backealculd

The laye|

Select Basins for Structure
Feature Name
STALLION:RW1432:RD1A

zrerm o

@ Calculate Overlay I

G
Impulse Stiffness Modulus (Ibfimil), for sensor 0(0.00 in.) = y
Dr o Impulse Stiffness
@ 0 (RO1AFWD) TE | Modulus
@ 1(ROIAFWD) [m]
B 2 (ROIAFWD) + (] Orea
@ 3 (ROIAFWD) - .
1000 O (O Basin
(O Deflection Ratio
@ 7 (ROIAFWD) =
® 8 (ROIAFWD) £ e00 (O Displacement
® 9 (ROIAFWD) 5 )
" = Estimated Subgrade
B 10(ROIAFWD) = Oodulvs
5 ) ’
€ O.Flovnt Load Reduction
8 £00 iy ©0(000in) actor
a . Otosd
€| @ ) (O1(1200in) 3
a 400 [ (O Load/Displacement
3 (02(24.00in)
3 (O Temperature
(O3(36.00in)
O Volumetric k
200 (O4(48.00in.)
(O5(60.00in)
o¥ R R R —h—_Mi—m—M——Sn—n—nNnn ——nnnmtipmnm— (O6(72.00in)
1 2 3 4 5 6 7 8 El 10
Station ID
|11 of 44 basins selected |
O The mean measurements basin (station 5, drop 3) is highlighted in green. It has
— = the least deviation of average stiffness, area and deflection, normalized by load. (@ Start graph axes fromz
Select stations Chart accessibility
Selection stafistics Al Qpoint Orange Obox  iisdemesesmeran A ¥ | 4| B € @& Resetzoom
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Within the Layers section of the form, verify the Layer Type and Material Type
and enter the Thickness for each layer.

Under Backcalculation Options, verify Back Calc is selected for each layer in the
structure. This signifies that the backcalculation computational routine will be
used for all layers.

Review and modify Seed Modulus, Min Modulus, and Max Modulus for all
layers, per engineering judgement. For this example, the default values will be
employed.

Make selection for Apply Limit criteria. For this example, the default selection for
all layers will be used.

Modulus Hit Limit? and Backcalculated Modulus are output fields. These will be
reviewed after the backcalculation is completed.

For Analysis Options, ensure BackCalc is selected for all layers. The
backcalculated values obtained from the computation routine will be transposed to
the Modulus field for use during analysis to obtain the final results (e.g., AGL,
Allowable Passes, etc.).

Review the Poisson’s Ratio values. For this example, the default values will be
used.

Select the Bond condition. This is flexible pavement, so the default Fully Bonded
option will be used for all layers.

Review and verify the Surface and Subgrade analysis criteria. For this example,
the default selections will be used. Controlling Criteria is an output field and will
be reviewed after the analysis is completed.

1 |
Layer Type Material Typa | ramca | et Seaal [ et Egm rir | || Modulus (ps) | Poisson's Ratio | Bond oot Subgrade
Asphat Concrete | Asphak Cement = 500|BackCale 200,000 70000 2000000 @ No 00| BackCalc ~ 0 035 |FulyBond.. ~| @ (m]
Base Unbound Aggre... = 00| BackCale  + 60,000 5000| 150000 @ No 00| BackCac ~ 0 035 |FulyBond.. ~| () [m]
Natural Subgrade | Cohesive Cut - 22700 |BackCae - 200M IR ] No 00| BackCalc ~ 0 040 |FulyBond.. ~| O -]
Bedock @] 1,000,000 050 @] O
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On the Backcalculation tab, select Run Backcalculation.
Select Add all basins to consideration. The backcalculation routine identified the
last station as the Representative Basin. For this example, the engineer will use
these backcalculated results for the analysis. The backcalculated results identified
are E1: 260,397 psi, E2: 91,843 psi, E3: 21,621 psi. Select Apply moduli to

layers.

Detailed Basin Results

5 2 : Plot: Basin v
@ Use Backealculation Representative Basin Results Convergence Results Layer Moduli Results
@ Calculate Overlays - Mean - [2 Hit Station 10 Drop 3 & € A Vv <4 »
SRy Representative | Meanmodulus 7 | measurements | 7 |Suation [Drop  |Eapin | Modulue— Modulus |ET (psi)  |E2(psi)  |E3 (psi) ==
| Backealculation | Analy error Limit? e
FWD data 0 ® |[2640% 437% 0 3/l@ 622|/@ o0x|@ 10| O 204065| 4276 2a48|| |E
110f44 basins will be @] 8 |»2z 340% 1 3@ 77%|@ o00x(@ 10| O 351860 56562 23509 S
Station 10. drop 35 rept @] CHES 277 2 3@ 83|®@ ox|©@ 10 @ was| | sm|| |6
Salectbasive... MBS 0 8 |49 783% 3 3@ 1B |@ 00z[@ 10| O 7ns|  9sess|  21em| | B 407 20 07 0 A0 fepi g ag
——— ‘o @) 8 |6 3265% 4 3|a 422|@ o0z|@ 10| O 177064| 23805 18899 | |© «
Temperature settings 0 8 |74 @ |298% 5 3@ 71%|@ 00z(@ 10| O 133908| 70286 21483 Sensor Offset (in.)
Set5day mean... | § 0 8 |28 476% 6 3|@ 52u|/@ o00x|@ 10| O 181476 58044 22280
Load Frequency | (@] @ 35432 530% 7 3@ 30% /@ 06:|@ 5| O 398417 70881 19671
basAe‘? AC modiiE 0 @ [5241% 7.44% 8 3|@ 60%|@ o002|@ 10| O 174530 145340 20373 py-em——— ([ ErTT———
00 lemperstut i (@] 8 [41.0% 7.82% 9 3 @ o00%2|®@ 10| O 425230|  84559| 21914
Bochosbden i : ; 3 2 [ ] 260397 91843 gﬁq;or Measwe Compute Dfferenc Percent
mi) @) i)  Emor

o Run
8" | Backcalculation

== Add all basins to consideration

Backcalculation Error Computation

Modulus selection
© Use median of all considered basins

(O Use mean modulus of each layer

(n.)

> 0.0 36.2 36.2 0| 001%
120 2104 2103 001| 0.05%
240| 1242 1261 0.19| -149%
36.0 8 8.05 005 -0.66%
48.0 5.69 541 028 4.95%
60.0 432 38 052 11.94%
278 X

The layer ma

]

Basin marked as "Representative Basin" will be used as the source of modulus values. It can either be selected outright. or it will be
computed by using mean modulus. Using "Mean modulus per layer” will instead average all Es for each considered basin.

E1 (psi)

E2 (psi)

E3 fpsi)

260,397

91,843

21,621

Apply moduli to layers

Do not apply moduli to layers

e Under the Layers sub-form, the backcalculation output fields are now populated.
The Backcalculated Modulus and Modulus fields reflect the moduli values
selected (in this case, from the Representative Basin) after the backcalculation
routine. The Modulus Hit Limit? field shows that no limits were met or exceeded
during backcalculation of this specific basin.
Layer Type ‘IIHAQHTpr m"s m‘f““”‘ ﬁ"""“"’ Min Modulus (ps) | Max Modulus (ps) | APRY | Modulus m Analysis Options Modulus (psi)
» Asphalt Cement 4 5.00 | BackCalc A4 202,290 70,000 2000000 @ No 260,397 | BackCale ' 260,397
| Base Unbound Aggregate ~ ~ 8.00 | BackCale - 60,000 5,000 150000, @ No 91,843 | BackCale - 91,843
Natural Subgrade Cohesive Cut v 227.00 | BackCalc - 20111 1511 25111 ] No 21,621 | BackCalc v 21621
Bedrck Bedrck - = O M 1,000,000
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Evaluation
Stalion AAF, NM (10/6/2021) ~

Evaluation Manager...

Select LEEP using LEAGL method for PCR in Calculation Options

At this point, all necessary and applicable parameters are populated for a
complete analysis. Select Run Analysis to obtain output for the Airfield Traffic
Pattern: Stallion. Results are displayed in the Results sub-form. The subgrade is
shown to be the Controlling Criteria layer.

Evaluation climate
USA-New Mexico, White Sands
i @

New Import ¥ = Copy Rename Delete

B Use Backcalculation

Save Layout ¥

Apply
— Order by Secton Limit Limit?
[0 Order by Section ID [ Calculate Overlays = S B =
R Nare ] i Analysis - - ] No
STALLION::APOLDRW/-A02B (1 items) FWD data 1| [ Matural Subgrace Cohesive Cut - 227.00 | BackCale - 2011 15111 31| @ No

Lgo 110f44 basins will be evaluoted. Bedrock Bedrock S = @]

) STALLION:HP1:A038 (1 items) Statica 10.crop 3 12 repres entative.

iﬂ Default model -

51 STALLION:PAMAIN:AD1 (1 i) | WD

i- Default model . {

settings
STALLION::RW1432-R01A (1 items)
o SetSdaymean.. 655 F
&) STALLION:RW1432-R02A (1 items) losdFreqwency [ 203
Default model
Avg AC modulus

&) STALLION:RW1432-R03A (1 items) (‘ basedon 202290

i-Def:ullmodel N ) df Add A Change A VW J€ Delete Depthiobedrock  Calculate Setto 240in.

| Trafic | Section

Aifield Traffic Patiem & rrsbicmthes phirfogsd] Use LEAGL for PCR

I Stallon AAF v B Sendto APE - Low Volume | View Coverages  Comments Calculation Options Demage  Stresses/Sirains Run Analysis

PCR

Doponade  ACR/PCR  ACR/FCRRating

AC Overlay
)

[ C-130H Hercuies 27| 265[285/FB T

e Finally, change the Airfield Traffic Pattern to 14 Groups by opening the traffic
form and selecting the 14 Groups traffic pattern from Standard Patterns.
e Select 14 Groups from the Airfield Traffic Pattern drop-list.
e Select LEEP using LEAGL method for individual vehicles from Calculation
Options.
e Select Group 10 (585,000 Ib. 50,000) from the Report PCR Using Vehicle field.
e Select Run Analysis. The results display the Reportable PCR for Group 10 @
50,000 passes.
’:rrﬁ’g&"ﬁnwmm’u]@ Set5day mean.. |5 655)H ] s Add| A Charge A W J{ Delete Depthiobedrock  Calculate Sett0240in
I — S | =
lwwd Send 1o APE- LowVolume  ViewCoverages  Comments Damsge | Stesses/Stains
e
r:emu?s&py v B Vehicle
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14 APE Evaluation

APE Evaluation is capable of analyzing pavements using the empirical method producing
resultant allowable loads, passes, Pavement Classification Numbers (PCN), and overlay
requirements.

Prior to beginning a new evaluation, ensure that you have opened or created a database to store
the evaluation within (database name is displayed on the bottom-left of the main window). For
instructions on how to import or create a database; reference Chapter 2 File Menu.

Prior to using APE evaluation, ensure you have defined your inventory (unless you will be
creating sections Ad Hoc); reference Chapter 7 Inventory.

The asset inventory should be initialized prior to using the APE evaluation form; reference
Chapter 12 Evaluation checklist.

141 Getting Started

Select APE evaluation on the PCASE 7 tool bar to open the Airfield Pavement Evaluation (APE)
tool.

File  System Tables and Tools  Preferences  Window  Help
‘fﬂ“lnventory v . gyReports ~ = Selectors ~ Work ~

3¢ Design Module [ Evaluation checklist « LEEP evaluation I - APE evaluation l! FWD data :[ DCP data

If you have not imported or created an evaluation in the current database, the message below
pops up indicating a default evaluation was created. Click OK to continue and open the APE
evaluation.

Default evaluation created. X

A default evaluation was created. Go to the "Evaluation
Checklist” to add sections to the evaluation and define
evaluation parameters using the "Manage Evaluations™ tool.
PCASE groups APE, LEEP, DCP, and FWD data in an
“Evaluation” with a name and a date. It includes all data
collected in the period the evaluation took place. This
structure organizes evaluation data for analysis and provides
the capability to store historical pavement evaluation data.
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14.2 APE Evaluation form

The APE evaluation form is displayed below. To run an APE evaluation, you will go through
various sub-sections of the form to modify the default analysis conditions, if desired. The sub-
sections are Evaluation Manager, Layer Model, Traffic and Sections, Settings, and Layers. The
analysis output results are displayed within Results. Select Close to exit APE evaluation.

Evaluations Evaluation climate 8 Respond to selections

26 Siver Rag Sinctural(8/24/2026) v A (D)

New Import ¥ Copy Rename 8 Calculate overlays
Delete | () Order by Section 1D [Analysis | Quertay
1 * Name Analyze Structure As:

SilverFlag::AP Main-AD1B (2 items) O Rigid O Flexible ) UnpavedMat

Ooi- - TraficPCR Rigid Failure Criteriz For Analysis
) siverflag Rwog7-ROMA @iers) | | ) et 5ot v

B Click on an arrowhead

Load transfer

% Load Transfer 5 o to collapse or expand a
Joint Deflection
- - 076 (o] 4F Add A Change A W 38 Delete  ShowLayer Detsils
(] 01 - Contingency Trafic-PCR Fao panel. ‘ o
Mex Edge Stress B% Using APE for PCN with K citeia
& SilverFlag: RW0S27-RO3A (2 tems) ViewCoverages | ViewFFactors || Comments  Damage  Calculation Options

(] 01- Contingency Trafiic-PCR
SilverFlag-RW1331:R04A (1 items)
9 01

C-17A GLOBEMASTER Ill

AN PCH  PCNSmg  ACNPCN  ACNRCNRamg Ao G il
] s seRCT [l  Green 00 00 00

Controlling Traffic Mode
(Calculate Controling Vehicle

Save Layout ¥

14.2.1 Evaluation Manager

Evaluation Manager serves to establish global analysis parameters. To navigate
Evaluation Manager; reference Chapter 12 Evaluation Checklist, Section 12.3 Evaluation

Manager.

14.2.2 Layer Model

The Layer Model grid populates default pavement structures that may be modified and
results for the selected Section of an APE evaluation are displayed in the lower grid.
Multiple layer models, each with distinct, user-specified analysis conditions and results,
can exist for a given Section of an Evaluation. To create a new model (ad-hoc section),
select New. To Import a model from another evaluation, a design, or DCP, select Import.
The layer model must be within the current database. To copy an existing model and all
the associated analysis conditions and results, select a model then select Copy. Select
Rename to edit the default name. To delete a model replicate, select the model, then
select Delete.
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New | Import ¥ | Copy | Rename Delete |

) Order by Section ID
List Sections /1 ~Tame
=) SilverFlag::AP Main:AD1B (2 items)

alphabetically 8o
. () 01 - Contingency Traffic-PCR
by Section ID 5) SilverFlag:RW0927:RO1A (2 items)
80

{7 01 - Contingency Traffic-PCR

(=) SilverFlag:RW0927::R02C (3 items)
0l
(7] 01 - Contingency Traffic-PCR
{1 01-Copy

& SilverFlag::RW0927::R03A (2 items)
8 01
(7] 01 - Contingency Traffic-PCR

= SilverFlag:RW1331:R04A (1 items)
Tl

14.2.3 Traffic tab

1.

Traffic patterns defined within Evaluation Manager are available for selection in all
evaluations. An existing traffic pattern can be selected from the dropdown or a new

traffic pattern can be created by selecting the icon.

If a Mixed Traffic Analysis Type is selected for PCN analysis, the options for
Controlling Traffic Mode are: Use Controlling Vehicle from Pattern, Calculate
Controlling Vehicle and Choose Controlling Vehicle. Use Controlling Vehicle from
Pattern will utilize the loading and equivalent passes of the Controlling Vehicle
defined within the Traffic Pattern form. This is based on the Traffic Area, Subgrade
Category, and Pavement Type. Calculate Controlling Vehicle will recalculate the
loading and equivalent passes of the Controlling Vehicle based on the Traffic Area
selected in the Section Properties sub-section, and the Subgrade Category associated
with the CBR value of the subgrade within the Layers sub-section. Choose
Controlling Vehicle allows you to choose which vehicle in the mix controls.

If a Calculation Option for layered elastic using CBR to modulus correlation is
selected the Controlling Traffic Mode is hidden. The options for Controlling Traffic
Mode are also not displayed when Individual traffic analysis is assigned to a traffic
pattern.

The Report PCR Using Vehicle field is displayed when the Layered elastic for
individual vehicles using CBR to modu lus correlation Calculation Option is selected,
which allows the option to select which vehicle to use for the reportable PCR.

Traffic | Section
Airfield Traffic Pattern

C17 AT 50,000 PASSES v B Aurfield Traffic Pattern Contingency Traffic v B

Traffic | Section
Traffic = Section Airfield Traffic Pattern

Controlling Traffic Mode
Calculate Controlling Vehicle v @

C17 AT 50.000 PASSES v B 3

Report PCR Using Vehicle
C-130J HERCULES (155,000 Ib, 100) ~ 4
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14.2.4

Section tab

5. The Inspection/Analysis tab displays the Pavement Condition Index (PCI), % Load-
related Distress, SCI and Cp and C; , and Evidence of Frost Damage (if applicable)
extracted from Define Inventory and Evaluation Manager.

In Inspection Data, enter the PCI and % Load-related Distress resulting in the
SCI, Cb and Cr. A Condition PCI < 40 will activate a load reduction in the
Allowable Gross Load (AGL) and an increase in gross weight. The calculated SCI
will yield condition factors Cb and Cr that impact the recommended overlay
thickness results for rigid pavements.

Analysis Structure Parameters displays options for Traffic area, and Evidence of
Frost Damage. Use the drop-list to select the appropriate Traffic area (Area A, B,
C, or D). Check the box for Evidence of Frost Damage to enable Depth of Frost,
FASSI or FAIR values, Frost Code, Moisture Content, and Dry Unit Weight.
These inputs directly impact the Results by including results for Frost conditions.

The Inventory Properties tab displays characteristics of the section, as defined in the
Network Inventory. Note: The fields in this tab are only editable for ad-hoc sections.
These characteristics consist of:

@)
©)

Name

Pavement Use

o Airfield or Roadway

o Branch Use (Runway, Taxiway, Roadway, Parking area, etc.)

Pavement Surface

o Flexible Surface, Rigid Surface, or Unsurfaced

o Surface Type

Refresh properties from PAVER section becomes enabled once inventory section
properties have changed.

Traffic | Section

Inspection/Analysis Inventory Properties
Inspection Data

FCI % Load-related Distress [0 |

Calculate | SCI [ 100] Cb [ 1] Cr |

1]

Analysis Structure Parameters

Traffic arez | Area A ~

Refresh Properties from PAVER Section

Traffic | Section

Inspection/Analysis Inventory Properties

Base Z:APM::AD1A

Airfield Roadway

Branch Use | APRON

Flexible Surface Rigid Surface Unsurfaced

Surface type | PCC - Portland Cement Concrete

193



14.2.5

Settings

7. Settings comprises of Calculate overlays, Analyze Structure as, Rigid Failure Criteria
For Analysis (for PCN analysis), Failure SCI (for PCR analysis) and Load transfer

14.2.6

(rigid pavement only).

e Check the Calculate overlays box to display overlays in Results for pavements
that cannot support the assigned traffic. Select the Overlay tab (PCC pavements
only) to display the SCI, Cb, and Cr calculated on the Inspection/Analysis tab.
The PCC Overlay Flex strength and Modulus values may be edited in this section.

e Analyze Structure as displays the pavement surface (Rigid, Flexible,
Unpaved/Mat) extracted from Define Inventory.

e Rigid Failure Criteria For Analysis allows you to set the failure criteria (First
Crack, Shattered Slab, Complete Failure).

e Use the Load transfer (rigid pavement only) options; Percent Load Transfer or
Joint Deflection Ratio to change the Max Edge Stress. The defaults are set for a
rigid pavement with good load transfer. Increasing the Max Edge Stress results in
lower Allowable Gross Loads (AGL) and allowable passes.

Settings
Calculate overays

Analysis | Overlay
Analyze Structure As:
Rigid Flexible

Shattered Slab

Load transfer

Joint Deflection
Ratio

Max Edge Stress

Unpaved/Mat

7 | Riqid Failure Criteria For Analysis

% Load Transfer 25

0.76

75

'

v

®
@)

Click on ? for definitions
of the failure criteria

/

Layers

pd

Additional options that
allow overriding the
selected weather
station defaults
populate in the Settings
panel, if Consider Frost

Aar

[[] Override calculated seasen

is checked.
Depth of Frest | Thaw Seasen
[[] Override calculated frost
il oy

to | Apr

8. The Layers grid populates a default structure for the pavement type. Pavement types
available in APE are Rigid, Flexible and Unpaved/Mat.
Layers and their coinciding material types can be added or edited using the Add or
Change buttons beneath the layer grid. To Add a layer, select the Layer Category and
the respective Material Type. The Change layer button becomes enabled when the
selected layer can be modified. The Up and Down arrows enable when the selected
layer can be moved. The Delete button becomes enabled when a removable layer is

9.

selected.
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10. For the Flexible Pavement displayed below, select the appropriate Material Type and
enter the Thickness, and CBR values where required. For PCR analysis, Modulus,

Poisson’s Ratio and Bond values can be updated, if so desired.
For frost analysis, select the appropriate Frost Code and edit the Moisture Content

11.

12.

13.

14.

and Dry Weight as needed.

Select the appropriate calculation method from Calculation Options. See below for

descriptions of each calculation type.

e APE Beta-Alpha CBR/K for PCN — This option utilizes California Bearing
Ratio (CBR) methods for flexible pavements and subgrade modulus of reaction
(k-value) methods for rigid pavements. Traffic is evaluated as individual, mixed,

or hybrid based on the parameters configured in the traffic module. This

calculation option is used to calculate Pavement Classification Number (PCN)

values.

e Layered Elastic for PCR using CBR to Modulus Correlation — This option
allows users to input CBR values, which are then correlated to elastic modulus.
The analysis combines the correlated modulus values, layered elastic theory, and
Cumulative Damage Factor (CDF) methodology to determine allowable aircraft
gross loads and allowable passes across the entire traffic mix. This calculation

option is used to calculate Pavement Classification Rating (PCR) values

e Layered Elastic for Individual Vehicles using CBR to Modulus Correlation -
This option allows users to input CBR values, which are then correlated to elastic
modulus. The analysis combines the correlated modulus values, layered elastic
theory, and Cumulative Damage Factor (CDF) methodology to determine
allowable aircraft gross loads and allowable passes. In this option, CDF is
computed for only a single vehicle. This calculation option is used for generating
14-group tables or single-vehicle evaluations (e.g., displaying the PCR for a C-17
at 50,000 passes).

After Run Analysis, the FASSI (frost analysis only), Allowable Gross Load,

Allowable Passes (for PCN analysis) are displayed for each layer and the Controlling

Layer is flagged.

Select Show Details to view the standard pavement structure. Select a layer in the
Actual Pavement Structure grid to view the standard pavement structure above the
selected layer(s). This option is only available for flexible structures and PCN

Dry
Weight
(Ib/ft2)

140
135
120

11

analysis.
Layers
| Layer Type Material Type E:‘;k“es‘ EZ’; Modulus (ps) *. Poisson's Ratio gond
8 » Asphalt Cement o 0.00 & 200,000 | 0.35 | Fully Bonded -
Base Unbound Aggregate - 0.00 © o 0 | 0.35 | Fully Bonded -
Natural Subgrade Cohesionless Cut - 240.00 (! ] 0 | 0.40 | Fully Bonded -
Moisture
Frost Code Content
NFS A 0
NFS i 5
I 9 dF Add A Change A VWV B8 Delete Show Details F3F4 = 10
14 Using layered elastic for PCR with CBR to modulus correlation
View Coverages Comments Damage Calculation Options Run Analysis @

12

13
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15. Select the Comments button to add notes on the analysis. A green checkmark is
displayed if a comment has been previously added.

16. View Coverages launches a form that displays the pass-to-coverage ratios based on
the assigned traffic.

17. Select Damage to view cumulative damage data.

} Ory
Moisture s Controling  Controling
FrostCode  conen  Weght Layer (AGL)  Layer (AP)

(Ib/R?)
- |NFS - 140
v|NFS 135
- |FFs - 120

HeAdd| A Change A ¥ BE Delete Show Details
Using layered elastic for PCR with CBR to modulus correlation

View Coverages Comments Damage Calculation Options

16 15 || 17

18. For a Rigid Pavement select the appropriate Material Type and enter the layer
Thickness, and K-Value (for PCN analysis) where required. The Effective K is
calculated or can also be entered if known. Edit the Flexural Strength (concrete),
Modulus (concrete and stabilized base/stabilized subbase), Poisson’s Ratio, and Bond
values as needed.

19. For frost analysis, select the appropriate Frost Code and edit the Moisture Content
and Dry Weight as needed.

20. Select the appropriate calculation option. See Step 12 on the previous page for
descriptions of each calculation method.

21. After Run Analysis, the FAIR (frost analysis only), Allowable Gross Load, Allowable
Passes are displayed for each layer.

- Flex 2
N Thickness CER FAIR
Material Type () o) (e Strer Bond

Portland Cement - 0.00 @ Partially Bonded
Unbound Aggregate hd 0.00 ® .35 | Fully Bonded

Natural Subgrade Cohesionless Cut O 240.00 1 .40 | Fully Bonded

Add| A Changel A VW 3% Delete  ShowLayer Details

Using layered elastic for PCR with CBR to modulus correlation

View Coverages Comments Damage || Calculation Options Run Analysis

2
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22. Select Show Layer Details to display the Equivalent PCC Thickness and Weighted
PCC Flex Strength for rigid structures.

Thickness  CBR  FAIR
Strength
(in) (%) (pei) (es)

Portland Cement Concrete = 8.00
1000 0.0
22200 80

4 Add A Change A V¥ 3§ Delete Hide Layer Details
Using layered elastic for PCR with CER to modulus correlation

View Coverages = | Comments = Damage | Calculation Options | Run Analysis

23. For Unsurfaced Pavements select the appropriate Material Type and enter the
Thickness and CBR where required.

Layers 23 I

Layer Type Material Type (in.) (%)

Unsurfaced Unbound Aggregate M 0.00 ©
Subbase Unbound Aggregate v
Natural Subgrade Cohesionless Cut

24. After Run Analysis, the Allowable Gross Load and Allowable Passes are displayed
for each layer and the Controlling Layer is flagged.

Layers 24
3 Thickness  CBER Controling  Allowable Allowzble
Layer Type Material Type ) (%) ) Gros Load P
» a Unbound Aggregate  ~ 12| 800 m 823667 2244266
Subbase Unbound Aggregate ~ 6 200 B 696230 58318
Natural Subgrade Cohesionless Cut h 8.0 | 486497 10058

25. For Mat Pavements select the appropriate
Material Type and enter the Thickness and CBR where required.

26. After Run Analysis, the Allowable Gross Load and Allowable Passes are displayed
for each layer and the Controlling Layer gets flagged.
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14.2.7 Results

27. Once all evaluation parameters are defined, select Run Analysis to execute the
evaluation analysis. View the analysis results in the Results grid.

Vehicle Anlyss Perod Erobaton Q) Dsten i) oo KA PCR RER ACRCR ACR/PCRRaten
» Nomal (Aug-Apr) 175,000 75 61374 1 347 122 28
C-130J HERCULES Thaw-Weakened M... 175,000 5 61374 1 404 132 1
C-130) HERCULES Nomal (Aug-Aor) 155,000 75 61374 1 307 122 25
. C-130J HERCULES Thaw-Weakened (M. 155,000 25 61374 1 352 132 27 R
Results for a FIeXIbIe C-130) HERCULES Nomal (Aug-fpr) 135,000 75 61374 1 267 122 22 R
. C-130) HERCULES Thaw-Weakened (M. 135.000 5 61.374 1 302 132 23
pavement frost analysls; craGL 11 Nomal (g 2pr) 535,000 37500 205165 n o 1z
. C-17AGL I .. 535,000 12,500 205,165 3 704 158 45
PCR analy5|s C17AGL | Nomal (ugAon) 500,000 ] 205,165 1w 27 R
C-17A GLOBEMASTER Il Thaw-Weakened (M. 500.000 5 205.165 1 538 154 35 R
C-17AGL i Normal (Aug-Apr) 450,000 75 205165 1 315 134 24
C1TAGL 1 .. 450,000 25 205,165 1 454 154 28
C5A/B GALAXY Nemal (Aug-Aer) 840,000 75 254556 1 27% 85 kAl
C-SA/B GALAXY Thaw-Weakened (M. 840,000 5 294596 1 453 104 44 R
AWAC Nomal (Aug-for) 325.000 75 113581 1 391 122 32 R
E-3 SENTRY AWAC Thaw-Weakened (M.. 325,000 23 113581 1 613 134 48
F-150 EAGLE Narmal (Aug-#er) 63,000 75 23848 1 3 kil 28
F-150 EAGLE Thaw-Weakened (M... 63,000 2 23348 1 27 % 23
KC-10A REFUELER Nomal (Aug-for) 590,000 7S 206313 1 536 178 | 178/F/BAN/O 30 R
KC-10A REFUELER Thaw-Weakened (M... 590,000 25 206919 1 m 188 | 188/F/D/W/O 41 Red
KC-135R/T STRATOTANK... | Normal (Aug-fer) 322,500 75 13104 1 363 17 1
KC-135R/T STRATOTANK... | Thaw-Weakened (M... 322500 2% 113,104 1 556 128 43
Vehice Aralysis Perod pron: W) Bokatin: | ) Nowtlo AR PCR  FEOUMe Acp/pcR  ACR/PCR Rating
> | Nomal (Aug-er) 585,000 37500 76267 | 6| am[zamcmo 27
|C-17AGLOBEMASTER Il | Thaw-Weakened (... | 585,000 12500 286,267 s 731 254|254RDMWO 25
Results for a rigid PCR pavement
analysis; single aircraft
C17AGLOBEMASTER Il Evaluation Evaluation AGL (b) Alowable
Load (Ib) Passes Passes
Results for an Unsurfaced » 13,801 459.492 3769
pavement analysis; single aircraft
C-17A GLOBEMASTER Ill Evaluation Evaluation AGL (b) Alowable
Load (b) Passes Passes
b 13.801 512320 8,166

Results for a Mat pavement
analysis; single aircraft
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28. When Respond to selections is turned on, a variety of selectors can be used to change
focus of the section in an evaluation. The Evaluation checklist and each of the
Selectors can be used to switch sections within the APE form. If the option is also
turned on in LEEP, both forms will simultaneously respond to the section selection
made with a selector.

29. Select Save Layout to save panel adjustments made to the form.

30. View Coverages launches a form which displays vehicle pass-to-coverage ratios.

31. Select Reports to access the predefined Evaluation reports. Note: PCASE reports use
Excel templates without any classification markings based on the assumption that all
data is unclassified and publicly releasable. If the information in the individual
database is Controlled Unclassified Information (CUI), properly mark any reports
generated by PCASE at the appropriate classification level. Add a header and footer
with the appropriate classification markings.

32. If there is DCP data associated with the selected section, a label will populate within
the APE form to inform you. Select Import > from DCP to transport the layer model
into APE.

33. Select the Close button to exit APE.

—— E'“mm B Respond to selections E
26 Siver Flag Siuctural (/24/2026) | Evalustion Manager... SRR (1)
I 32| thercis 0CP oo o the cumrent section
ﬁ [Senes
New Copy. Rename  Delete [ Calculate overlays _ Thickness  CBR Flex Strength ? Equivalent PCC
3 I Thickness (in.)
O Order by Secion D | aoalysis | Overay
1 ° Name Analyze Structure As:
SilverF lag::AP Main-AD1B (2 tems) © Rigid O Flexible () Urpavedist
?l 0 |
{7 01-Conti Traffic-PCR Failure SCI 0 ?
SilverFlag: RV/0S27-RO1A (2 items) -
=
L0 01 - Contingency Traffic-PCR A a0
fvurhg RU0827-ROZC (2 tems) SO etectony 076
Bo .
"L 01 - Contingency Trafic-PCR Hax ke Sers CI HiAdd A Change A W 3% Delete | HideLayerDenils
ST A ) Using layered elastic for PCR with CER to modulus correlation
=
) 1 - Cretinnerc Traffie PR ViewCoverages || ViewF Factors  Comments | Damage  Calculstion Options  Run Analysia
= —
Airfeld Traffic Patten
Contingency Treffic ] Veticle E::':f" o AGL (b) prowtie AR pCR pemonatle ACR/PCR  ACR/PCR Rating ﬁ)m Rorbonded ) m&'f mm
o 175,000 100 148,178 a | e 73 0.1 7 26
C-130J HERCULES 185,000 100 148,178 BIREEIES 73 0.1 77 26
€-130J HERCULES 135,000 100 148178 EIRESRES 73 101 77 26
C-17A GLOBEMASTER Il 535,000 50.000 255335 0588|547 am | Amber 73 101 77 28
C-17A GLOBEMASTER Ill 500,000 100 485339 21 440 434 73 101 7 26
C17A GLOBEMASTER Il 450000 100 295339 21| 3| 4w I 73 101 77 26
CSA/B GALAXY 40,000 100 .25 2| 44| 3 | Amber | 73 0.1 77 26
E-3 SENTRY AWAC 325,000 100 788 a| | w 73 0.1 77 26
F-15D EAGLE 68,000 100 57578 a| 2 = ; 73 0.1 77 26
KC-10A REFUELER 590,000 100 499572 21| 57 523 s23REMWO 73 0.1 77 26
KC-135R/T STRATOTANK .. 322,500 100 27301 21 439 342 73 101 7 26
WV-22 DSPREY 60,500 100 51.227 a| 2| s E 73 101 77 26
29 Save Layout ¥
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14.3 APE Examples

14.3.1

Evaluate the pavements described in Table 1 and 2.

Evaluate pavements by manually inputting layer strength values

Table 1.

Grand Forks AFB, ND (Service — Air Force)

Taxiway A, Section TO1A

Surface — excellent condition (PCI=100)
Traffic - 14-Group Standard Pattern

Material Properties

Layer Type / Classification T:'C(I::;S)s CBR Z:::: Moiofture Dr:;r(‘::g‘;vnfi;;ht
Asphalt Concrete 5(127) - NFS 0 145 (2,323)
Unbound Crushed Stone Base 9(229) 100 NFS 5 135 (3,429)
Unbound Aggregate Subbase 12 (305) 30 NFS 5 135 (3,429)
Clay loam (cohesive cut) - 13 FA 20 110 (2,794)

Grand Forks AFB, ND; Taxiway A, Section TO1A

Step 1. Define the Inventory

e Use the Inventory pulldown and select Define Inventory

File  System Tables and Tools

H Inventery ~ | gReports ~ = Selectors

Preferences

Iﬂ Define Inventory I

GIS Assignment
g2 Copy And Move Data
% GIS/Tabular Import and Update  »

Window

Help
- A Work

-
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e On the Inventory form, select the Network tab
e Select New
e Type in the Network ID, Network Name, and Comments (optional)

File  System Tables and Tools  Preferences Window Help
 Hinventory ~ @Reports ~ = Selectors ~ [ Work ~ © 3 DesignModule [ Evaluation checklist + LE

@ orers
Network  Branch Section
User Defined Fields

| NetworkiD [GFaFB |

Network

Name |2nd Forks AFB. ND

Comments

(® Curent Values (O Historical Inspection Values |

L tew | | cow | |

e On the Inventory form, select the Branch tab

e Select New

e Type in the Branch ID, Branch Name, and use the pulldown to select the
Branch Use

e Select OK

D crare
Network Branch  Section

New Branch

NP Te—

Branch Use: * | TAXIWAY

* PAVER Mandatory field

You are edtting: (® Curment Values (O Historical Inspection Values [ vJ

e ] e
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¢ On the Inventory form, select the Section tab
e Select New
e Type in the Section ID, Length, and Width (required)
e Type in From and To (optional)
e Use the pulldown to select the Constructed date, Rank, and Surface Type
(required)
e Select OK
e (lose the inventory form
[ Inventory (GFAFB:TWA [ ]f=]
New Sectian - o X
SeclimID:' From: | To:
Constructed:* | 9/18/202%6 | Lengtc 1 Widh: 1
Core
Close

Step 2. Set up the Evaluation

o Seclect APE evaluation

e C(lick OK on the default evaluation confirmation form

e On the APE evaluation form; select Evaluation Manager
e On the Evaluation Manager form; select Rename

e Name the evaluation “Grand Forks evaluation”

e Click OK
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imlnventury * lg@Reports ~ [=7 Selectors

+ AWork - |} DesignModule [¥]Evaluation checklist = LEEP ~ APE evaluation | ™ FWD data L DCP data [*7] PCASER

APE Evaluation - No data selected
Evaluations Evaluation climat

My first evaluation (3/18/2026) v No climate selected. o

New (@) Order by Section l‘:_-ual:Jation Manager X
My first evaluation (9/18/2026) ~ New Copy Delete
Date | Fridsy | September18,2026 [J~v| Service ArForce
Description Comments
Climate I Default evaluation settings
W .
Sate| Rename \efaul raffic pater  C17 AT 50,000 PASSES v|(@
Report PCR Lsing Vehicle
OldName: My first evaluation - e
T New Name: Iﬁﬁni Forks evaluation] I [ Calculate overlays
Default APE settinas
| Analysis
o Rigid criteria  Shattered Slab ~ [ Use Alpha Criteria
Default LEEP settinas
Analysis Backcalculation
RgdfaiweSCl o | | Se et conol paramsiors.
Thaw Modulus Reduction Method
© Use Modulus Reduction Factors () Use FASSI or FAIR Values

Mark as historical

Close

e On the Evaluation Manager form:
o Select Air Force for the Service
o Select the state and Weather Station in the Climate section, as shown
below
o Check the box for Consider Frost; the Freezing Season will populate based
on the Weather Station information

Evaluation Manager
Evaluation
Grand Forks evaluation (9/18/2026) v New Copy Rename D
Date | Frday .September 18,2026 [Jv | [ Sewvice ArForce -]
Description Comments
Climate
State or country Weather station
USA-North Dakota v Grand Forks AF o
Weather station info  Month Readings.. Map
Temperature settings
Set 5 day mean.. Design Air Temperature 752 3| °F
==
Frost
i Freezing/Thaw-weakened
IFreezmgSeason Nov v to Apr v I Reset Sassin o
Percent damage occurring in thaw period: [25 = ‘
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e On the Evaluation Manager form, under Default evaluation settings; click on
the Default traffic pattern icon =1

e On the Traffic form; select Standard

¢ On the Standard Patterns form; select 14 Groups

e Select OK and close the traffic form

—
aluation (3/18/2026) 1 Evaluation Manager...| YT )
Evaluation Manager X
Evaluation
Grand Forks evaluation (9/18/2026) ~ New ~ Copy Rename Delete
D) Order by Section ID .
Date | Fnday . 18,2026 [H~| Service ArForce v
= R
Description Comments
Climate Defautt evaluation settings
Weather station
State or country \Weather station Default traffic pattern  C17 AT 50,000 PASSES M=
8 B Taffic = X
Patterns in Selected Project C17 AT 50,000 PASSES v
Create Delete Rename Copy Import Export Standard
[E) standard Patterns = o X B
Traffic Analysis Type Mixed \ 2
Subgrade Category Cat A v il 2 Pz Choose Pattems
[+114 GROUPS [
Pattem not editable F [J AR FORCE ASSADLT CANDING ZONE (C-17) P2 3
() AIR FORCE ASSAULT LANDING ZONE (C-17) SEMI-P =
Vehicles () AIR FORCE HEAVY
Add AT from catalon Delete () AIR FORCE LIGHT
= Reoctidialih ook e () AIR FORCE MEDIUM
() AIR FORCE MODIFIED HEAVY
Traffic [ Load (Ib) [ Passes () AIRFIELD SHOULDER FLEXIBLE
[vesshB [AvessC.D |messhB.C (0 AIRFIELD SHOULDER RIGID
() ARMY CLASS | - HELIPAD
C-17A GLOBEMASTER Il 585,000 438750 5000 |7 ARMY CLASS |- HELIPORT
() ARMY CLASS Il (IFR) - HELIPAD L)
() ARMY CLASS Il (IFR) - HELIPORT
() ARMY CLASS Il (VFR) - HELIPAD F
() ARMY CLASS Il (VFR) - HELIPORT
() ARMY CLASS Ill AIRFIELD

Options for Saving Pattem
© Traffic Read-only

(O Make a Read/Write Copy

C-17A GLOBEMASTER Il 585,000 438,750 504

8 Auto Detect Controlling

\

e On the Evaluation Manager form:
o Under Default evaluation settings; check the box for Calculate overlays
o Under Default APE settings; ensure the Rigid criteria is set to Shattered
Slab
o Select Close to exit the Evaluation Manager and return to APE evaluation
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Default evaluation settings

Default traffic pattern 14 GROUPSCopy ~
Report PCR Using Vehicle

4l

@ Cslculate overlays

Default APE settinas
alysis

IRigid criteria  Shattered Slab - | () Use Alpha Criteria

Default LEEP settings
Analysis Backcalculation

Rigid Failure SCI w Set default control parameters..

Thaw Modulus Reduction Method

© Use Modulus Reduction Factors () Use FASSI or FAIR Values

Step 3. Analyze the pavement using APE evaluation

e On the APE Evaluation form; select New
e On the Select Section form; select TO1A
e C(Click Ok

I APE Evaluation - No data selected

Evaluations Evaluation climate

Grand Forks evaluation (3/18/2026) «  Evaluation Manager... USA-North Dako?m (3

o Order by Section ID
Select Section

Select a section

Select section(s) to create layer model(s). You can also create ad hoc <
sections which are not stored in the inventory. New ad hoc section

PID
GFAFB::TWA:TO1A

3|0

Layer model(s) name (Leave blank for default)

\
(
|
|

I Ok I Cancel ‘
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New Import ¥ Copy

On the APE evaluation form, under Layer Model, the Section populates
Ensure that the appropriate traffic pattern is selected, if not select the 14
Groups pattern from the drop-list

Rename Delete

() Order by Section ID

1 ° Name

=01

GFAFB::TWA:TO1A (1 items)

Airfield Traffic Pattern
14 GROUPSCopy

<
{ﬂ

[ormoca T e

New Import ¥ Copy Rename Delete
() Order by Section ID

@ Calculate overlays
j Analysis ‘

1 * Name
GFAFB::TWA=T01A (1 items)

301

Traffic | Section] |

Inspection/Analysis | Inventory Properties

Analyze Structure As:
Rigid © Flexible Unpaved/Mat

| Depth of Frost Thaw Season
() Override caleulated frost
90 in.

Calculate  SCI o Cb 08 G 075

Analysis Structure Parameters
Traffic area Area A v
Load frequency 2 Hz - Ovenuns, Taxiways, Aprons

(8 Evidence of Frost Damage

ion Data I
PCI 100 % Load-related Distress <

Refresh Properties from PAVER Section

The layer model has changed o

Select the Section tab; all properties shown are correct, no need to edit section
properties
Under Settings it defaults to Calculate overlays as indicated in Evaluation
Manager

Under the Analysis tab
o Flexible is selected, as indicated in Define Inventory
o The Depth of Frost displays based on the selected Weather Station
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e On the APE evaluation form, in the Layers grid a default pavement section
displays; select Add, + Subbase, Unbound Aggregate

e Select Ok

Add New Layer

f

1] 2] |

ks_Afb_Airpor|

[l Layer category: Overlay (1 items)

Layer type: Asphalt Overlay (1 items)

= Layer category: Base (6 items)

Layer type: PCC Base Slab (1 items)

Layer type: AC Stabilized Base (2 items)

Layer type: PCC Stabilized Base (3 items)

[ Layer category: Drainage (1 items)

Layer type: Drainage (1 items)

[=1 Layer category: Separation (2 items)

Layer type: Separation (1 items)

Layer type: Geotextile (1 items)

-1 Layer category: Subbase (11 items) |
Layer type: Subbase (2 items)

;Unbound Aggregate |

L Coral

Layer type: Stabilized Subbase (7 items)

Layer type: Select Fill (2 items)

& Layer category: Subbase Drainage (1 items)

Layer type: Subbase Drainage (1 items)

= Layer category: Subbase Separation (2 items)

Layer type: Separation (1 items)

Layer type: Geotextile (1 items)

[ Layer category: Subgrade (14 items)

v

Layer type: Modified Subgrade (2 items)
| . ) v e .

~

ok || cancel |

e Change the Base layer’s Material Type to Unbound Crushed Stone and the
Natural Subgrade Material Type to Cohesive Cut

Layers
Layer Type Material Type
Asphalt Concrete Asphalt Cement v
b |Base Unbound Agagregate v
Subbase Unbound ate
iNnbound shed Sto
Natural Subgrade Coral

e Input the Thicknesses, CBR, Frost Code, Moisture Content, and Dry Unit
Weight values for each layer (see Table 1 or reference image below).

e Select APE for PCN using hybrid Beta-Alpha criteria in Calculation Options

e Select Run Analysis
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Md| A Change A VW B Delete

View Coverages

Layer Typs Materizl Type -('::;k"s &2’;‘ FASSI Frost Code m’f eght
Asphalt Concrete Asphalt Cement - 5.00 NFS - 0
Base Unbound Crushed Stone  ~ 5.00| 1000 NFS e 5
Subbase Unbound Agaregate - 12.00 30.0 NFS - 5
Natural Subgrade Cohesive Cut 20

Using APE for PCN with CER Beta-Alpha criteria

Comments  Damage I Calculation Opitioosl I Run Analysis IO

e Under Results; select Group 10 to view results

Layer Type Material Type

Thickness  CER

FASSI FrostCode  HoMure

Alovrable
Crowiey | Alovable

(n) (%) Content a’,ﬁ:}‘ Gyer(ac) | G Pases
3 Asphalt Cement - 5.00 NFS - 0 145 [m]
Base Unbound Crushed Stone = 900| 1000 NFS - 5 130 1.137.000| 99,999,399
Subbase Unbound Aggregate - 1200) 300 NFS o+ 5 135 O 1069761 99,939,399
Natural Subgrade Cohesive Cut - 130 35|FIF4 - 20 m @ 1034634 99,999,999
s Add| A Change A ¥ 38 Delele Show Detils
Using APE for PCN with CER Bets-Alpha criteria
View Coverages = Comments Damage  Calculation Options | Run Analysis
~GROUPOT § Evaluation Evaluation Alowable } AC Overay
- GROUPOZ Analysis Period Load (b) Pasas AGL ) Pasens ACN  PCN PN Sting ACN/PCN ACN/PCN Rating i)
2%3:& 585,000 33333 1,034,634 99599995 41 78| 7&/F/AW/T 05 ee 00
SRoures Thaw-Weakened (M... 585,000 16667 297462 16| 7| 27|z 26 Red
g%ﬂsgz Nomal (Sep-Apr) 585,000 10,000 1,137,375 99,999,999 41 86 | B6/F/AW/T 05 0.0
“GROUPOS Thaw-Weakened (M... 585,000 5000 324578 16| 70| 31 |auFomeT 23 Red
FEF,%_ Normal (Sep-Acr) 585.000 2000 1314779 99999999 41 101 [101/F/AWT 04 00
g%ﬁ:}g Thaw-Weakened (M... 585,000 1,000 71,738 116 0 38 | 38/F/DAWT 18 d
“GROUP14 Normal (Sep-Apr) 585,000 213 1,534,400 99599993 41| 119 [NSFAWT 03 ee 00
Thaw-Weakened (M... 585,000 167 47,031 16| 7| so|swroawT 14

e Open the Evaluation Checklist and select Evaluation under Batch Calculation
e Select Additional > Calculation Option > Calculate PCR
e Click Calculated Selected then after results exist, close the form
Ig;:::.m checklst (S
W EET R
u“ok:w‘sd © Additional ) Traffic Patiern
8 Calculation Option  Caleuiate PCR v
o ‘;,Em) Status. Calculate

Manage Sectiona in Evaluation
Add all sections | Add subsetof sectiors

Backcalculation

L GFAFB:TWASTOIA  Noresulls ]

Select Defeult | Select None

Calculate Selected Close

Clese
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e Open the APE evaluation form

e Select the additional model “PCR”

e In the Results grid, scroll down to Group 13

e The Reportable PCR is displayed for both the normal period and thaw-
weakened season

Evaluations.
Grand Forks evaluation (8/18/2026)

Evalustion cimate
| Evaluation Manager.

USé-Horth Dekotz, Grand o
Forks AF

Frost Coda

NFS

NFS

Content g v (A)  Lover 8]
[C)

a (@]

1B Respond to selections

Traffic | Section
Airfield Traffic Pstiern
14 GROUPS-Copy

a

Hrad A Crange A W B Deee

Show Details

NFS

0 (@]
O (@]
0 a

View Coverages  Comments

Vehcie Analysss Penod
|~GROUP12 Nomal (Sep-Apr)
“GROUP1Z Tham-Veakened M
“GROUP1Z Nomal (Sep-Aor)
“GROUP12 Thaw-Weakened (M.
“GROUP12 Nomal (Sep-Apr)
“GROUP12 Thaw-Weakened (M__
GROUPTS Nomal (Sep-Apr)
I-GFI()LN’IE Thaw-Weakened (M__
“GROUF13 Nomal (Sep-Apr)
“GROUP13 Thaw-Weakened (M.
“GROUP13 Nomal (Sep-Api
“GROUP13 Thaw-Weakened (M.
~GROUP13 Nomal (Sep-Apr
“GROUP13 Thaw-Weakened (M.
“GROUP1E Nomal (Sep-4pr)
*GROUP14 Thaw-Weakened (M.
“GROUPIE Nomal (Sep-4pr)
*GROUP14 Thaw-Weakened (M.

PCR with Ci correlation

Demage  Calculation Options  Run Analysis.

e Select the Damage button to view cumulative damage factors

Cumulative Damage Analysis

08

= Cumulative
— “-GROUP13 (1300727.50000)

— *-GROUP14 (428000,500)
“-GROUPO8 (375890.3000)

— *-GROUP12 (775¢

~ *-GROUP13 (1300727,15000)
— “-GROUP03 (507055.50000)
— “-GROUP12 (775000,15000)

06

“-GROUPQ7 (209500,50000)
— “-GROUP14 (4828000,15000)
— “-GROUP13 (1300727,3000)
~ “-GROUPO9 (507055,15000)

Damage Factor
O

S

~ “-GROUP08 (375830.50000)
— “-GROUP07 (209500.15000)
~ “-GROUP12 (775000,3000)
— “-GROUP10 (585000,50000)

— “-GROUP14 (488000,3000)

“-GROUP08 (375890,15000)
— “-GROUP13 (1300727.500)
— “-GROUP03 (507055,3000)

1 2
Right Side Offset from Centerline (inches)

Seroll whest: zoom

" g b

~ “-GROUP07 (203500,3000)
~ “-GROUP10 (585000,15000)
~ “-GROUP12 (775000.500)

~ “-GROUP11 (840000,50000)
— “-GROUPO4 (175000.50000)

— *-GROUF 500)
~— *-GROUP06 (121000.50000)
~ “-GROUP10 (585000.3000)
~ "-GROUPO7 (209500.500)
— “-GROUP11 (840000.15000)
~ “-GROUPO4 (175000,15000)
— *-GROUP05 (30500,50000)
~— *-GROUP14 (488000.100)
“-GROUPO06 (121000.15000)
— *-GROUP08 (375830.500)
~— *-GROUP10 (585000.500)
~ “-GROUP11 (840000.3000)
~ “-GROUPO4 (175000.3000)
~ “-GROUPOS5 (90500.15000)
~ *-GROUP06 (121000,3000)
— *-GROUP03 (60500.300000)
~— *-GROUP05 (80500,3000)
“*-GROUP11 (840000.500)
~ *-GROUP04 (175000.500)
— *-GROUP06 (121000,500)
~ “-GROUPO3 (60500.50000)

~ *-GROUPO5 (90500.500)
— *-GROUP03 (60500,15000)
— *-GROUP03 (60500.3000)
= *-GROUPO1 (26750,300000)
*-GROUP02 (84200.300000)
~— *-GROUPO1 (26750.50000)
~— *-GROUP02 (84200.50000)
— *-GROUPO1 (26750,15000)
— *-GROUP02 (84200,15000)
— *-GROUP01 (26750.3000)
~— *-GROUP02 (84200.3000)

Graph Damage To
O Surface
O Subgrade

Graph
© Vehicles
O Seasons

Max. Cumulative Damage

Sutoce [ 100 ]

atoffset 216 inches

Suborade_T07_]

at offset 240 inches
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Table 2.

Grand Forks AFB, ND (Service — Air Force)

Apron B, Section A02B

Surface — poor condition (PCI=40; load distress=75%)
Traffic — 14-Group Standard Pattern

K
. o . .
Layer Type / Classification 'I;I:c(l:‘r:;s)s Pci 2'::; Moifture Dry::r;;(t ‘;’;;?ht
’ (kPa/mm) pct ke,
Portland Cement Concrete
Flex strength = 650 psi 20 (508) - NFS 0 145 (2,323)
(4.48 MPa)
Sandy Gravel (GW) Base 4(102) - NFS 5 135 (3,429)
Clay loam (cohesive cut) - 125 F4 20 110 (2,794)

Grand Forks AFB, Apron B, Section A02B

Step 1. Define the Inventory

Branch Use

Select OK

On the Inventory form, in the GFAFB Network, select the Branch tab
Select New

Type in the Branch ID, Branch Name, and use the pulldown to select the

&
Network Branch Section

New Branch

BranchID: |TWA . E

Use: | TAXIWAY
Sum of Section | g

~

SumofTrue g

Brnch 1

Branch Use: * APRO

* PAVER Mandatory field

N

Branch Name: * !#cm:wn B

Branch True ;55 | 5qm

Comme
nts:

You are editing:

(- 1] 0

® Cument \

Copy Delete

Cancel
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On the Inventory form, select the Section tab

Select New

Type in the Section ID, Length, and Width (required)

Type in From, To, and Slab Data (optional)

Use the pulldown to select the Constructed date, Rank, and Surface Type
(required)

e Select OK and close the inventory form

| —— |
[E5] GFAFB:PAB @ i
GFAFB:PAB New Section - - .
Network Branch Section
— Fom: | | .- N

e e S o ™ o
Rank: * |P v Surface Type: * PCC

Slab Data

Slab Length (Typical) l:l Slab Width |:| M

* PAVER Mandatory field

Evaluation Manager (Step 2) was accomplished in the previous example (Taxiway A, Section
TO1A); proceed to Step 3.

Step 3. Analyze the pavement using APE evaluation

e On the APE evaluation form; select New
e On the Select Section form; select section A02B

e Select Ok
Evaluations Evaluation climate
Grand Forks evaluation (9/18/2026) v Evaluation Manager. TSm0

Rename  Delete @ Calculate overlays

J Analysis ‘

= [m] X
Select section(s) to create layer model(s). You can also create ad hoc N
sections which are not stored in the inventory. ~ Newadhocsection
FID [aPE
~ GFAFE:-TWA-TOIA | 2
| Trefic | §  IGFAFB::PAB-AD2B
Airfield Traffi
14 GROUPS

00

Layer model(s) name (Leave blank for default)

e
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On the APE evaluation form, under Layer Model; the selected section
populates

Ensure the 14 Groups traffic pattern is selected

Select the Section tab

o Input the appropriate PCI and % Load-related Distress (see Table 2)
o Select Calculate to display the resultant SCI, Cy, and C;

o All other properties shown are correct, no need for further edits

New Import ¥ Copy Renzme Delete
[CJ Order by Section ID

1 * Name
GFAFB::PAB::AD2B (1 items)

_.01

= GFAFB:TWA:TO1A (2 items)
—8 01
L[] o1-PCR

Traffic | Section |
J' Inspection/Anzlysis | Inventory Properties
Inspection Data
[PCl 40 % Load-related Distress 75 |

alculate X r .
Calcul SCI 55 Cb g72 C 0.58

Analysis Structure Parameters

Traffic area Area B v

@ Evidence of Frost Damage

Refresh Properties from PAVER Section

Under Settings, Calculate overlays is turned on by default as indicated in
Evaluation Manager

Under the Analysis tab

o Rigid is selected for structure analysis, as indicated in Define Inventory
o The Depth of Frost displays

o Click on the Thaw Season tab to view or override the calculated thaw
season
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ﬁ

ys Overlay

—
Analyze Structure As
O Rigid ) Flexible () Unpaved/Mat

Failure SCI 0 ?
Load transfer
% Load Transfer % 0O
Joint Deflection
Ratio 0.76 O
Max Edge Stress 75 %

|J Depth of Frost | Thaw Season

("] Override calculated frost
93 in

e On the APE evaluation form, in the Layers grid, a default pavement section
displays

e Select APE for PCN using K in Calculation Options

e Input the Thickness, K, Flexural Strength, Frost Code Moisture Content, and
Dry Unit Weight values for each layer (as shown below or in Table 2)

e Keep the default values for Modulus and Poisson’s Ratio

e Select Run Analysis

g Add A Change A V 3§ Delete  Show Layer Details

Using APE for PCN with K criteria
View Coverages | | ViewF Factors | Comments | Damage [ Calculation Options g

e Under Results; select Group 10

“GROUPD

2 Pesi Evaluation Evaiuation Includes 257 AC Overay PCC PCC Partialy PCC Fully
Anslysa Peiod oad 1) Pemen Liad [ Bt KON PON | PCSAy | ACMRCN | ACKPCNRaig ) Bonded in)

sa| eslesmemwt | 00 00] 00] 00
66 31 SURDWT
54| 75 RN
) 3 WRDWT
5
66
54
5

00 00 00 00

% SURCWT
43 I AVRDMW/T T
13 | NVRCWAT [
55 SSRDWT |

00 00 00 00
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15 FWD data

FWD data provides a dashboard to upload, view, and analyze FWD/HWD data. This interface
provides data visualization tools of deflection basin information and parameters which allow you
to perform quality control of structural data, and to select basins for backcalculation and
subsequent analyses in LEEP evaluation.

Prior to beginning a new evaluation, ensure that you have opened or created a database to store
the evaluation within (database name is displayed on the bottom-left of the main window). For
instructions on how to import or create a database; reference Chapter 2 File Menu.

Prior to using the FWD data form, ensure you have defined an inventory (unless you will be
creating sections Ad Hoc); reference Chapter 7 Inventory.

The asset inventory should be initialized prior to using the FWD data form; reference Chapter 12
Evaluation checklist.

151 Getting Started
Select FWD data on the PCASE 7 tool bar to open the FWD data tool.

Preferences  Window  Help

» = Selectors - /A Work - ¢ Design Module Evaluation checklist + LEEP evaluation ~° APE evaluation |™ FWD data

If you have not imported or created an evaluation in the current database, the message below
pops up indicating a default evaluation was created. Click OK to continue and open the FWD
data form.

Default evaluation created.

A default evaluation was created. Go to the “Evaluation
Checklist™ to add sections to the evaluation and define
i ters using the "Manage E ions” tool.

PCASE groups APE, LEEP, DCP, and FWD data in an
“Evaluation” with a name and a date. It includes all data
collected in the period the evaluation took place, This
structure organizes evaluation data for analysis and provides
the capability to store historical pavement evaluation data.

oK
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15.2 FWD data form

The FWD data manager serves as the interface to import/enter deflection basin data, pre-process,
and assign FWD/HWD deflection data to inventory sections. Additionally, data visualization
features are integrated into the form for viewing the deflection basin parameters (e.g., ISM, etc.),
associated section trends, and descriptive statistics. This form is also accessible from within the
LEEP evaluation form. The assigned FWD/HWD data assigned to inventory sections are then
utilized as part of subsequent pavement analysis within the LEEP evaluation form. To learn how
to perform a LEEP analysis, reference Chapter 13 LEEP evaluation.

The FWD data form is displayed below. As part of data processing and performing QC/QA of
deflection data, you will perform different operations through the selection of applicable
functions provided under the different sub-sections within the form. The primary functions
consist of: Import/Assign FWD files, Assign FWD tests, Assign selected stations to a section,
FWD Chart, Data grid, Select stations, Drop series selection, Sensor plot, Y-axis Parameters
(i.e., Deflection Basin Parameters), and Selection statistics. Select Close to exit the form.

3 WD Data Manager Evaluation is locked to the selected evaluation - o X
Evaluation P in LEEP to ensure FWD data is being applied
|'“h"‘ Juation (10/6/2021 - .
e ’ to the correct evaluation
View Data grid
[-1Y Paramelers
Import/Assign Assigned S —
I° FWD files o FWD tests Impulse Stiffness Modulus (Ibf/mil), for sensor 0(0.00in.) "{L‘
o Impulse Stiffness
TFies [*Dop2 * Dup3 » brops Modulus
i N 800, (D Area
mport ew = .
D renfies..  [Dvianiciie  Delee = o Interactive FWD/HWD Chart 5 Basin
File name % £i [O Deflection Ratio
AD1B.FWD (672672019) =
AQ2B.FWD (61262015) I - T (0 Displacement
AD3B.FWD (7/132011) g i - - Est Subgrade
ROTAFWD (6/26/2013) 9 o T?dut‘;d s
RO2AFWD (6262019) a : HjointL uction
RO3AFWD (6/26/2019) a) 300 00(0.00in) > i
TO1AFWD (6/26/2019) § o i cizoging
== | [0 Load/Displacement
100 (02(24.00in)
[0 Temperature
) (O3(36.00in)
3 = L ) (O Volumetric k
Station ID (©44800is)
18 of 24 basins selected. O5 (€0.00in)
The mean measurements basin (station 5, drop 2) is highlighted in (O6(7200in)
‘}.\Asswn FWD files to sections... green. It has the least deviation of average stiffness, area and
deflection, normalized by load. Start graph axes fromz

Select stations Chart accessibility

A <l Scroll wheel

Assign selected stations to a section.

15.2.1 Evaluation Manager

Evaluation Manager serves to establish global analysis parameters. To navigate
Evaluation Manager; reference Chapter 12 Evaluation Checklist, Section 12.3 Evaluation

Manager.
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15.2.2 Import, Enter and Assign FWD/HWD Files to Section Inventory

The FWD data form provides different modes for uploading deflection basin data.

Deflection basin data can be uploaded through .FWD or .HWD files. Parameters in these

data files can also be edited or modified using the FWD Data grid. FWD and HWD data

can also be entered manually in the FWD data form itself. Once deflection basin data is
uploaded or entered, then you can employ functions within the FWD data form to assign
the data to inventory sections. The following demonstrates modes on how to upload and
assign FWD and HWD data:

e To import FWD, HWD/KUAB, DAT, JILS, or LWD raw data files in their raw data
format, select Import new files.... [f PCASE 7 does not currently support your .FWD
or HWD data file, then contact: Matthew Bennett,
Matthew.D.Bennett@usace.army.mil for further technical support.

e To manually enter deflection data and associated parameters, select New blank file.

e View imported FWD/HWD or manually entered deflection information in graphical
format through the FWD Chart feature, or in tabular format through the Data grid
feature.

1. Select Import new files... to choose the FWD/HWD files to import. The FWD/HWD
files can be imported in a batch (by selecting multiple files) or individually. Select
Open to initialize the import.

” Note: FWD files can be
e imported in batch (i.e., by
group) or individual file.

7 ]

samvo : = Note: To view LWD files in

i the dialog, select “LWD

files (*.mdb)” from the
file type drop-list.

File name: |“AQ1B.FWD" “AQZB.FWD" "AG38FWD" “ROTAFWD" “RIZAFWD" “ROAFWD" TOTAFWD FWD files (" k" SO "

2. The successfully imported FWD/HWD files will be listed by File name.

3. Select Assign FWD files to sections to assign each imported file to the respective
inventory section within the Assign FWD Data form.

4. To assign an FWD file to a section, select each individual file then drag it to the
associated section in the Items assigned to inventory tree.

5. To automate this process, select Auto Assign. Note: The individual FWD/HWD file
must have the same file name as the associated inventory section name.
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mailto:Matthew.D.Bennett@usace.army.mil

-
B P Data Manager

Evaluation

| My first evaluation (10/6/2021)

View

|

Assign FWD Data

Create a new Ad-hac section... |

Erowse for files which are pre-divided into assignable sets Browse for files...

ofHI™ oz, trowsors
[ 1 (A01B.FWD) E Unassigned items ltems assigned to inventory
Files % g %I%%} 5| Autofssion Flatten section structure []
I New [ 4 (A01B.FWD)
l D newmgoleg ‘ l %Hank file ‘ LEED ‘ [ 5 (401B.FWD) E&?Q  APOLDRW
£ 6 (AD1BFWD) 03B :
File name 4 ADZR  [——
A01B.FWD Roza
AD2BFVID T01A
2 | |rervo
ROTAFVD
RO2AFVWiD 4
RO3AFVID . g ,
TOAFYD Note: FWD files can be assigned
by dragging the file to the tree, or
by using the Auto Assign feature;
if the test and section names
match.
;:;f“:‘; | [l Eteinassraned test | Assian (from Iist) Remove [from iree) |
. ) 1 ~
I 3 I &Asslgn FWD files to sections... I e > -
O e e —
Assignselecledsialimba section... ‘ ® paint O range () box fﬂ:.m.‘ﬂmm

bl |
0

|

[[1Y Parameters

Iimpulse Stiffness

® Vigulus

O hrea

(OBasin

(O Deflection Ratio

(O Displacement

o Estimated
Subgrade Modulus

OJom: Load
Reduction Factor

Oload

(C)Lozd/Displacement

(O Temperature

O Velumetric k

[l [4] ] [&] [&] [&] [Fesetzaon]

Close

6. When Auto Assign is performed; a confirmation summary will display indicating the
quantity of tests successfully assigned. This summary will also provide an indication
of errors (if encountered).

Assign FWD Data

E

Unassigned tems

Create 2 new Ad-hoc section..
Browse for files which are pre-divided into assianable sets Browse for files...

lems assigned to inventory

Flatten section structure ]

Assignment summary

o 7 tests succesfully assigned.

=-4@ STALLION
=@ APOLDRW

oo

=@ HP1

e

£-@ PAMAIN

e

£-@ RW1432

=

=)

e

E-@ TWA

=]

@ A28
Q A28

9 A03B
Q AD3B

9 A01B
Q A01B

& RO1A

Q RO1A
& RO2A

Q R02A
& R03A

Q RO3A

G T01A
Q TO1A

Delete tmessianes tes!

Assion (fromist) R

TOVELITOm BEE)

o
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7. Select Assigned FWD tests to view the FWD/HWD tests assigned to their respective

sections.

8. Assigned FWD/HWD items are displayed in the grid. The selected test name is in
bold. To select another test, click on an item in the grid and the form will populate

with the appropriate test data.

E FWD Data Manager - o X
Evaluation
My first evaluation (10/6/2021) v
- 7 [ v
ImportiAssign ned T . .
OfiDiies ™ |®Fiitios FiStations Impulse Sifiness Modulus (Ibémil.for sensor 0{0n) o T
A 1(A02B.FWD) (mjl Impulse Stfiness
Aasigned FWD tests (2 2 (A28 FWD) | =2 © Nosulus
[ 3 (A028 WD) 43
1] [Testrame (4 4 (2028 FWD) 4 =l Ohrea
) Location: STALLION:APOLDRW-ADB (1 £ 5 (A028 FYD) 20e =
L aoza S = e 3 121 OBssin
£47 (4028 FWD)
5 Location: STALLION: HP1-038 (1 items) @ Al drops (ODeflection Ratic
AD3B =
1 Location: STALLION:PAMAIN-AD1B (1 ftems) % Sensorplot (Diepiscement
Laoe 2 q (Estimsted
Lol STALLION: W42 ROTA (e g ®0(0in) ‘?:’:L':; fodulus
e 8 O1(12in) (OReduction Facter
iLm. STALLION:RW1432:R02A (1 items 2 OlLood
RO2A e O2(24in)
& Location: STALLION-RW1432-R0GA (1 items) fa} (O LoadDisplacement
Troa 3 O3(3%in)
.]—,_Lm-‘ ‘STALLION:TWA-TO1A (1 items) k] Ot usin) OTemperature
TO1A
Volumetric k
O5(60in) ©
Q6 (72in)
Station ID
210f28 basins selected.
X § i E 4 Start graph axes from zero
The mean measurements basin (station 2, drop 2) is highlighted in green_ It has the least
* deviation of average stiffness, area and deflection, normalized by load.
D Select stations Chart accessbity
Seleston statisies Al | @port Orange Obax  Nasemonsvaesen | 4| | & ¥|[» (&) [&)] | Resetzoom

9. Select Data grid to switch to the dashboard for viewing/editing FWD/HWD data in

tabular format.
10. Select the Test name to display the associated FWD/HWD data.
11. Select Enable editing to edit test parameters and data.

12. Deflection basin and logged temperature data can also be viewed/edited directly.
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'é FWD Data Manager

10

- o x
Evaluation
Wy st evauation (10/6/2021)
View
Import/Assi pasi
Ofiiie " © mnm;dns FWD Fie 1 1
AD28.FWD v [ Viewrawi | AP Erabiessiting |
Assigned FWD tests
Fle header
- [Testrame o
) Location: STALLIONAPOLDRW:A0ZE (1 ten G
L aoze Name | A028 FWD e per siation S
) Location: STALLION: HP1-A038 (1 tems) Load ke
Cong plate

£ Location: STALLION:PAMAIN:ADTB (1 items) |
L a0
& Location: STALLION: RW1432:RO1A (1 items
Lroa
£ Location: STALLION::RW1432:R02A (1 items

Load plate radius (in) Sensor 1 offset (in)  Sensor 2offset (in) Sensor 3offset(in) Sensor 4 offset (in) Sensor 5 offset (in) Sensor 6 offset (in) Sensor 7 offset (in)

L roza
& Location: STALLION:RW1432:R03A (1 items
L roza

Station # Air temp ('F)

& Location: STALLION:: TWA:TO1A (1 items) ® 1
L1o1a
2 ] 14
3 k-] 114

Pavetemp ('F)  Surface temp ('F; Time

108 1838

112 1838

111 1838

Drop# Load(lbfi  D1(mil)  D2(mils) D3(mils) D4(mils) D5 (mils)
1 1305 50.19 2119 644 an
2 11480 483 2112 658 420
3 11480 4828 2112 884 424
4 5103 3954 17.01 527 337
1 1239 61.91 1848 626 385
2 11491 5330 17.89 832 394
3 115%0 5242 1824 643 407
4 925 4246 1484 520 344
1 11886 778 1801 682 445
2 12137 7879 1860 714 460
3 12072 7763 1864 717 457
4 9497 64.81 15.18 572 357

DS (mils)

D7 (mils)

12

13. Select View raw imported data to display the raw FWD/HWD data.

B rwo Data Manager
Evaluation
My first evaluation (10/6/2021)
View

ORBHa"™ © it FWD Fie

13

|A028.FWD

~ |l View raw imported data

| , Enable editing

FWD File (AD2B.FWD on 6/26/2019 2:00:00 AM)

80  20190626A028 36F20

C:\StalionAAF201SFWD'
Stallion AAF

502302 615 1 7
7.915.0 3.510.0 3.020.0 3.010.0
Ld 7085 1.000 63.7 -

520 220

m}

*

70 08012-00978713 00 ~
60 .
150 0305610914121915241829 5.91 0.00 12.00 24.00 36.00 48.00 60.00 72.00
.FWD

Date | 6/26/2019

Recorded drops
per station

ble radius (in.) Sensor 1 offset (in))

0.0

Sensor 2 offset (in.)
12.0

Seni

14

14

s

fe temp ('F)  Surface temp (°F, Time

108 1838

112 1838

111 1839

Drop &

Load uul
1

1
1

L R N N L
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14. To manually enter FWD/HWD data, select the radio button Import/Assign FWD files.
15. Select New blank file, then input the item/file Name and the total # of sensors.

16. Select Enable Editing to enable the data grid fields for parameter/data entry.

17. Input data for Load plate and sensors and Station and deflection data values.

[ 70 ata Maneger - O X
Evaluation
My first evakuation (10/6/2021)
o Pt
|14 @ EB e |O R FWD Fle 16
) v Viewrawimporteddata  f| Enable editing
Fies 15 4
— Fie header
Dmﬁm... Bmm Delete Fle =
Name |NewFWDFle ManualErtry | Dale [10/20/2021 R Pk
e
Load plate and sensors
Losd plate radius (in) Sensor 1 offset(in)  Sensor 2ofiset (in)  Sensor 3offset(in)  Sensor dofiset (in)  Sensor 5offset(in)  Sensor Gofiset (in)  Sensor 7 offset (in)

0.0 120 240 360 480 60.0 720

Station and deflection data

Station #  Air temp ('F) Pavetemp ('F)  Surfacetemp ('F) Time Drop#  Load (Ib) D1 (mils) D2 (mils)

D3 (mils) D4 (mils) D5 (mils) D6 (mils) D7 (mils)

&m‘mMiunm...

of...

[} Assion selected stations to a section...

15.2.3 Interacting with the FWD/HWD Chart

The FWD data form provides an interactive dashboard to view and process individual
FWD/HWD station data points. The form functions allow you to practice engineering
judgement — coupled with provided descriptive statistical analysis tools and deflection
basin parameter data visualization charts — to process FWD/HWD data points and
perform QC/QA of collected data.

18. Select FWD Chatrt to view the FWD/HWD data assigned to each inventory section.
The data visualization chart is interactive; pan the cursor over each data point to

display the data label. The FWD Chart can be refreshed by toggling through each File
name.

19. Click on the Y Parameters radio button of choice to display: Impulse Stiffness
Modulus (ISM), Area, Basin, Deflection Ratio, Displacement, Estimated Subgrade

Modulus, Joint Load Reduction Factor, Load, Load/Displacement, Temperature, or
Volumetric K.
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20.

21.

22.

23.

The chart can be filtered by selected Drop series. Select each check box to
view/disable the drop series for data visualization and subsequent data selection for
section assignment and/or statistics. Note: Drop 1 is unchecked by default.

The Sensor plot selection is enabled for: Impulse Stiffness Modulus, Deflection
Ratio, Displacement, Joint Load Reduction Factor, Load/Displacement, and
Temperature.

The chart can be filtered by selected Stations. Select each check box to view/disable
Stations for data visualization and subsequent data selection for section assignment
and/or statistics.

The data visualization y-axis chart will resize and apply a y-axis minimum value
when Start graph axes from zero is disabled.
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[ED FWD Data Manager
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Evaluation
My first evaluation (10/6/2021) |
View
19
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800 E 3
I New + 74
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700
File name |
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AD2BFWD E &
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NewFWDFile_ManualEntry 'g' 500 ®0(0in)
ROTAFWD 2
RO2AFWD 2 A O1(12in)
RO3AFWD © B
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TOIAFWD 2 O2(24in)
-.U[; 300 (03(6in)
o
9 O4(48in)
200
O5 (B0in.)
o O6(72in)
o
1 2 3 6
Station ID
18 of 24 basins selected.
‘km@%ﬁhmm... ‘ The mean measurements basin (station 5, drop 2) is highlighted in green. It has the least deviation of 7 Sart raph axes from zero 2.3
* average stiffness, area and deflection, normalized by load.
or..

Q
o

Select stations (Chart accessibilty

[ Assian selected stations to:a section... ‘ @ @ point O range O box M oz buen: pan E E E B
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15.2.4 Selecting FWD/HWD Data Points and Viewing Representative Basin

The FWD Chart is interactive; enabling users to view the Representative Basin, and
descriptive statistics based on user-defined FWD/HWD drop series, and individual
station datapoints.

24. Use the Select stations options to select: All data points, point for individual
selection, a range of points within established bounds, or box for points within the
user-established “box” for inclusion within subsequent descriptive statistics
calculations of the parameter of interest.

25. The chart selection method is initialized by using the mouse to select/exclude
individual points and/or establish the range bounds (range or box).

26. Select Selection Statistics to display the descriptive statistics for the selected data
points. The calculated statistics are also dependent on the selected Stations, Drop
series, and Sensor plot.

-] Stations
2 Impulse Stiffness Modulus (Ibfimil). for sensor 00 in.)

[ 1 (AO1B.FWD)

] 2 (ADIBFwD) |- Drop2 * Drop 3 * Drop 4
[ 3 (AD1B.FWD)

[ 4 (AD1B.FWD) S
(M| 5 (AD1B.FWD)

[1 6 (AD1B.FWD) 200

25

\

pad/Displacement (Ibffmil)

Statistics for Impulse Stiffness Modulus - O X

Selected All

verage i i
Standard Deviation Ibfmil Ibfmil

Coefficient of Variation 14.30%
Impulse Stiffness Medulus statistics for € selected, 18 total data points. o
cled.
[] Update when chart selection changes \ ] Stay above all forms E ) o
ted in green. It has the least deviation of

| average stifiness, areaand deflection, normalized by load.

D Select stations Chart accessibility
- o Scrollwheel:
Bl 6 v Ormoe Ot | || AR
26 24
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27. Based on the selected points and Y Parameters, the calculated Representative Basin
will be visualized. The calculations associated with the Representative Basin are also
dependent on the selected Stations and Drop series. The Representative Basin
calculation is summarized as “the least deviation of average stiffness, area and
deflection, normalized by load.”

28. The Y Parameters datapoint-data marker associated with the calculated representative
basin is highlighted as a green square and is visible as the user toggles through the
parameter options.

=L Impulse Stiffness Modulus (Ibfimil), for sensor 0(0 in.) [l Drop series Al

1(AD1B.FWD) 01 | < Impulse Stiffness |
2 (A018 FwD) [* D3 | |lO: © Wodulos
3 (AD1BFWD) ; =K i
[ 4 (A018.FWD) + 0+ (Oves
5 (AO1E.FWD) =
6 (AD1B.FWD) 0 = Show 3 |1 |OBasin

= @ All drops (O Deflection Ratio

3 28 /" Di

E— Sensor plot O Displacement

7] OEsumaled

£ i @0 (0in) Subgrade Modulus

[} Joint Load

g_ O1(12in) O Reduction Factor

A Load

% (O2(24in) Oloa

@ !

3 03 8in) O Load/Displacement

T !
04 (e8in) (O Temperature
\
05 (60in) (O Volumetric k
n'
*= " s | lO8@2in)
Station 1D
6 of 24 basins selected.
27|  The mean measurements basin (station 5, drop 3) is highlighted in green. It has the least EASSIESiast s
deviation of average stiffness, area and deflection, normalized by load.
D Select stations Chart accessibiity
Selecion stsstcs ] @i Onme Ot | Sz, _ T3] [2] (7] [¥] [&X] [] [Frmatzocm
15.2.5 Assigning Selected FWD/HWD Data Points to Section Inventory

The individual FWD/HWD station data points selected using the Select Stations feature
can then be assigned to inventory sections for subsequent use in LEEP backcalculation
and analyses. The Representative Basin that is obtained based on the selected
FWD/HWD station data points is also carried over for LEEP evaluation backcalculation
and analyses.

29. Based on the selected points, Stations, and Drop series, the associated deflection
basins can be assigned to an inventory section. Select Assign selected stations to
section.

30. Click on a section within the Select a section form to assign the deflection basins.
Select Ok to complete this process.

31. The message shown stating “Test created” indicates successful assignment.
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l FWD Data Manager

15.2.6

]
Evaluation
My firt evalation (10/6/2021) v
e | I o re |
ImportAssign  — Assi i 2 i F
@ FiDles O FWDtests | Select a secton Impulse Stifiness Modulus (Ibfmil), for sensor 0 (Din.) LRGeS RS0
;s [ 01 Impulse Stiffnes!
Fies e e | H: ol
4 3
= + u A
[mem ‘ ’& m-; @ STALLION A 805 L (Otren
E = « Show 3 12/ [OBasin
EE] <
AD2B 240y @ Al drops (O Deflection Ratio
- 9.!093:033 200 Sensor plot (O Displacement
Estimated
=@ PAMAIN
& g—onma - ®0(0in) 1O lbgrade Modulus
30 @ A8 Ogint Load
O1012in) Reduction Factor
1 120
Oz (24in) (Olosd
Load/Displacement
8 O38in) (OtosdDisnt
Temperatu
- O4(48in) © "
v 05 G0iny (O Volumetric k
o
Cancel 3 ‘ s s > |08 @2iny
Station ID
7 of 28 basins selected.
[ k““‘" FWD filea to sections... ‘ The mean measurements basin (station 6, drop 3) is highlighted in green. It has the least [ e
* deviati ge stiffness, area and deflection, normalized by load.
of... " il
[E‘ [D‘ Selection statistics \ sa: g:mm =B v B =0 B e B = BT B |
A ===
—
Test created » Ciow)

31 Created new test "AQ2B (10/6/2021)

Viewing Assigned FWD/HWD Data Points in LEEP

32. Navigate to the LEEP evaluation form; the assigned basins that to be evaluated during
LEEP backcalculation will be displayed in the FWD data section (this is indicated by
the message stating “X of XX basins will be evaluated.”).

Evaluation Evaluation climate

| My first evaluation (10/6/2021) v| | Evaluation Manager... | USA, Wwhite_Sands_N
Layer Model | settings
I New Hlmpod VH Copy H Rename || Delete I [A Use Backealculation
[] Order by Section ID [ Calculate Overlays

1" Name J Backealculati g " I
STALLION::APOLDRW-A02B (1 items) FWD data

STALLION::HP1::A038 (1 items) 70f 28 basins will be evaluated.
STALLION::PAMAIN::AD1B (1 items) - 33
STALLION:RW1432:R01A (1 items) | Selectbasins... | | FwDdata. |
STALLION::RW1432:R02A (1 items)

STALLION::RW1432::R03A (1 items)

=

STALLION:TWA:TO1A (2 items)

| Traffic ‘ Section

Avg AC modulus
based on temperature

Backcalculation

Airfield Traffic Pattern

T settings
G

Load Frequency Hz
[ oo i

4 [ [
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15.3

FWD Data Example

15.3.1 Perform Analysis of Pavement Using Deflection Basin Data

Pavement Engineer, Jane, at Stallion Army Airfield, observed increased pavement
surface deterioration throughout Section RO1A. These distresses have progressed more
rapidly in the last 5-months. Jane will perform a structural evaluation with a Heavy
Weight Deflectometer to gauge how these distresses may affect the service life and
structural performance of the pavement section. She will use the HWD data (RO1A) to
perform data processing and assessment prior to LEEP Backcalculation and analysis.

Step 1. Jane defines the pavement inventory, uploads the HWD data, and assigns data to
inventory section: Stallion RO1A. Instructions to perform this step-by-step process are
outlined in sections 15.1 and 15.2.

Step 2. Jane toggles to the FWD data form to view the FWD Chart for section RO1A.

Step 3. Given that Drop series 1 and 2 are considered as seating drops, they will not be
considered for subsequent analysis.

[ FWD Data Manager

- o x
Evaluation
My first evaluation (1/12/2022)
Import/Assign Assigned . .
© FiDfies O FWDtess [RE=Tms Impulse Stifiness Modulus (Ibfimil, for sensor 0 (0in.) Frepem= HybErnos
1 0 (RO1AFWD) 1 @y mevise Sifness
Hles ] 1000 (Ro1A FwD) |- Drop1 ® Drop2 ® Drop3 ® Drop 4 | =h Modulus
] 2000 (RO1AFWD) . =E Otrea
Import New (] 3000 (ROTAFWD) |l = : 4
hnewies.. | [@seariie | Do | | 153000 moia ) E s _[OBssin
[ 5000 ROIAFWD) I 5 = Show 3 5|0 Deflection Ratio
e name [ 6000 (ROIAFWD) | = . )
2018 FUD & 7000 Roiarwo) |f £ 2 Alldrops (ODisplacement
> & 8000 RmAFwD) f | Estimates
A028.PI 7] 5000 ROTAFWD) | @ 600 S Subgrads Modulus
AD3E FWD ] 10000 {RO1A.FWD) & e (O Reduction Factr
ROIADWD 2 400 . O Loag
RO2AFWD
ROBAFWD 3 O Lozd/Displacement
TO1AFWD 3 ” (OTempersture
Volumetrie k
[ ©
Station ID -
44 of 44 basins selected.
(] Start graph axes
‘ki\mgr\ FWD files to sections The mean measurements basin (station 2000, drop 1) is highlighted in green. It has the least e
deviation of average stiffness, area and deflection, normalized by load.
o O Select stations Chart accessibility
Figl Assian selected stations to a section. EXnTCELTs Al | ® point O range O box fepimiam < 4y [» & Tz

Middbe mouse buttan: pan

Close
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Step 4. Jane uses the Drop series option to remove Drop series 1 (seating drop), 2 (seating
drop), and 4 from the analysis. Drop series 4 is removed from analysis because she uses
her engineering judgement to assume that the 4th drop series could possibly impose a
minimal level of damage on the pavement; sufficient enough that she wants to remove
any skew potential to the structural analysis results. As shown in the figure below,
accepting the 3" Drop series will serve as the analysis deflection data set for this case.

Bl Impulse Stifiness Modulus (Ibfimil), for sensor 0(0in) Albzem=  [FiEaer==s

[ 0 (ROTA.FWD) RE Impulse Sifness
4] 1000 (RO1AFWD) E [} =E ® tociulus
[2] 2000 (RO1A.FWD) 3 O hrea
[ 3000 (ROTAFWD) * (B o
[£] 4000 (RO1A.FWD) . . asin
[ 5000 (RO1A FWD) e = Show 3 5|0 Deflection Ratio
[Z] 6000 (RO1A.FWD) )
] 7000 (RO1A.FWD) 4] All drops (O Displacement
[ 2000 ROIAFWD) | |= ) Estimated
k] S000 (RO1A FWD) E Sensor plot .?:i%gt’fg:dMOdms
4 10000 ROTAFWD) || & P O Reduction Factor

€ ®oioin) A O Load

@

g 5 O1012in) (O Load/Displacement

E (O2(24in) (O Temperature

[=%

o (O3 (26in) O Volumetric k

(=]

3 400 (Cd(48in)

[u]

9 O50in)

=
g "
Station 1D

11 of 44 basins selected.

The mean measurements basin (station 5000, drop 3) is highlighted in green_ It has the least deviation of average SerioE ErEe

stiffness, area and deflection, normalized by load.
O Select stations Chart accessibilty

Selection statistics Al ® point O range O box Scroll whesl: zoom 4 A |¥||»| |G & |Resetzoom

Middle mouse button: pan

Step 5. Observing the deflection basin parameter trends by selecting Y Parameters on the
FWD Data form, Jane immediately identifies that the ISM series is reflecting lower ISM
values at five different stations of the section. Comparing to a distress survey, these
stations spatially coincide with locations of the pavement that exhibit significantly higher
levels of deterioration. ISM is the force required to displace the pavement by one mil, as
measured directly under the load. By this definition, Jane observes that the lower ISM
values at these five stations are consistently reflecting a lower level of stiffness/structural
integrity when compared to the other stations. Jane suspects that the ISM deflection
basin parameter may be a good indicator of displaying lower stiffness in the pavement
considering that it spatially coincides with higher levels of distress.

Step 6. Jane then uses the Select stations point function to select these five distinct
stations (that are exhibiting low ISM values) on the FWD Chart with the Y Parameter set
to Impulse Stiffness Modulus. See the figure below to view these selected stations.
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Step 7. Jane selects Selection Statistics to view the descriptive statistics of this ISM data
point selection in comparison to all the stations. There are comparative descriptive
statistics shown for the Selected stations, and for All the stations.

Step 8. Viewing and comparing the Coefficients of Variation (CV), it is clear that there is
significant variability of the ISM trends when comparing CVselected 8.78% to CVau
18.49%. A preliminary conclusion could be drawn that the low ISM values (i.e., stiffness)
coinciding with the highly distressed areas display relatively low variability with respect
to one-another, while imposing significant variability when observed with the entire
sample.
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Step 9. Jane then toggles to the Basin Y Parameters to view the respective Deflection
Basins. She observes that the deflection basins for these five stations with low ISM
values exhibit higher displacement values for D1 when compared to the other stations.
The displacement values for D2-D7 seem to be fairly consistent across all the stations.

[ Stations Bsin (mil) H Drop series [ Y Parameters
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- area and deflection, normalized by load
O Chart accessbilty
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Step 10. Jane checks the surface temperature trend (as recorded by the HWD system) to

ensure that observations made on the deflection basin were not affected by significant

temperature fluctuations. Observing the temperature trend, Jane confirms that the
temperature on the pavement surface during data collection is mostly consistent, and not

imposing any significant variability on the results. There may be some variability

introduced to the surface modulus imposed by the temperature fluctuation from the first
station.

Step 11. To perform subsequent modulus backcalculation and structural analysis in LEEP
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11 of 44 basins selected.

The mean measurements basin (station 5000, drop 3) is highlighted in green. It has the least
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evaluation (to observe the backcalculated moduli, Allowable Gross Loads (AGL), and allowable
passes) Jane selects All for Select Stations, followed with Assign selected stations to a section:

RO1A. She will perform a comparative analysis with these outputs in LEEP evaluation to
observe how these highly distressed areas will affect pavement performance and structural

integrity.
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16 DCP Data

The DCP data form serves to process and analyze Dynamic Cone Penetrometer (DCP) readings.
The readings from a single or multiple series of DCP data can be processed to calculate
estimated California Bearing Ratio (CBR), Modulus of Subgrade Reaction (k), Modulus of
Elasticity (E), and Bearing Capacity; with profile depth. The data can also be processed
graphically in order to set layer boundaries along the profile depth. These layers can be imported
for subsequent LEEP and APE analyses.

Prior to beginning a new evaluation, ensure that you have opened or created a database to store
the evaluation within (database name is displayed on the bottom-left of the main window). For
instructions on how to import or create a database; reference Chapter 2, Section 2.2 New/Import.

If you intend to import pavement structures; ensure you have defined your inventory (unless you
will be creating sections Ad Hoc); reference Chapter 7, Section 7.1 Define Inventory.

16.1 Getting Started

Select DCP data on the PCASE 7 toolbar to open the evaluation tool.

File  System Tables and Tools  Preferences Window  Help
: ﬂ Inventory ~ g Reports ~ =T Selectors ~ A Work ~ ¢ Design Module Evaluation checklist « LEEP evaluation ©° APE evaluation ™ FWD data :[DCP data @ PCASE Reports

If you have not imported or created an evaluation in the current database, the message below will
display to indicate a default evaluation was created. Click OK to continue.

Default evaluation created. o4

A default evaluation was created. Go to the "Evaluation
Checklist” to add sections to the evaluation and define
evaluation parameters using the "Manage Evaluations™ tool.

PCASE groups APE, LEEP, DCP, and FWD data in an
“Evaluation” with a name and a date. It includes all data
collected in the period the evaluation took place, This
structure organizes evaluation data for analysis and provides
the capability to store historical pavement evaluation data.

You can rename the default evaluation or create a new evaluation by selecting Evaluation
Manager (accessible through the DCP data form). If you have historical data that you’ve
imported from an earlier version of PCASE or created an evaluation in the Evaluation Checklist,
use the drop-down list to select the evaluation.
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B Dynamic Cone Penetrometer - Adhoc:Unknown

Evaluations
My first evaluation (07/21/2026)

Open the Evaluation Manager to create a
new evaluation or edit evaluation settings.

y 4 1
Evaluation Manager / DCP Test Rest
Evaluation
The Evaluations My fist evalation (7721/2026) v [ New Copy | [(Rensme ] Delete
. . i B v i v
drop-list field e Rty by DR By oo e
displays the Rl =
currently selected Gimate Dias Sl
Weather station R Default traffic pattern €17 AT 50,000 PASSES AL
evaluation, click on oo ey ook s || =
~ No Climate Station Selected ~
the arrow to select Viather stationinfo | ( Mo Readinga. ] [ Map =
another evaluation. Temperature setings O Colestte overtays
Set5 day mean.. Design Air Temperature | 7203 ] *F Defauk APE settinas
(0 Consider Frost Rigid criteria  Shattered Slab. ~ [0 Use Alpha Criteria
O Order by Section 1D Defaul LEEP settinas
Analysis Backcalculation
Rigid Failure SCI o v Set default control parameters..
Thaw Modulus Reduction Method
© Use Modulus Reduction Factors () Use FASS| or FAIR Values

16.2 DCP Data form

As shown in the blank form below, the DCP Data form is organized in three sections; DCP

Tests, Layer Models, and Graph of tests and layer models. The Blows and Penetration grid
displays when data is provided.

DCP Test Results
Ruler starting depth [+ 0.00 in. 2

Cone starting depth in.

Surface course thickness |1 0.00) in. 2

Output  CBR, Calfomia Bearing Ratio

Assign tests to sections ..

A grid displays here when blows and penetrations data are available.

Layer model surface category  Unsufaced

_ ) Weighted Conelated
Matetial Type | Thickness (1) pyerage CBR%  Mocius (psi)

CBR %

Assign layer models
1o sections...

[ Colorleyers @ Showlayertypes X Axis Logarthmic

Save Layout ¥ Statistic/Calculation type  Weighted Average Layer model report Close.

231



16.2.1  Evaluation Manager

Evaluation Manager serves to establish global analysis parameters. To navigate
Evaluation Manager; reference Chapter 12 Evaluation Checklist, Section 12.3 Evaluation

Manager.

16.2.2 DCP Tests

The DCP Tests panel includes controls to manage test data. The grid on the left lists test
names for the currently selected Evaluation. Below the grid are buttons which allow you
to create a New test, Rename an existing test, or Delete a test. The Test Data tab consists
of fields that allow you to input starting depth and surface course thickness values. The
Output option is now locked to CBR since PCR implementation. The Penetration reading
units radio buttons correlate with the Blows and Penetrations grid data. Note: Changing
units using Penetration reading units, only converts units displayed in the Cumulative
penetration reading column. Units displayed within the entire DCP Data form can be
changed in Preferences.

Tests can be assigned to inventory sections using the Assign tests to sections form.

The Geographic Information tab contains fields for location information. This function
has not been fully implemented. In a future version the fields will populate with data
derived from imported tests.

1 ‘ 2 ‘Test Name Test Data  Geographic Information
Location: Adhoc AD1B (1 items) o )
AO1B Ruler starting depth | 5~ 0.00] in. 2 f:;’:f;’:}_’:; Omm QOin
=) Location: Adhoc ROTA (1 tems)
el {Isems) Cone starting depth 6.06 in.
RO1A- Test 01
Location: Adhoc R02A (2 items) Surface course thickness f 6.00] in. 2
RO2A - Test 01 o
L RO2A - Test 02 Output CBR, Calfomia Bearing Ratio
=] Location: Adhoc RO3A (1 items)
New test Rename Delete Assign tests to sections...

The Blows and Penetration grid displays Blows, Cumulative penetration readings,
Hammer size, Soil Type, CBR%, and Total depth for each selected test. Values can be
edited directly in the grid, except read-only values (cells colored in gray).

Cumulative
Blows penetration Hammer Soil Type CBR% Total depth (in.)
reading (mm)

[ 0 [1700 1-lage Bl 1-A1Sois  [El00 16.69
1 1750 1-Large ~ | 1- Al Soils ~ |48.1 6.89
5 1800 1-Large ¥ | 1-All Soils ~ (100.0 7.09
10 1950 1-Large ¥ | 1-All Soils ~ (100.0 768
10 2150 1-Large ~ | 1-All Soils ~ [100.0 846
10 2450 1-Large ~ | 1- Al Soils ~ 853 965

2700 1-Large ~ | 1- Al Soils ~ 815 10.63
2300 1-Large ¥ | 1-All Soils - |75.8 11.42
6 305.0 1-Large v | 1-All Soils ~ | 100.0 12.01
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1. Select New Test to create a new test file.

2. Select Yes to import a DCP test file or No to manually enter penetration readings.
a. IfYes; navigate to the file(s) location. You can select a single DCP test file for
import or multiple files to batch import. Select Open to complete the import

Process.
b. If No; enter a unique descriptive name within the Test Name form, then select
[ED Dynamic Cone Penetrometer - Adhoc:Unknown EI@
Evaluations
My first evaluation (07/21/2026) ~ | Evaluation Manager...
Test Data  Geographic Infornation
DCP Test Results
Ruler starting depth in 0
Cone starting depth in. @
Surface course thickness | ¢/ 0.00] in. 2
02
Output  CBR, Calfomia Bearing Ratio
03
I 1 New test I Rename Delete Assignhsls| Progress
Import? 2 X
o Would you like to import a DCP test file?
Cw ) n
(0] Order by Section ID
Weoted — Comlate o
Average CBR % Modulus (i) :
09
1
CBR%
Assign layer model
New layer mocel sgl:cyt.l!;ns : Comments [0 Color layers (@) Show layer types XAxis  Logarithmic
Save Layout ¥ Statistic/Calculation type  Weighted Average - Layer model report Close

3. Data can be copied from an Excel spreadsheet and pasted directly into the grid. Once
you have the data copied, select the first cell within the Blows column and right-click
to paste the readings.

B
Location X N
S Blows ponaiaton Hammer Sol Type CBR Total deth n)
reading (mm)
» © o
0 blows, 0 mm
Add readng
Remove reading
Paste
m_Pr ]
Cumulative
Blows penetration Hammer Soil Type CBR% Tetal depth in.)
reading (mm)
13 0 1700 1-Lage = | 1- Al Soils ~ 00 6.69
1 175.0 1-Large = | 1- Al Soils ~ 481 6.89
5 180.0 1-Lage ~ | 1- Al Soils ~ (1000 7.09
10 195.0 1-Large = | 1- Al Soils ~ (1000 768
10 2150 1-Large = | 1- Al Soils ~ (1000 8.46
10 2450 1-Large = | 1- Al Soils ~ 853 9.65
8 2700 1-Large = | 1- Al Soils ~ 815 1063
6 290.0 1-Large ~ | 1- All Soils v |75.8 1142
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4. To manually input DCP readings, select Insert Reading to add rows and enter values.

1] = [TestName

Test Data  Geographic Information

Location: -- Unassigned - (1 items)
A_Readings

New test Rename

Output  CBR, Calfonia Bearing Ratio

Delete Assign tests to sections...

Cumulative

Blows penetration
reading {mm)

170.0

CBR%

1-Large [ - KB Hoo

S

Ruler starting depth in. 2

Cone starting depth 6.69 in.

Surface course thickness in.

~

()

e @mm Qin.

Total depth (in.)

669

0
im0 e ase e few |

5. Select the Hammer size: 1- Large (17.6-1b) or 2-Small (10.1-1b). The rest of the rows
below automatically change to the same selection.

Cumulative

Blows penetration Hammer 5 Soil Type CBR % Total depth (in.)
reading (mm)

» 0 170.0 1-Large + |1-All Soils - 0.0 6.69

1 175.0 o Sl:l'la" 1- Al Soils ~ (481 6.89

5 180.0 T-Large = |1 - All Soils - [100.0 7.0

10 195.0 1-Large ~ | 1-All Soils ~ [100.0 768

10 2150 1- Large ~ | 1-All Soils ~ [100.0 8.46

10 2450 1-Large = |1-All Soils - (85.3 9.65

8 270.0 - 21 - Al Scils - 1815 10.63

6. Select the Soil Type: 1-All Soils, 2-Heavy Clay, or 3-Lean Clay. The rest of the rows
below automatically change to the same selection.

Cumulative
Blows penetration Hammer Soil Type CBR% Total depth (in.)
reading (mm)
» o 1700 1-Large «| 1- A1 sois Joo 6.69
1 175.0 1-Large - 48.1 6.89
5 1800 1-Large - 100.0 7.09
10 195.0 1-Large -|S=Rrsee——1100.0 768
10 2150 1- Large | 1-Aisois - 1000 8.46
10 2450 1- Large | 1-misois - |es3 965
3 270.0 1-Large L1 - 315 10.63

7. 1f you wish to remove a test; select an item from the DCP Tests grid, then click on the
Delete button.

8. To rename a test from the DCP Tests inventory; select a Test Name, then click on the
Rename button and follow the prompts to update the current name.
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@ Dynamic Cone Penetrometer - Adhoc::Unknown

Evaluations
My first evaluation (07/21/2026) v | | Evaluation Manager...

= ‘TeslName Test Data  Geographic Information

Location: -- Unassigned — (6 itex
- AL1B, Ruler starting depth |5 0.00] in. 2 Pesen @ i Oin,
- RO1A - Test 01 ) ) Ao
- RO2A- Test 01 Conestartingdepth ~ 6.06 in.
= RIZA- Tesl 02 Surface course thickness [,:,, G.OOJ in. 2 || Rename test
= RO3A- Test 01 X2 Mbetiocksl '
- TOTA - Test 01 Output CBR, Calfomia Beaing Ratio || Rename test'A01B’

Assign tests to sections...
Cumulative
Blows { Hammer Soil Type CBR%
reading (mm)
» 0 154.0 1-Large ~ | 1- Al Soils ~ (0.0
1 165.0 1-Large ~ | 1- Al Soils v (19.9
2 1200 (PSP T Y

9. Select Assign tests to sections to assign individual DCP test files to sections.

10. Once the Assign items to inventory form opens, drag each individual DCP test file in
the inventory to the associated network section.

11. Select Auto Assign to automatically assign multiple DCP tests files to the appropriate
section. Note: The DCP test file name must be consistent with the section name for
Auto Assign to be successful.

12. A completed Auto Assign will provide an assignment summary. Select OK to close
the window.

Opens a form that

Dynamic Cone Penetrometer - Adhoc:Unknown

/ allows you to create
Evaluations
My first evaluation (07/21/2026) ~  Evaluation Manager . _ - / sections on the fly
Assign items to inventory
[ Create Ad-Hoc section ] Delete Ad-Hoc section
1] Test Dt Geographic Information
. List tems Tree tems
Ruler starting depth |: 0.0( Flatten section structure [
Cone starting depth 6,04 =0 ilioo
e 02A 01 ) AD1B
. = el RO03A-Test 01 O ROTA
Surface course thickness |3 6.01 TOIA. Test 01 10 1.0 RO2A
Output CBR Beanrp Fato| | 2028 [0 RO3A
CER., Calfomia Bearing RO2A - Test 02 Lo ToA
o— = = I 9 | s os l rETT
Create Ad-Hoc section Delete Ad-Hoc secti
_—
Cumulative List ems. Tree tems
Blows penetration Sail Type CBR % ‘Ao Psign Flatten section stucture (]
reading fmm) EETT— 0
» 0 1540 1-Lage - [1-MSis -~ |00 oA Tew 01 Ry
TO1A- Test 01 © ROA
1 165.0 1- Large = | 1- Al Soils - 199 A02A - Tasl (2 - RO2A
-0 RO3A
3 180.0 1- Large * | 1- Al Soils v 1481 0 TOIA
5 1950 1-Large +[1-MiSols - (853 S -
10 2150 1- Large * | 1-All Soils - 1000
1 tests succesfully assigned.
L 200 1 1-M Sole 1000 0 ROTA - Test 01 could not be found as a section
2 2550 1-lage  ~ 1-MiSck - 1000 e snse B2
o ROZA. st 02 could m b found o5 secion
Insert Reading Delete selected readings Delete unassigned test
———
(0) Order by Section ID i J |
e
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13. You can remove assigned DCP test files from sections by selecting a test from the
Items assigned to inventory box and dragging it to the Unassigned items box.

Assign items to inventory

List tems
Auto Assign

RO2A - Test 01
RO3A - Test 01

TOTA- Test 01
RO2A - Test 02 |

Create Ad-Hoc section

Tree items

Delete Ad-Hoc section

Flatten section structure (]

13

Delete unassigned test

Assign (from list)

Remove (from tree)
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14. To visualize an individual DCP profile, select a DCP Test Name; the plot will display

on the DCP Test Results chart.

My first evaluation (07/21/2026) v Evaluation Manager...

1| - [TestName Test Data Geographic Infomation
Location: Adhoc ATB (1 items) DCP Test Results
I 14 i Ruler sterting depth [21 0.00] in. 2 Outpt 0
ADIE,
Location: Adhoc RO1A (1 items) B oiCaoma. Besing Rato
_ ROTA-Test0 Fesms o0 Oin
T_locamz Adhoc R02A (2 tems) Surface course thickness in. — 5
RO2A- Test 01
| RO2A- Test 02 _\_L
& Location: Adhoc RO3A (1 items) T—
New test Rename Delete E Assign tests to sections... i 10
Cumulative
Blows penetration Hammer Soil Type CBR% Total depth (in.)
iEeng g 15 [
» |0 1540 1-Large -[1-msais - [o0 606
1 1650 1-Large -[1-AISols - 198 650 =
3 1800 1-Lage < [1-AIsols - |ag1 709 = P
g =
5 1950 1- Large -|1-Misols - |853 768 S
10 2150 1-Large - [1-misds  ~|1000 846
10 2300 1-Large - |1-Misds  ~[1000 906
12 2550 1-Large -|1-misois - [1000 1004
12 280.0 1-Large ~|1-AiSols  ~[100.0 11.02 2 _l—'
12 2950 1-Large -|1-misals -~ |1000 1161
12 3150 1-Large - |1-misds - |1000 1240 r‘I
12 3350 1-Large - |1-Misds -~ |1000 1319 )
10 3600 1-Large -[1-AISols  + 1000 1417
10 3900 1-Lage -|1-Misols - |853 1535
10 4300 1-Lage ~l1-MSols - 618 1693
Insert Reading Delete selected readings = _I

CBR%

100

15. Multiple series of DCP test files can be visualized on the DCP Test Results chart by
selecting a DCP test file from the Test Name list, then dragging your cursor
downward until you’re satisfied with the selection. Note: Selected Test Name fields
will become highlighted in blue with bold text. You can also select multiple files by
maintaining Ctrl on a keyboard and selecting each individual file.
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(=) pynamic Cone Penetrometer - Adhoc:
Evaluations
2026 Location X (07/22/2026)

1 * [TestName

Location: Adhoc AD1B (1 items)
018

7 Location: Adhoc ROTA (1 items)

B1A: Tesl

RO2A- Test 02

] Location: Adhoc RO3A (1 items)

Evaluation Manager..

Test Data  Geographic Information
Ruler starting depth |5~ 000 in. 2

Cone starting depth 630 in.

Surface course thickness |+ 550 in. 2

Qutput  CBR. Calfomia Bearing Ratio

55 O mm

Qin

10

DCP Test Results

Degpth (in.|

New test Rename Delete Assign tests to sections...
Cumulative
Blows i Soil Type CBR % Total depth (n.)
reading {mm)
» B 1- 2 S0is
1 1700 = | 1- Al Sois - |22 6.69
8 175.0 = | 1- Al Soils ~ (100.0 6.89
10 180.0 = | 1- Al Soils * 1000 709
10 185.0 = | 1-All Soils ~ 1000 728
10 150.0 = | 1- Al Sois * (100.0 748
10 200.0 = | 1- Al Soils ~ 1000 787
10 2100 = | 1-All Soils + 1000 8.27
Insert Reading Delete selected readings

(0 Orcer by Secon D

Layer model surface category  Unsufaced

15 |

25

HF

— RO2A-Test 01
~— RO2A- Test 02

=10

100

16.2.3 Layer models

The Layer models panel consists of a grid on the left that lists each Layer model name,
functions for creating and deleting layer models, and a layer model grid with associated
grid functions beneath. The Save Layout function allows you to adjust the panels within
the form and save a configuration. You may also delete a previously saved layout by
clicking on the arrow to select the Delete saved layout option.

Layer model surface category  Flexible from section)

1| = [ Layer Model Name
Location: AO1B (1 items)
A01B 4

Asphalt Concrete - Asphalt Cement

Layer Type Material Type Thickness (in.)

B0

Weighted Average CBR
%

Correlated

Location: RO1A (1 items) Base v | Unbound Aggregate  ~ |7.00 64,2547
ROTA Subbase ~ | Unbound Aggregate  + | 11.00 46365\
Location: RO2A (1 items) Netural Subgrade | CohesionlessCut~ ~ | 550 05767  \
RO2A
e The Layer model
Auto-break Assign | model: Round
Newlayermodel | Delete | Afgieskc [gi2] Assignavernodels | Fold || Commens surface category
I field is editable if
the layer model has

not been assigned
to a section.

16. To create a layer model, select New layer model, then input a distinctive name within
the Layer Model Name field. As discussed in steps 13 and 14; select the associated

DCP Tests for the corresponding layer models.
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Insert Rezding Delete selected readings Layer Model Name

Provide a unique, descriptive name for the Layer Model.
() Order by Section ID AD1B

1 | - [Layer Model Name
Location: AD1B (1 items)
AD1B
Location: ROTA (1 items)
ROTA
Location: R02A (1 items)
RO2A

= = mnna e

|16 I New layer model I Ass;gor;{:c"{gnsm Is Comments

17. Prior to performing a DCP analysis, establish the utilized Surface Course Thickness

convention that was employed during data collection. Roll over the E icon to view
a diagram of the accepted conventions within PCASE 7.

18. The Cone Starting Depth field is displayed, but cannot be edited. This value is
derived from test data.

19. See the info icon for guidance inputting Ruler starting depth.

1 l * | TestName Test Data  Geographic Information
Location: Adhoc AD1B (1 items) ‘ ) oce
AO1B | ]a Ruler starting depth |5~ 0.00 in. zl Pererston @ mm Qin. 0
s AL
ROTA- Test 01 18 Cone starting depth 6.06 in.
Location: Adhoc R02A (2 items) Q7 Surface course thickness |5~ 6.00 in. 2
RO2A - Test 01 . 5
L RO2A - Test 02 Output  CBR, Calfomia Bearing Ratio
& Location: Adhoc R03A (1 items)
New test Rename Delete Assign tests to sections... l ]
Cumulative
Blows penetration Hammer Soil Type CBR%
reading (mm) ' .
» 0 0 arge v O M 00
Surface Course
1 165.0 1-Large v | 1- Al Soils v 199 thicnkess 4"
3 180.0 1- Large ~ | 1- Al Soils ~ (481 Surface Course
thicnkess 0"
5 195.0 1-Large v |1-MISols  ~|853 &
10 2150 1- Large ~|1-MISols  ~[1000 % o
s prgsay &
10 2300 1-Large v | 1-Al Soils ~ {100.0 o — S
12 2550 1-Laiga <|[1-AIsols  ~ 1000 - SUBGRADE SUBGRADE SUBGRADE
12 280.0 1- Large ~ | 1-Al Soils ~ 1000
Insert Reading Delete selected readings PIT DRILL UNSURFACED

20. Toggle between the radio buttons to select the appropriate measurement unit for
Penetration reading units. The selected unit will only be reflected in the Cumulative
penetrating reading column cells.

21. The output parameter for DCP analysis is now locked to CBR, California Bearing
Ratio. In version 7.0.8, columns were added to the layer model grid that display k-
values or modulus values obtained from correlations from the CBR values. These
values update automatically, as the layer model CBR values change.
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1 ] S lTestName Test Data  Geographic Information

Location: Adhoc AD1B (1 items) %
AD1B Ruler starting depth in. 2 | Peenion @mm Qin. 20
Location: Adhoc RO1A (1 items) Cone starting depth 669 in.
RO1A-Test01
Location: Adhoc RO2A (2 items) Surface course thickness in. 2
RO2A - Test 01
S RO2A - Test 02 2] Output  CBR. Calfomia Bearing Ratio

£ Location: Adhoc RO3A (1 items)

New test Rename Delete Assign tests to sections...

Insert Reading Delete selected readings

() Order by Section ID Layer model surface cated®&g_ Flexible from section)

1| | Layer Model Name Weighted Average CBR % Correlated Modulus (psi)

Location: AD1B (1 items)
AD1B
Location: RO1A (1 items)
RO1A
= Location: RO2A (1 items’

22. A form to assign GPS coordinates to each DCP test is available under Geographic
Information. However, this function has not been fully implemented yet.

Test Name Test Data] Geographic Information 22

1

Location: Adhoc AD1B (1 items) Latitude 0 Longitude 0 Alitude 0 vd

AD1B

Location: Adhoc RO1A (1 items)
RO1A-Test 01

Location: Adhoc RO2A (2 items)
i RO24 - Test 01

L RO2A - Test 02

=] Location: Adhoc RO3A (1 items)

New test Rename Delete Assign tests to sections...
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23.

24.
25.

26.

27.

28.

to select different layer types.

The Material Type for each layer can be changed using the drop-lists.
The thickness for each layer is reflected in the Thickness column. This field is

When a layer model is created, the Layer Type drop-lists in each grid cell can be used

dynamic and will change when you move the boundary layers on the Graph of test
and layer models chart. Likewise, a data entry change in the Thickness field will be
reflected within the Graph of test and layer models chart.

Select a Statistic/Calculation type (calculated Average, Weighted Average,

Minimum, Eighty-fifth percentile, or Fifteenth percentile) to display results in terms
of the selected output parameter.

An automation algorithm is available to identify separate layers based on deviation in
the CBR with profile depth. Input (or scroll to) the total number of layers to use for
the algorithm, then select Auto-break Layers to initiate the function. The output layer

configuration displays in the layer model grid and on the Graph of tests and layer

models chart.

Assign layer models to sections can be used to assign layer structures to sections, if

the test data was not previously assigned to sections upon layer model creation. Ad-
hoc sections can also be created from this form.

29. Select Round Values to round layer model CBR values.
Correlated
Layer models /| modulus or k-
Order by Section ID -  Ae ey
() Order by Section 23 24 Layer model surface category  Flexible from section) / values, based
1 ‘ - |Layer Model Name Layer Type Material Type Thickness (in.) Weighted Average CBR % | Comelated Modulus (psi) on CBRs fo r
Location: AD1B (1 items) (S Asphalt Concrete [l Asphalt Cement Hs hi
_ ADIE Base ~ | Unbound Aggregate  ~ |7.00 87.8 64,1569 (S [EREr
l Subbase ~ | Unbound Aggregate -~ 111.00 542 464613
_hl.ocanon: ROZA (1 ltems)m! Natural Subgrade ~ | Cohesionless Cut - 15.50 287 30.364.7
ROZA 25 26 v
New layer model Delete Ang;lzr;ak :ji = Assigr\slea‘;/h%nr;?dels 5:1322 Comments ) Color I
Save Layout ¥ 27 28 29 I 26  Sttistic/Calculation type  Weighted Average

16.2.4

Graph of tests and layer models

As part of the DCP analysis; the Graph of tests and layer models chart can be used to
graphically add and remove layer boundaries, or adjust the plotted Statistic/Calculation

type values.

30. Right-click on a layer boundary, then select Split Layer here to add a layer boundary
at that location of the plot. A layer boundary can also be removed; right-click, then

select Remove Layer.
31. Each layer boundary can be adjusted within the chart by left-clicking on the layer
boundary and dragging the cursor up or down to the desired value.
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Depth (in.|

32.

33.

34.
35.

36.

Turn on the Color layers feature to add a more distinct visual indication of layer
separation.

Show layer types is turned on by default. Uncheck the checkbox to hide the layer type
names.

Select between Linear or Logarithmic display options for the chart’s X-Axis.

The selected Statistic/Calculation type values can also be adjusted within the chart by
selecting and dragging the blue line in the chart to the desired value. Value changes
made on the chart will automatically be reflected in the appropriate layer model grid
column.

Layer model report outputs a layer model summary report. The DCP Data report (test
data summary) is available for selection within the PCASE Reports window.

DCP Test Results
0 Asphalt Concrete (Asphalt Cement)
DCP Test Results
g iAsphalt Concrete (Asphalt Cement)
5 _ ' 30
PC Stzbiliz =
PC Stabilized Base (PC Stab-GW,GP,SW,5SP) 5 —
PC Stabilized Base (PC Stab-GV/,GP,SV/,SF)
| Split layer here |
Base (Unbou Remove layer
10 Jl 10 Base (Unbound Agagregate) JIJ
15 IJ- 15 {
IL § L | — Rosa-Teston

IJ — RO3A- Test 01 20 H
20 [ L:

- I

[ » H

- ;

25 | [Natural Subgrade (Cohesionless Cut)
I_.J
31 Natural Subgrade (Cohesionless Cut) '_l 30 J
H 35 r
1 10 100
CBR %

P

35
[ ~
1 10 100
CBR %
32 34
[0 Color layers | @ Show layer types 33| X Axis  Logarithmic ~
type | Weighted Average ~ 35 Layer model report Close

36
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16.3

DCP Examples
16.3.1 Importing a DCP File and Layer Model Creation

Part of the following example is from the PCASE evaluation workshop. The materials for

the full exercise can be found at the following link:
https://transportation.erdc.dren.mil/tsmex/training.aspx

In this example you will perform the following tasks.

Create a new database and evaluation
Import multiple DCPs at one time
Create an inventory via ad-hoc sections
Assign test data to sections

Create layer models

Landing Zone Q

Step 1. Create a new database for location “Landing Zone Q”
e Open the File menu

Select New/Import pavement database

Use Microsoft Access under Datastore properties

Select New Database for Initial data

Input “Landing Zone Q” for Inventory name

Click on Finish to create the new database

System Tables and Tools  User Preferences  Window  Help
ﬂ New/Import P New database | le [7] Evaluation checklist = LEEP evaluation " APE evaluation ™ FWD data —_LDCP data [ PCASE Repg
Open pavement database B GIS/Tabular Import

D Create a new Pavement inventory with private system tables.

Take pictures

GIS Manager
GIS Assignment
GIS Recycle Bin
. GIS/Tabular Import and Update 3

Export Open Pavement Database

Combine Inventories

Database Properties
Delete Pavement Database
Datzbase Recycle Bin
Combine or Import PCASE 209 Data
PCASE Data Assignment
PCASE Database Verification O SQL Server (and Express)
= Exit O Local DB (SQL Server for single users
O saLite

Microseft Access is appropriate for single
user standalone install.

Initial data

©) Imported from e60, e65, 70, &71 file OInmPCASEZDBdm
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Select DCP data from the toolbar to create a new default evaluation. Click on OK
to confirm that an evaluation will be created.

< APE evaluation ™ FWD data DCP data | [] PCASE Reports Contingency PCl Debug  ~

Default evaluation created.

A default evaluation was created. Go to the "Evaluation
Checklist” to add sections to the evaluation and define

using the "M Evaluations” tool.

PCASE groups APE, LEEP, DCP, and FWD data in an
“Evaluation” with a name and a date. It includes all data
collected in the period the evaluation took place. This
structure organizes evaluation data for analysis and provides
the capability to store historical pavement evaluation data.

e The DCP data form opens blank. Select Evaluation Manager to define parameters
for the evaluation.

e Select Rename and name the evaluation “Landing Zone Q”. Click on OK.

B Dynamic Cone Penetrometer - Adhoc:Unknown

Evaluations.

My first evaluation (07/28/2026) ~ I Evaluation Manager... I

Evaluation Manager

Evaluation

Myfirst evaluation (7/26/2026) | New Copy Delete

Date | Tuesday . &y 28.2026 [F~ Service  Air Force

Description Comments

Cimate Defaut evaluation settings
Weather station
State or country \weather station

Default traffic pattern  C17 AT 50,000 PASSES
-9 Report PCR Using Vehicle

~  NoClimate Station Selected

VWesther stationinfo | Month Readings.. Map 4
Temperature setings () Caleulate overlays
| Set5day mean... D-imAirTalwahum °F e
Consider Frost ;
o ! Rigid criteria  Shattered Slab + | [ Use Alpha Criteria
Defouk LEEP settings
My frst evaluation fndysis Backealouatior
Rigid Failure SCI | 0 | Set default control parameters
Landing Zone Q]

Thaw Modulus Reduction Method
© Use Modulus Reduction Factors (O Use FASSI or FAIR Values
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o Set the evaluation’s Service to Air Force, then close the Evaluation Manager.

Evaluation Manager

Evaluation

Landing Zone Q (7/28/2026) v New Copy
Date [ Tuesday . Juy 28,2026 [~ | |Service AirForce |

Description Comments

Step 2: Import DCP tests

e  On the DCP form, select New test.

e Select Yes to confirm that you would like to import a test file.

e Browse to the DCP files in File Explorer. Select Test 2, Shift button, then select
Test 4 to multi-select all 3 files. Click on the Open button.

®
Evaluations

Landing Zone Q (07/28/2026) v Evaluation Manager..
| DCP Tests
Test Name Test Data  Geographic Infomation

- Penetration P
Ruler starting depth |5~ 0.00 in. 2 T Omm Qin

Cone starting depth in.
Surface course thickness =~ 0.00 in. 2

Output  CBR, Calfomia Bearing Ratio

Resme  Delete Assign tess t sections

Prog import?
o ‘Would you like to import a DCP test file?

Yes No
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Step 3. Create ad-hoc sections and assign tests
e The imported tests should now be displayed within the DCP Tests list.
e Select Assign tests to sections
¢ Click on the Create Ad-Hoc section button.

B Dynamic Cone Penetrometer - Adhoc::Unknawn

Evaluations
Landing Zone Q v Evaluation Manager...

= |Test Name Test Data  Geographic Information
on: - Unassigned — (3 items)
Test2.TXT Ruler starting depth Assign items to inventory
Test3TXT a
i Cosirsan 000 v
Surface course thickness List tems Tree tems Create a new ad-hoc section
i Flatlen section structure
Quiput CBR, Calfomia Bearing Ratic Auto Assion | u
Test 3TXT
et Rererme i e
Cumulative
Blows penetration Hammer Soil Type CBR %

3 0 1- Large Ml Soils
1 432 1- Large = | 1-All Sois - |43
1 787 1- Large v | 1-All Sois - |53
1 1270 1-Lange ~ | 1- Ml Soils * (38
1 1545 1-Lange ~ | 1- M Sois ~|70
2 180.3 1-Lage - | 1- Al Sois - [169
3 2108 1-lame BRI -1218
Insert Reading Delete selected readings
() Order by Section ID
Layer Model Name Layer Type Materal Type

Delete unassigned test Assign (from list) Remove (from tree)

oK

e Add sections RO1A, R0O2A and RO3A. Select the Add row button to create
subsequent sections. Set all three sections to Runway for Pavement Use and GR —
Gravel for the Surface Type.

e After all sections have been added, click OK.

i Assign items to inventory 0
i [ Create Ad-Hoc section ] Delete Ad-Hoc section
il Listitems Tree items 5 L
Flatten section structure ]
10 H
Add ad-hoc sections to an evaluation = [m] X
PID Pavement Use Surface Type
RO1A RUNWAY ¥ | GR - Gravel v
RO2A RUNWAY ~ | GR - Gravel e
- RO3A RUNWAY - v

Add Row Delete Row 0K Cancel
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e Select Test 2, then drag it over to section RO1A. A green circle with a checkmark
is displayed to signify the test has been successfully assigned.

e Drag Test 3 to section RO2A and Test 4 to section RO3A.

e After all tests are assigned, click OK.

Assign items to inventory Assign items to inventory
Create Ad-Hoc section Delete Ad-Hoc section Create Ad-Hoc section Delete Ad-Hoc section
List items Tree items List tems Tree items
Flatten section structure (] Aciko Assign Flatten section structure ]
=€ Ad hoc =@ Adhoc
=<2 RO1A =& RO1A
| @ Test2TxT D Test2TXT
7 RO2A - RO2A
b0 R @ Test3TXT
=& RO3A
L) Test 4TXT
Delete unassigned test Assign (from list) Remove (from tree) Delete unassigned test Assign (from list) Remove (from tree)
s

Step 4: Create layer models from test files

e Select Test 2 from the DCP Tests list.
e Select New layer model.
e Name the layer model RO1A.

Evaluations.

Landing Zone @ | Evaloet .
1] [Testhiome ] Test Dt Geogrephic fomation

iLmﬁm Adhoc ROIA (1 ilems)
Test2.TXT Ruler staring depth [5 000 in. 2 P===" @mm Oin

|
Location: Adhoc RO2A (1 items) .
i B Conestartingdepth 000 in
liLszwm Adhoc RO3A (1 items) Surface course thickness |5~ 000 in. 2

Test4TXT
Outpt  CER, Calfomia Bearing Ratio

Assign tests to sections...

Layer Modzl Name

Provide 2 urique. descriptive name for the Layer Model.
ROIA

Newlayermodel | Aesionievermodels  pormerys
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e The layer structure is displayed. Ensure that the layer thicknesses and CBRs
match the values shown below — the values can be edited directly within the grid.

Test Data  Geographic Information
Location: Adhoc ROTA (1 items) N DCP Test Results
Test2.TXT Ruler starting depth |31 000 in. 2 Output CBR, Caifomia Bearing Ratic Ll T ey y—
Location: Adhoc RO24 (1 tems) N
'i Teat3 0T Conestartingdepth 0.0 in. Premo @ pn in ]
im;mﬂm(lm) Surface course thickness |3- 000 in. 2 5
Test4.TXT ]
Assign tests o sections...
10 Il
CBR% Total depth 6n )
0 0.0
= 15
= =
= g — Test2TXT
: -
20
msw(mltnﬁﬂ
25 =11
Layer model surface category  Unsufaced from section)
= Layer Type Material Type Thicknes in) Weighted Average CBR% | Comelated Modubus (psi)
?_l-:ah'm RO1A (1 items) Unsufaced ~ | Unbound Aggregate B G 18 7.2000
RO1A Subbase = | Unbound Aggregate ~f1s00 20 254171 £
17.4132
1 i 160
CBR%
Auto-break [/~ | Assignlayer models || Round
New layer model Delete o |3 | e Values | Comments (O Colorlayers (@ Showlayertypes  Xixis Logathmc
(Seve Livout ¥ StatisticCalculationtype | Weighted Average Layer model report Close

e Select Test 3 and repeat the same steps to create a layer model for RO2A.

e Change the unsurfaced layer thickness to 8” by selecting the Subbase layer
boundary on the test results graph, then drag the line to a depth of 8”.

e Update the unsurfaced layer’s CBR to 50.

- —
D Dynamic Cone Penetrometer - Adhoc:ROZA [EENE
Evaluations
Landing Zor « | [ Evelustion Manager...

- Test Data Geographic Information
Location: Adhoc RO1A (1 items) DCP Test Results

Test2 TXT Ruler starting depth |2 000] in. 2 Oufput CBR, Cofomia Bearing Ratic 0 Treursced Urbowd Agoreghl | ||
Location: Adhoc RO2A (1 items) i . i T
i ——— Conestarting depth 0.0 in. Lasme @ mm Oin. | S =

ilmﬁw Adhoc RO3A (1 items) Surface course thickness | = 000 in. 2 LL

Test 4TXT O

Assign tests to sections.

— Test3TXT

1| - [Layer Model Name JJ

iLocaﬁw:RmN‘l items)

RO1A

Weighted Average CBR %

& 50.0 =
e Change the layer thicknesses and CBRs 100 390
according to the values shown on the right-side. == 128
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e Select Test 4, then click on the New layer model button to create a layer model
for RO3A.
e Remove the Subbase layer by mousing over the layer boundary within the graph,
then right-click and select Remove layer.

Test Dala Geographic Information
Location: Adhoc ROTA (1 items)
Test2.TXT Ruler starting depth |5+ 0.00 in. 2 Outpit CBR. Calfomia Beanng Ratio
Location: Adhoc RO2A (1 items)

P Peres
et aTaT Cane starting depth 000 in. m"’: Omm Qin
Location: Adhoc RO2A (1 items) Surface course thickness | = 000 in. 2

Test4.TXT

New test Rename Delete Assign tests to sections...

Soi Type CBR%

| ] Order by Section ID Layer model surface categery  Unsufaced from section)

Location: RO1A (1 items) d 0 203
RO1A

Wieighted Average CBR % Comelated Moduius psi)

Location: RO2A (1 items)

ROZA

e Change the unsurfaced layer thickness to 18”.
e Select Round values.

Depth (in.|

DCP Test Resuits.

O Umméumﬁw
ot Subbase (Unbound Aggregate)

Split layer here

[ Remove layer

b= | Iy

Watural Subgrade (Cohesioniess Cut) [4 — Test4TXT

1 [ = [Layer Model Name

Location: ROTA (1 items)
RO1A

Location: RO2A (1 items)

RO2A

Location: RO3A (1 items)

RO3A

Newireronl || Dses | Motk 2] st 5] conpens

(] Order by Section ID Layer model surface category  Unsurfaced from seet»anI
a

Depth (in.|

o

DCP Test Results

Unsurfaced (Unbound Aggregate) |

atoral Subgrade (Cohesionless Cut) — Test4TXT

CBR%

e That completes this exercise. You can close the DCP form if you are finished.

e Ifyou would like to continue this exercise; reference the PCASE evaluation
workshop. Note: The step that instructs how to import the Contingency Traffic
pattern was skipped in this example. If you choose to continue with importing
these layer models into APE evaluation, refer back to that step before analyzing

the structures.
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16.3.2 Manual Data Entry of DCP Data and Performing Analysis

Process the DCP penetration data using the following analysis conditions:
e Network: Stallion, Branch: AP MAIN, Section: AO1B (Flexible)

Perform manual data entry of the DCP penetration readings

Evaluation Type: APE

Hammer type: 17.6-1b hammer

Soil type: mostly non-cohesive soil

Surface Course Thickness: 6-in.

Adjust layer breaks within DCP Test Results graph

X Axis: toggle between Linear and Logarithmic

Compare Statistic/Calculation Type: Weighted Average and Average

Import DCP layer model into APE evaluation and run analysis

Stallion AAF; AP Main, Section A01B

Step 1. Define an Inventory

e Use the Inventory drop-list and select Define Inventory
e Name the Network: Stallion AAF
e Select New on the Branch tab
e Input “AP Main” for the Branch ID, “Main Apron” for Branch Name, and select

apron for Branch Use
e C(Click OK

D rvertory (st =@

Networ [Eranch ] sctin

New Branch - ] bd
Cancel ITI
=
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e Select the Section tab
e (Click the New button

e Input “A01B” in the Section ID field and select AC from the Surface Type drop-

list
e Click on OK, then close the inventory form

B inventory (Stallion::AP Main) E]@

Network Branch | Section

( B New Section — o X
SectionD:* ADIB From: To:
Constructed:* | 8/18/2026 Length: 1 Width: 1 R

Rank* P v Surface Type:* AC ~ TrueArea:* 1 SqRt

I OK I Cancel

You are editing: urrent Values Historical Inspection Values

Step 2. Add the section to a new evaluation
e Select Evaluation Checklist from the toolbar

A default evaluation is created and a notification message is displayed, select OK

[ ]
e Select Evaluation Manager
[ ]

Rename the default evaluation as shown below, then click OK and close the

Evaluation Manager

Evaluation Manager
Rename
Evaluation
My first evaluation (8/18/2026) v | New ooy [Remme | oelee OldName: My fist evaluation
Date | Tuesday . August 18,2026 [~ |  Service ArForce v
| NewName:  Stalion A2F, NM |
Description Comments
Climate Default’
Weather station T
Eroea e Default traffic pattern | C17 AT 50,000 PASSES
~ No Climate Station Selected v|@) | Repor PCA Using Vehice
leather station info | Month Readings.. Map .
Temperature settings () Calculste overlays
Set 5 day mean. Design Air Temperature 720 5| °F Defaut APE setiings
Analysis
[ Consider Frost SR e
Rigid criteria  Shattersd Slab ~ [0 Use Alpha Criteria
Default LEEP settings
Analysis Backcalculation
Rigid Failure SCI ~ Set default control parameters.
Thaw :duction Method
Reduction Factors () Use FASSI or FAIR Values
Mark as historical

251



e Select Add all sections on the Evaluation Checklist form, the section that was
created using the inventory form populates
e C(lick on the Close button

Evaluation
Stallion AAF, NM (8/18/2026) ~ | Evaluation Manager... Export Evaluation Data Import Evaluation Data
Sections

Drag column here to group by

Section Name {Adlu: |S|.rlaeetype Use IAPE IAPE:HUI ‘LEEP ‘LEEPS{mll I
Stallion::AP Main-AD1B J [AC APRON no evaluation no evaluation

Edit section properties Refresh section properties Show inventory form Reports
Manage Sections in Evaluation

Add all sections Add subset of sections. Add ad-hoc section  Delete section
Batch Calculation

Evaluation Backcalculation
Close

Step 3. Manually input DCP data
e Select DCP data on the toolbar to open the form
e To create a new DCP analysis, select New test

e The prompt will ask if a DCP test file is to be imported. For this example, select
No; the DCP data will be entered manually.

ry v |@Reports - i< Selectors - A Work =~ ' DesignModule [] Evaluation checklist < LEEP evaluation * APE evaluation ™ FWD detd L DCP datal|[%] PCASE Reports Contingency PCI |
—

3 Dymamic Cone Penetrometer T Adhoc=Unknewn

Evaluations
Stallion AAF, NM (08/18/2026) ~ | Evaluation Manager...
Test Name Test Data Geographic komation
DCP Test Results.
Rulerstaring degth [ 000 in. 2 Peemes @ O °
Cone starting depth in.
Surface course thickness | = 000 in. 2 01
Ouput CBR, Calfomia Bearng Ratio
02
Assign tests 1o sections...
03
Progress
04
Import?
z
o Would you like to import a DCP test file? g
3
(0] Order by Section ID . ] g 25
Layer Model Name.
07
08
09
1
CBR%

Newlayermodel  ASHnIyermodels  corny

() Colorlayers @ Showlayertypes X Axis Logaribme

Save Layoud V| StatisticiCalculation type  Weighted Average Layer model report Close
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e Name the test “A01B — Test 01”

e Click OK

Test Name

Provide a unique, descriptive name for the test.

AD1B - Test 01|

Cancel

e Copy and Paste the values from all three columns in the table below into in Excel

spreadsheet
e Copy the values from the spreadsheet
Cumulative
No. of . Type of
Blows Penetration H:rrr:mer
(mm)
0 154 1
1 165 1
3 180 1
5 195 1
10 215 1
10 230 1
12 255 1
12 280 1
12 295 1
12 315 1
12 335 1
10 360 1
10 390 1
10 430 1
5 460 1
5 490 1
5 525 1
3 550 1
3 580 1
3 615 1
2 640 1
2 675 1
2 720 1
1 745 1
1 775 1
1 810 1
1 850 1
1 890 1
1 925 1
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e Select the first cell in the Blows column and right-click to Paste the copied values

Evaluations
Stalion AAF, NM (08/18/2026)

Test Data  Geographic Information

liLocaﬁen: - Unassigned - (1 items)

ADIB-Test01 Ruler starting depth in. 2

Cone starting depth 000 in

Surface course thickness in. 2

Output  CBR, Calfomia Bearing Ratio

Assign tests to sections... |

Soil Type CBR%

0 blows, 0 mm

Add readng

Remove reading

InsertReading | | Delete selected readings

e The readings values should populate within the grid as shown below

|
kB
3

Stallon AAF. NM (08/18/2026) ~  Evaluation Manager...
Test Data  Geographic fomation
st mg.-.-mm"mm Ruler starting depth | = 000/ in. 2 Output CER, Cafomia Beanng Ratio
Conestarting depth 6.0 in. P O O
Surface course thickness |31 6.06] in. 2
New test Rename Delete Assign tests to sections...
Cumulative
Blows Hammer Soil Type CBR% Total depth in )
reading (mm)
10 3900 1-Large -|1-MSols  ~[853 1535
10 4300 1-Lage -[1-Msos  -le18 1693
5 4600 1-Lage *1-MSois  + 393 1811
5 4300 1-Large = | 1- Al Soiis =383 1929
5 5250 1-Lage - |1-MSols - 330 2067
3 550.0 1-Lage “[msas - |22 2165
3 580.0 1-Large = | 1- Al Soiis - 22 2283
3 6150 1-Lage - [1-Msols - |186 2421
2 6400 1-Lage -|1-HSis - 173 2520
2 675.0 1- Large = | 1- All Soils - 18 2657
2 7200 1-Lage -1-MSis -89 2835
1 7450 1-Large <[1mses <78 23
1 50 1-Lage - 1-MSis |65 3051
1 8100 1-Lage -|1-HSls - |54 3189
1 2500 1-Lage *|1-MSois  ~[47 3346
1 290.0 1-Large = | 1- Al Soiis -a7 3504
1 5250 1-Lage -|1-HSdls - |54 3642
Insert Reading Delete selected readings.
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e Alternatively, readings data can be manually entered within the DCP readings
penetration grid. To manually input DCP readings, select the Insert Reading
button or the second cell in the Blows column and enter a value. To input the
associated Cumulative penetration reading value, you can either select the cell
field with your cursor or press Tab on the keyboard to toggle to the next field.
Once the Blows and Cumulative penetration reading values are entered for a row,
press Tab on the keyboard to generate a new row. Readings can be removed from
the grid by selecting the row you would like to delete, then click on the Delete
selected readings button.

Step 3. Assign test data to sections
e Select Assign tests to sections

1[ - [ TestName Test Data  Gesgraphic Information
pocston Mli::ﬁ, (1) Ruler starting depth |2 000 in. 2 Output CBR, Calfomia Beaing Ratio
Cone starting depth 6.06 in. .
(e E _— Fading 3 Assign items to inventory
> [ Create Ad-Hoc section } Delete Ad-Hoc section
flew et Fename peteie List tems Tree tems
Ao Assign Flatten section structure (7]
Blows et Harmer Sl Type CBR% Total deg © ‘EJ_ 5::,;';; Man
reedng frm) -0 A01B

10 3%0.0 1- Large * | 1-All Soils > 853 15.35

10 4300 1-Lage * | 1-All Soils - 1618 1693

5 460.0 1- Large = | 1-Al Sois ~ 1393 1811

5 4500 1-Lange * | 1- Al Soils - (393 1929

5 5250 1- Large = | 1- Al Soils ~ 1330 2067

3 5500 1- Large ~ | 1- Al Soils - 272 2165

3 5800 [1-Large - 1-MiSols =222 283

3 615.0 1- Large * | 1-All Soils ~ 186 22

2 6400 1- Large v 1-MlSols  ~[173 2520

2 6§75.0 1- Large * | 1-All Soils - 1.8 26.57

2 7200 1-Lage * | 1-All Soils - |89 2835

1 745.0 1- Large = | 1-Al Sois 0| 7k 2933

1 750 1- Large = | 1-Al Soils - |65 30.51

1 8100 1- Large = | 1- Al Soils ~ 54 31.89

1 8500 1- Large ~ | 1-All Soils ~ 47 3346

‘1 £900 | 1- Large = | 1- Al Soils ~ |47 3504 Delete unassigned test Assign (from list) Remove (from tree)

1 925.0 1- Large * | 1-All Soils ~ |54 36.42

OK

loe art D oo, Dlalat, |anban s
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e Select “A01IB - Test 01” from the List items box and drag it to “A01B” in the
Tree items box, the nodes on the tree will turn green to exemplify that the

assignment was successful, click OK

Assign items to inventary

Auto Assign

Create Ad-Hoc section Delete Ad-Hoc section

Tree tems

Flatien section structure (]

| BT
&-@ AP Man
S-@ A
" ADTB - Test 01

Delete unassigned tes!

Assign (from list) Remov

e (from tree)

——

Step 4. Create a layer model and adjust layer properties
e Change the Surface course thickness to 6

Stallion AAF, NM (08/18/2026)

1| * [TestName

Test Data  Geographic Information

AD1B-Test01

New test Rename

Location: Stallion::AP Main::AD1B (1 items)

Ruler starting depth in 2

Cone starting depth 6.06 in.

I Surface course thickness in.

I

Delete Assign tests to sections...

Output CBR, Calfomia Bearing Rato

e Select New layer model on the DCP form and name it “A01B”

e (Click OK

(] Order by Sectien ID Layer model surface category  Unsufaced |

e

Layer Type Material Type

Layer Model Name

Thickness in.}

Provide a unigue, descriptive name for the Layer Mogel.
AE|

Weighted Average CBR %

Correlated Moduius (psi)
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e A default layer model populates and is also visualized within the DCP Test
Results graph

Test Data Geographic Iformation
Location: Stallion-AP Main-A01E (1 items) . DCEJeat Nosuta)
ADIB-Test01 Ruler starting depth [+ 000 in. 2 Ouput CBR Calfomia Beamng Rato © monc
Conesteringdepth .06 in. Fewwin @ o O,
Surface course thickness |+ 600 in. 2
5
New test Rename Delete Assign tests to sections... frase Letuund Jo0rcen) I_|ﬁ
1]
1-Large [}
1-Large - |19
1-Large = 4 >
5 1350 1-Large 1-ASols - |853 768 .
10 2150 1-Large 1-AlSols - [1000 845 =
10 2300 1-Lage 1-AlSols - |1000 306 5 )
12 2550 1-Large 1-AlSols - |1000 0.04 S 2 1
Insert Reading Delete selected readings. rrlJ
s ayer model surface category  Aexble from section) 2 '—
Weighted Average CBR % Correlated Modulus psi) ahural Subgrade (CorEsiariehs Cuf)
0
* fl’
i 7 ]
futo-break |[g7 ] Assign layer models | | Round
Delete | “lavms osechons.. || Vaws || Comments O Colorlayers @ Showloyertipes  XAds Logsnrme
Save Layout ¥ ‘Statistic/Calculation type | Weighted Average Layer model report Close

e Select the Subbase layer boundary line on the graph and drag it upwards to a
depth of 8”

e The layer model grid reflects changes made within the graph

e Select Round Values

Test Data Geographic Information
Location: Stallion::AP Main:A01B (1 tems) . DCP Test Resuts
ADIB-Test01 Ruler starting depth |5 000 in. 2 Pwwmer @ m Qin. C == o Ty

Cone starting depth 606 in.
e (5 60 . 2

Output  CBR, Calfomia Beaing Ratio

Base (Unbound Aggregate) I—|_|

0
: - - 1
- - L = [
£ l—l
y - B E — AO1B - Test 01
. - 2
Insert Reading Delete selected readings = ’_)JJ
— o S G
Order by Section ID Layer model surface category  Fiexible from section) _|J
1| = [Layer Model Name Layer Type Material Type ‘Thickness in.) Weighted Average CBR % Comelated Modulus {psi) -
Location: Stallion:AP Main-ADTE ‘Paphak Concrete ~ | Aaphalt Cement - |so0
AD1B Base = | Unbound Aggregate - |1004 |882 843523
b Subbase = | Unbound Aggregate ~ |EE 28 311384
Natural Subgrade = | Cohesionless Cut * (1034 65 97500 s
0 00
CBR%
Autc-bresk [ e Assion layer models | Round
New fayer model Delete Layers || 30%]|| " to sactions.. Comments [)Colorisyers @ Showlayertypes  XAxis logathmc v
Save Layout ¥ Statistic/Calculation type  Weighted Average Layer model report Close
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1| * | TestName
Location: Stallion::AP Main::A01B (1 items)
AD1B-Test01

The layer model grid values reflect the changes made on the graph

Test Data Geographic fomation

Ruler starting depth |+ 0.00) in.
Cone starting depth 606 in

Surface course thickness |3 6.00] in.

Output  CBR, Calfomia Bearing Ratio

Assign tests to sections .

L Qe O

CBR%

DCP Test Resuls
O Povralt Concrete (Raphalt Corperd)

—
Weighted Average CER %

Comelated Moduus (psi)

| ) Order by Section ID Layer model surface category  Rexible firom section) |
it # smer

15 Subbase (Unbound Aggregate Tl
£
% — ADIB - Test01
S |
F)
i
Watural Subgrade (Conder )
0| r'J
E
1 10 100
CBR%
() Colorlayers (@) Showlayertypes X Axis Logarthmic

Depth (in.|

Step 5. X-Axis: Toggle between Logarithmic and Linear to view differences

The DCP Test Results graph defaults to X-Axis: Logarithmic

Select X-Axis: Linear

DCP Test Results

Asphalt Concrete (Asphalt Cement)

Base (Unbound Aggregate)

Subbase (Unbound Aggregate)

Natural Sut

ut)

5

—

oy

10
CBR%

— AD1B - Test 01

100

Depth (in.]

DCP Test Results

Asphalt Concrete (Asphalt Cement)

Subbase (Ur

nbound Aggregate) [

— AD1B - Test 01

20 40 60 20 100

CBR%

Obetrer @i
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Step 6. Compare Statistic/Calculation type: Average and 85 percentile
e Select Statistic/Calculation type: Average from the drop-list
e Select Statistic/Calculation type: Eighty-fifth percentile from the drop-list

DCP Test Results
0
\Asphalt Concrete (Asphalt Cement)
5
Base (Unbound Aggregate) _I_
10
15 Subbase (Unbound Aggregate)
=
g — ADTB-Test 01
20
25
—
Natural Subgrade (Cohesionless i:lT—l
20 Il
i ]
1 10 100
CBR %
(O Color layers @ Show layer types X4xis  Logarithmic v
I Statistic/Calculation type  Average ~ I Layer model report Close

DCP Test Results
0
\Asphalt Concrete (Asphalt Cement)
5
Base (Unbound Aggregate) I—|_|_
10
(Unbound Aggregate)
15 =}
£
B — ADIB- Test 01
20
25
—
Natural Subgrade (Cohesionless cm[——l
30 I
) ]
10 100

CER %

[ Color layers (@ Show layer types

Layer model report

I Statistic/Calculation type  Eighty-fifth percentile VI

XAxis  Logarithmic

Clese

~

Step 7. Layer model import into APE evaluation
e Change the Statistic/Calculation type back to Weighted Average

e C(Close the DCP form

e Open APE evaluation from the toolbar, a notification message shows there is
DCP data associated with the selected section

A inventory - |@Repots - = Selectors - [ Work -

Stalion AAF. NM (8/18/2026)

| There is DCP data for the current section @) I

Import ¥ Copy | Rename | Delete
[0 Order by Section ID

New

1 * Name
= Stallion::AP Main-AD1B (1 items)

Default model

3¢ Design Module [*7] Evaluation checklist + LEEP tvalulu'o =™ FWD data L DCP data [] PCASE Reports

259




e Select Import, then from DCP
e Click on the Select button

Select Layer Mode! — o X

Layer Model Name T
ADIB

Stallion AAF, NM (8/18/2026) ~ | Evaluation Manager. ..

There is DCP data for the current section 0

[ [——

New from another evaluation (0 Caleulate overls
() Order by Section ID from a design Analiysis.
1 = Name from DCP Analyze Structure A
Stallion::AP Main; from LEEP in this evaluation (O Rigid © Flexi
B Default model
| =] =

e The imported layer model populates with the layer properties that were defined in
DCP

I There is DCF data for the current secion @)

Rigid © Flexible () UnpavedMat

Trafic | Section
Lirheld Trafhc Patien
C17 AT 50.000 PASSES v

@

Using APE for PCN with CBR Beta-Alpha criteria

View Coverages | Comments | Damage  Calculation Options | Run Anzlysis | @)

Controlling Traffic Mode
e Coretng Y R —

e Select Layered elastic for PCR using CBR to modulus correlation in Calculation
Options
e Click OK

B add A Chonge A W B Delere Show Details

PCRwith C|

ViewCoversges | Commerts  Damage Run dnslysi | )
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Stallon AAF, NM (8/18/2026)

Select Run Analysis
Analysis results are displayed

There is DCP data for the current section @)

Alowable
Controling  Controling Allowable
Loyer (AGD Layer (7)1 pases

336375

1356172

Using layered elastic for PCR with CER to modulus correlation

\ViewCoverages | Comments | Damage | | Calculation Options

1575 SB‘ 316 | 316/F/C/W/O
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17 PCASE Reports

Evaluation reports can be accessed from several different locations within the program including
PCASE Reports on the toolbar, Evaluation Checklist, LEEP evaluation, and APE evaluation.
Note: PCASE reports use excel templates without any classification markings based on the
assumption that all data is unclassified, publicly releasable. If the information in the individual
database in CUL, it is the user’s responsibility to properly mark any reports generated by PCASE
at the appropriate classification level. The user will add header and footer with the appropriate
classification markings.

Help
A Work = #¢ Design Medule [7] Evaluation checklist = LEEP evaluation  APE evaluation ™ FWD data :,EDCP data El PCASE Reports |

The PCASE Reports window consists of an Evaluations field which lists all evaluations in the
currently open database. Selecting a report name from the list reveals which sections have the
appropriate results for the selected report. After Run Report has been initialized, a directory
window for File Explorer opens so that you may save the report. After the report has been saved,
an Excel sheet opens and displays the report data.

Evaluation Reports = [m] All sections with APE
Evaluations and/or LEEP results are
26 Silver Flag Structural (8/24/2026) displayed in the grid and

Evaluation Checklist 1 * Include |Section Report ltem selected by default. To

Evaluation Results(ACN-PCN) - . .

Evaluation Resutts (ACR-PCR) = APE (10 items|g omit sections from a

Mocd Tt AGLPCN Fepor Thanied | [ 2 |SilverFlag:AP Main-A01B_01 report, uncheck the box
Amy AGL-PCR Report Noerr';a! Period — SilverFlag::AP Main::A01B 01 - Contingency Traffic-PCR to the left of a section
Amy AGL-PCR Report Thaw-Weakened f{| |- d SilverFlag:RW0927:R02C 01 . .
R B FCRPCR) L O |SiverFlag:RW0S27:R03A 01 name prior to running
14-Group AGL Nomal Period — [ ] SilverFlag::R\W0527::R03A 01 - Contingency Traffic-PCR the report. The form
}jgzﬁ:: };gh mﬁ;ﬁi‘?‘tﬂne‘j Period — a SilverFlag:RW1231:RI4A 01 remembers section
146mup PCN Thaw-Weakened Feriod - SilverFlag: TWA:TO1A 01 selections after running a
Seton PR Repot “Nomalerod | SherFlag TWATOTA 01~ PCR . togl
Hybrid Traffic = 0O |SiverFlag TWB-T02C  Default model-Flex report, soyou can toggle
Backcalculation Results O SilverFlag-TWC-T03A 01 different reports without
Modulus Tables - - . .
Represertative Basins LEEP (2 items losing your selections.
ISM Report-All Stations )]
:gm Eepoz-gagles B Select a report category, then click on the

eport-Exc
DCP Data Run Report button to populate the selected

Contingency PC| Report .
CAPE%‘CIcgummary Table report. Note: Some reports are only enabled if

CAPE Allowable Passes Table (PCN) : : :

CAPE Alowable Passes Table (PCR) W the data contains specific section property
criteria; see the report descriptions in this

chapter for more information.

[

Select All Select None

Run Report Close
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17.1 Evaluation Checklist

The Evaluation Checklist report is enabled for evaluations that contain an inventory within the
current database. The report provides a status summary of the pavement inventory and associated
section property data for the selected evaluation.

Inspection Date: 3/19/2020

PCASE Development Build

Pavement Type Has Resuits
MCASCP::APADA::A59B Rigid LEEP Yes Yes Yes
MCASCP::APCALA::A47B Rigid LEEP Yes Yes Yes
MCASCP::APCC::A58B Rigid LEEP Yes Yes Yes Yes Yes
MCASCP::APCCA::A51B Flexible LEEP Yes Yes Yes Yes Yes
MCASCP::APCCA::A52B Flexible LEEP Yes Yes Yes Yes Yes
MCASCP::APRF::A57B Flexible LEEP Yes Yes Yes Yes Yes
MCASCP::APTOW::A53B Flexible LEEP Yes Yes Yes Yes Yes
b MCASCP::HP1VTL::HO1A Rigid LEEP Yes Yes Yes Yes Yes
MCASCP::HP1VTL::HO2A 0 Rigid LEEP Yes Yes Yes Yes Yes

17.2 Evaluation Results (ACN-PCN) or (ACR-PCR)

3230 m o0 s wN|=

If LEEP and/or APE evaluation results exist in the currently open database; the Evaluation
Results report displays the layer model and analysis results for each section. LEEP and APE
results are seperated by individual tabs on the spreadheet. There are two versions of the report
which correlate with the calculation option used for an analysis. The first example shown below
is for PCN analysis.

D E F
APE Results Report

Inspection Date: 8/24/2026
PCASE 7.0.8 Engineering Release 2026-09-21

Section: SilverFlag-AP Main: A018 Layer Model: 01

Traffic Area: Area B
7 Condition: 100
B Subgrade CBRIK: 175
3 Rigid Failure Criteria: Shattered Slab
0 Overiay Flex Strength:
1 Joint Defl. Ratio: 0.78
2 sCk: 0
3 Ch: 08
4 cr 075
6 Layer Information

. Thickness. Computed Eff. Flex Poisson’s  Controlling
- Layer Type Material (i) KPei) e 1nei) Strength _ Modulus (psil p g Layer
8 PCC Partially Bonded Overiay Portland Cement B 700 5000000 0.15
9 Portland Cement Concrete Portland Cement 10 700 5000000 0.15
0 Natural Subgrade Cohesionless Cut 175 175 X
i
Evaluation Results
PCC Partially PCC PCC Fully
AC Overlay
. . Allowable Bonded Unbonded  Bonded
Vehicle Load Passes ACN PCNSting  AGL (Ib) Passes :;:;cknnss Overlay Overlay Overlay

4 Thickness _ Thickness _ Thickness
5 C-17A GLOBEMASTER Il 585000 50000 54 SE/RICAWT 600432 65084 0 0 0 0
5

The next example displays the ACR-PCR version of the Evaluation Results report. The
Calculation Option, selected vehicle for reportable PCR (if applicable), and Reportable PCR are
published along with ACR-PCR results.

Sestion: SilverFlag: AP Main AT18

Layer Model 01
Traffic Area: Area B
Conditon 100
Failure SCI a
Jont el Ratio o6
SCI. o
Cb: 08
cr 075
Calcutation Option Use LEAGL for individual veticles
Reportable PCR Based On C-130J HERCULES
Layer Information
Thickness  Flex Modulus Poisson's
Layer Tred Material (in) Strength _(psi} Ratio gend
Portland Cement Concrete Portland Cement [} 700 10000000 0.15 Partally Bonded
Unbound Aggregate 6 150000 0.35 Fuly Bonded
Natural Subgrade Cahesioriess Cut 22 12123 0.4 Fuly Bonded
Bedrock edrack 1000000 as
Evaluation Results
Vehicle Load Passes  AGL(B) pior®  ACR PCR Reportable PCR ACRIPCR
C-130J HERCULES 175000 100 172051 [L] 380 391 1
C-130J HERCULES 155000 100 172081 137 346 1 08
C-130J HERCULES 135000 100 172081 217 23 301 J9URIGWIT o7
C-17A GLOBEMASTER Il 585000 50000 135820 8 621 96 16
C-17A GLOBEMASTER Il 500000 100 285377 i 491 232 13
C-17A GLOBEMASTER Il 450000 100 285377 18 422 232 11
C-5/8 GALAXY 40000 100 5ee007 18 s00 244 13
£13 SENTRY AWAC 325000 100 258562 a8 583 397 14
F15D EAGLE 88000 100 81228 2 283 350 07
KC-10A REFUELER 580000 100 338550 2 754 0 18
KC-135R/T STRATOTANKER 222500 100 275341 &0 501 a7 13
MV-22 OSPREY a0500 100 12e888 4718 13 20 03
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17.3 Mixed Traffic AGL-PCN Report

The Mixed Traffic AGL-PCN Report Normal Period option is only available for airfield sections
that have APE and/or LEEP evaluation results, and must use a Mixed Traffic Analysis Type or a
14 Groups traffic pattern. If a 14 Groups traffic pattern is used for a section, the report will
output a single row for the Group 10 vehicle at 585 kips and 50,000 passes. When this report is
selected, an option to include both English and Metric values in the report populates at the
bottom of the report window.

(€] H |

1 Mixed Traffic AGL-PCN Report

2 Inspection Date: 3/19/2020

3 PCASE Development Build

4

g 1 Test Number Design Aircraft Allowable Tigner;;;al
7 Pavement Facility Section or Station, Weight (L;:;Zs PCN PC|PC|
8 ft Aircraft s Passes ACN i 5’ AC |C|C
9 kips P No |Part
10 HP2VTL HO3A - P-8A POSEIDON 188 27 59/R/B/WIT 529 177/R/IB/WIT - - -
11 HO4A - P-8A POSEIDON 188 86 S9/R/B/WIT 310 101/R/B/WIT - -

12 HP3VTL HOSA - P-8A POSEIDON 188 27 59/R/B/WIT 277 90/R/B/W/T -

13 HOBA - P-8A POSEIDON 188 27 59/R/B/WIT 280 91/R/B/W/T -

14 APADA A59B - P-8A POSEIDON 188 86 S9/R/B/WIT 270 87/R/BMWIT -

15 HP1VTL HO1A - P-8A POSEIDON 188 27 59/R/B/WIT 2,161 746/R/BIWIT -

16 | HO2A - P-8A POSEIDON 188 27 S9/R/B/WIT 296 96/R/B/W/T -

17 HPAVTL HO7A - P-8A POSEIDON 188 41 59/R/B/WIT 708 240/R/B/WIT -

18 HO8A - P-8A POSEIDON 188 41 S9/R/B/WIT 296 96/R/B/W/T -

19 TWE T0BA - P-8A POSEIDON 188 191 51/F/BMNIT 281 80/F/B/WIT -

20 TO7A - P-8A POSEIDON 188 267 A8/FIA/WIT 335 90/F/IAIWIT -

2 | T08A - P-8A POSEIDON 188 191 51/F/BMWIT 184 50/F/B/WIT _

22 | TWF T09A - P-8A POSEIDON 188 191 51/F/BMWIT 234 65/F/B/WIT - -

23 | T10A - P-8A POSEIDON 188 267 48/F/AWIT 365 98/FIAIWIT - -

24 | T11A - P-8A POSEIDON 188 191 51/F/BANIT 187 51/F/B/WIT -

25) T™WJ T20A - P-8A POSEIDON 188 4,674 48/F/IAWIT 451 123/F/IA/WIT -

26 | TWK T24A - P-8A POSEIDON 188 48 51/F/BMWIT 366 106/F/B/WI/T -

27 | T25A - P-8A POSEIDON 188 48 51/F/BMIT 285 81/F/B/WIT -

28 | TWP T40A - P-8A POSEIDON 188 191 SUF/BMWIT 198 54/F/BIWIT -

29 | TW2VTL T41A - P-8A POSEIDON 188 48 51/F/BANIT 331 95/F/BIWIT -

30 | TW3VTL T42A - P-8A POSEIDON 188 65 48/FIAWIT 469 128/F/IA/WIT -

& | TWAWA T43A - P-8A POSEIDON 188 191 51/F/BMWIT 202 55/FIB/WIT -

32 RW14L RO5A - P-8A POSEIDON 188 3,317 48/F/IAWIT 518 142/FIAIWIT -

33 | APCALA A47B - P-8A POSEIDON 188 904 S9/R/B/WIT 195 61/R/BW/T -

34 APCCA A51B - P-8A POSEIDON 188 191 51/F/BANIT 240 67/F/B/WIT -

35 AE? - P-8A POSIEDON 188 191 51/FI§/\N!T 255 75/F/EIWIT -

The Mixed Traffic AGL-PCN Report Thaw-Weakened Period option is only available for
airfield sections that have APE and/or LEEP evaluation results with evidence of frost, and must
use a Mixed Traffic Analysis Type or a 14 Groups traffic pattern. If a 14 Groups traffic pattern is
used for a section, the report will output a single row for the Group 10 vehicle at 585 kips, and
passes are split between the normal period and thaw-weakened period. When this report is
selected, an option to include both English and Metric values in the report populates at the
bottom of the report window.

1 Mixed Traffic AGL-PCN Report

2 Inspection Date: 2/16/2023

3 PCASE Development Build

4

5 . . Allowa Theoretical
6 Test Number Design Aireraft ble Overlay

7 Pavement Facility Section or Station, Weight Gross PCN PC|PC
8 ft Aircraft , Passes ACN Load, AC|C | C
9 | kips kips No [Part
10 RW 01-19 Turnaround A02B 0+00-2+60 *-GROUP10 585 16,667 54/R/C/WIT 421 36/R/C/WIT - - -
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174 Army AGL-PCR Report

The Army AGL-PCR Report is available for sections that have PCR calculation results. The
Reportable PCR (vehicle with the largest PCR) and analysis results are displayed for each
section. Both normal period (no evidence of frost damage) and thaw-weakened period (with
evidence of frost damage) versions of the report are available.

Army AGL-PCR Report Normal Period

Inspection Date: 2/19/2026
PCASE 7.0.8 Engineering Release 2026-09-21

4
5_ Design Aircraft Allowable Thear?tir,al Dver“lav
6 Test Number G Requirements, in
7 Pavement Facility Section or Station, Wit L"’ZS PCR PeCn PCC
8 ft Aircraft efg " | Passes ACR ga ' AC ° Partial
kips kips Bond
9 Bond
0 UNKNOWN TO1A C-17A GLOBEMASTER Il 585 50,000 S47/R/B/W/T 498 437/R/B/W/0 -
1 UNKNOWN TO2A C-17A GLOBEMASTER IlI 585 37,500 523/F/C/W/T 199 136/F/C/W/O
Results
. Evaluation Evaluation Alowable Reportable ; "
Vehicle Analysis Period Load {b) Passes AGL (b) Passes ACR PCR PCR ACR/PCR  ACR/PCR Rating
|3 C-17A GLOBEMASTER Il Nomal (Jul-Mar) 585,000 37,500 198,633 41 523 136 §136/F/C/W/0 38 Red
C-17AGLOBEMASTER Ill Thaw-Weakened (Ap 585.000 12,500 198,633 14 704 148 | 148/F/D/W/O 48 Red

G H I
Army AGL-PCR Report Thaw-Weakened Period

Inspection Date: 2/19/2026

3 PCASE 7.0.8 Engineering Release 2026-09-21

4

5 Th tical (

'_' Design Aircraft Allowable eoré ical Overlay

6 Test Number s Requirements, in
ross

7 Pavement Facility Section or Station, Weight Load PCR PCC N PCC

8 ft Aircraft BTG | passes ACR 02, AC ° | Partial

= kips kips Bond

9 Bond

0 UNKNOWN TO2A C-17A GLOBEMASTER Il 585 12,500 704/F/D/W/T 199 148/F/D/W/O -
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17.5 ISR Report (ACN-PCN) or (ACR-PCR)

The ISR Report generates a spreadsheet with section PCI, ACN/PCN ratio or ACR/PCR ratio,
ISR rating, and work recommendations for evaluated sections. This report applies to both non-
frost and frost evaluations. The Combined Rating column is driven by the lower of either the PCI

or the ACN/PCN column values, the rules are as follows:

0<PCI<55 ACN/PCN > 1.4

Amber ISR Rating 55<PCI<70 or Amber ISR Rating 1.1<ACN/PCN <14
70< PCI £100 ACN/PCN 1.1

The report’s Work Classification columns are based on the following rules:

Reconstruction PCl <25
Major repair PCl >25and <40
Localized repair with medium and high- | PCI > 40
severity distress
Do nothing with low-severity distress PCI > 40

Mixed traffic analysis is a section requirement for the ACN-PCN version of the ISR report.

1 ISR Report

2 Inspection Date: 8/5/2026

3 PCASE 7.0.8 Engineering Release 2026-09-21

4 ISR Work Classification

5 Branch Section ACN/ Critical Combined . " . ’

5 PCI PCN Airoraft Rating Do Nothing Localized M&R Major M&R Reconstruction
7 UNKNOWN AQ1B 100 1.0 C-17A GLOBEMASTER I Green X

8

W Critical Aircraft is defined in Appendix D.

A PCR calculation option must be used for an analysis to execute the ISR Report (ACR-PCR)
for a section.

il

2 Inspection Date: 8/6/2026

3 PCASE 7.0.8 Engineering Release 2026-09-21

4 ISR Work Classification

5 Branch Section ACR/ Critical Combin . . . .
6 PCI PCR Aircraft ed Do Nothing Localized M&R Major M&R Reconstruction
7 UNKNOWN RO1A 40 0.6 C-130H Hercules Red X

8 UNKNOWN TO1A 40 0.8 C-130H Hercules Red X

9 UNKNOWN A01B 40 0.3 C-130H Hercules Red X

10

Ul Critical Aircraft is defined in Appendix D.

12
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17.6 14-Group AGL Report

Sections with LEEP and/or APE analysis results using a 14 Groups traffic pattern are displayed

when the 14-Group AGL Normal Period report is selected. This report displays a summary of
non-frost Allowable Gross Loads for 14 Groups at 4 pass intensity levels.

AGL < lightest aircraft in group

AGL 2 lightest and < heaviest aircraft
‘ AGL < heaviest aircraft

\ |
SUMMARY OF ALLOWABLE GROSS LOADS
Normal Period
PCASE 7.0.8 Engineering Release 2026-09-21
PAVEMENT CAPACITY IN KIPS FOR AIRCRAFT GROUP INDEX NUMBERS

PASS
INTENSITY 4 5 6 7 8 9 10 "
LEVEL

SECTION
NAME

148 321 359
170 369 412

123 292 328

141 334 378
173 473

171 479

683
758

Sections with LEEP and/or APE analysis results with evidence of frost damage, using a 14-
Groups traffic pattern for analysis, are displayed when the 14-Group AGL Thaw-Weakened
Period report is selected. The frost Allowable Gross Loads for 14 Groups at 4 pass intensity
levels are displayed in this version of the report.

F | 6 [ H [ 1 [ J |

A5 SUMMARY OF ALLOWABLE GROSS LOADS

2 Thaw-Weakened Period

3 PCASE Development Build

4 PAVEMENT CAPACITY IN KIPS FOR AIRCRAFT GROUP INDEX NUMBERS

5 PASS

B ST | tensiTy | 1 2 3 4 5 6 7 8 9 10 ‘ 11 12 13 14
7 LEVEL

8 | 128 268 299 408 670 399 58

9 A02B I} 146 306 342 459 756 458 664 259
10 1 180 423 557 569 81 331
11 \" 7 1086 439
12 | 204 721 1055 371
13 1] 1239 456
14 A0 1]

15 v

16 |

17 I}

15 (e i

19 \'3

20 | 166 479 618 908 31
21 A0SB 1] 192 730 1059 379
22 1l

23 v

24 | 752 1122

25 I} 1229

26 [ i
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17.7

Only sections with LEEP and/or APE analysis results using a 14-Groups traffic pattern are
displayed when the 14-Group PCN Normal Period report is selected. This report contains a
summary of non-frost PCN results for each section in the selected evaluation; based on Group 10
pass intensity level 1 (50,000 passes of a C-17A).

14-Group PCN Report

Normal Period
PCASE Development Build

SRl DN oo W=

SECTION PCN SECTION PCN SECTION PCN SECTION PCN
AQ1B 44/R/C/WIT
AQO2B 41/R/IC/WIT
AO3B 28/R/IC/WIT
A04C 34/R/IDIWIT
AD5B 48/R/C/W/T
AOBB 38/R/ICIWIT
AD7C 34/RIC/WIT
A08C 29/R/DIWIT
AD9C 41/R/D/W/T
TO1A 23/R/IDIWIT
T02A 36/R/IC/WIT

Sections with LEEP and/or APE analysis results with evidence of frost damage, using a 14
Groups traffic pattern are available for selection for the 14-Group PCN Thaw-Weakened Period
report. The PCN string for the thaw-weakened period is displayed for each section.

PAVEMENT CLASSIFICATION NUMBER

Thaw Weakened Period

PCASE Development Build

O WSO W=
r
o
-
us]

PCN SECTION SECTION SECTION
39/RIAMWIT
AD2B 36/F/AMNIT
AO3B S3/RIAMWIT
AD4B 98/RIA/WIT
AD5B 47/R/BIWIT
W O01C 69/F/B/WIT

268




17.8

Section PCR Report

The Section PCR Report displays the Reportable PCR string results for each section that has
been analyzed using a PCR calculation option. Both a normal period and thaw-weakened period
(with climate station data and evidence of frost damage) version of the report are available.

PAVEMENT CLASSIFICATION RATING

Normal Period

PCASE 7.0.8 Engineering Release 2026-09-21

PCR SECTION PCR SECTION PCR SECTION PCR
TO1A 437/R/B/W/O
T02A 136/F/C/W/O
Results
Vehicle Analysis Period Evaluation Evaluation Hlowable ACR PCR  Hepotable ACR/PCR  ACR/PCR Rating
r [T Nomal (ui-Mar) 585,000 37.500 198,633 a| sa| 1sEercmo 18 Red
C-17AGLOBEMASTER Il | Thaw-Weakened (Ap 585,000 12500 198,633 14| 704|148 [148/F/DW/O 48 Red

PAVEMENT CLASSIFICATION RATING

Thaw Weakened Period
PCASE 7.0.8 Engineering Release 2026-09-21

PCR

SECTION

PCR

SECTION

PCR

SECTION

PCR

148/F/D/W/O
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17.9 Hybrid Traffic

Sections that used the Hybrid Traffic analysis type in an APE or LEEP analysis (PCN analysis
only) are available for selection within the report window when the Hybrid Traffic report is

selected. The report consists of three tabs; Controlling Results, Tentative Results, and Projected
Traffic.

[ Traffic

Patterns in Selected Project | P12FB AS & IMF

Create Rename Copy Import Standard

Traffic Analysis Type |Hybrid v

The Controlling Results are derived from the APE/LEEP form’s Controlling Vehicle for Report
field selection, choose the controlling aircraft and associated results to publish in the report.

Results
C-130H Hercules Evaluation Evaluation Allowable AC Overlay PCC
C-17A GLOBEMASTER Il Load (b) Passes AGL (b) Passes ACN  PCN  PCN Sting ACN/PCN  ACN/PCN Rating ) Nonbonded (n.)
F-35C JOINT STRIKE FIGHTER CV —
KC-135 REFUELER > 88.200 148 243405 762 59 78 | 78/R/B/N/T 08 0.0 0,
IPBAPOSEDON | -
PRl 188,200 % 262,504 2| 59|  85|ss/RAMT 07 00 0,
188,200 74 277,979 762 59 90 | 90/R/B/W/T 0.7 0.0 0,
188,200 50 303,169 762 59 99 | 99/R/B/W/T 06 0.0 0]
< >
IIControlling Vehicle for Report: P-8A POSEIDON =

If a controlling vehicle was not selected for a section, “NONE SELECTED” is displayed in the
Controlling Aircraft field. Below is an example of the controlling aircraft results tab.

1 g

2 Inspection Date: 3/19/2020 12:00:00 AM

3 PCASE Development Build

4 Identificatio Pattern Info. Results

5 Theoretical Overlay Requirements (in.)

6 " Pass Allowable Equivalent

Bl Bronch 10| 51N | P oot pel | Last SCI | PatiemID | Contrling Aireraft | Inensity | ACN PCN AN Gross Load Evaluation Hlowable ol | Pociuonbond PCC Partial

8 e Factor allo {kips) Passes asses on-bon Bond

9

t0l APADA | A598 PCC 100 50 P12 RB AS & IMF| P-8A POSEIDON 1 58.9 85/R/B/WIT 0.7 263 99 762 0.0 0.0 0.0
— — — = = = =

The Tentative Results tab summarizes the representative aircraft results for each vehicle in the
traffic pattern, using the specified Pass Intensity Factors.

1

2

3

4 Identification Pattern Info. C-17A GLOBEMASTER Il

5 Repr ive Aircraft Results

6 Section Pave Pattern Pass Allowable Equivalent Theoretical Overlay Requirements (Inch)
Y@l Branch ID | Last PCI | Last SCI Intensity ACN/PCN Gross N Allowable

8 ID Type D Factor ACN PCN Ratio Load Evaluation Passes AC PCC F_’CC
9 Kips Passes Non-Bond Partial-bond
10 1.5 46.7 50/R/IBMWIT 0.9 618 387 602 0.0 0.0 0.0
11 1 46.7 53/R/B/WIT 0.9 653 258 602 0.0 0.0 0.0
12 APADA | AS9B pce 100 50 RBAS& 0.75 46.7 S55/R/B/W/T 0.9 679 194 602 0.0 0.0 0.0
13 0.5 48.7 58/R/B/W/T 0.8 721 129 602 0.0 0.0 0.0

270



Projected Traffic displays the vehicle information for each traffic pattern used in the hybrid
analysis.

i Projected Mixed Traffic

2 Inspection Date: 3/19/2020 12:00:00 AM

3 PCASE Development Build

g Pattern ID Aircraft Gear Type Maximum\gl;ggttigﬁ: Empty Passes
6 A-6 INTRUDER 60,421 | 60,421 | 26,600 1,288
7 P12 RB AS & IMF: E-2D ADVANCED HAWKEYE (AFLOAT) 57,500 | 57,500 | 44,375 633
Ml 1 ASCP- APADA -A59 F-35B JOINT STRIKE FIGHTER STOVL 61,500 | 61,500 | 32,283 | 3,780
9 B B F-35C JOINT STRIKE FIGHTER CV 70,400 | 70,400 | 35,174 676
10 FA-18F 66,000 | 66,000 | 30,000 1,858
11 P-8A POSEIDON 188,200 | 188,200 | 98,495 1

1710 Backcalculation Results

The Backcalculation Results report can be selected for sections that are associated with
backcalculation results (have a representative basin). The detailed basin results data and
associated layer structure are displayed.

Backcalculation Results Report

Inspection Date: 9/19/2018
PCASE Development Build

Section;
MCENTIRE::APRON:
A01B Layer Model: 01
Layer Information
. Thickness . - . " Poisson's
Layer Type Material {in) Seed (psi)  Min (psi) Max (psi) Ratio Bond
Portland Cement Concrete Portland Cement 12.5 5000000 2500000 10000000 0.15 Partially Bonded
Base Unbound Aggregate 23 40000 5000 150000 0.35 Fully Bonded
Natural Subgrade Cohesive Cut 2045 27307 22307 32307 0.4
Station Information
Station Drop Load (lb)  E1 (psi) E2 (psi) E3 (psi) Deflection _ Basin RMSE D1 (mil) D2 (mil) D3 (mil) D4 (mil} D5 (mil) D6 (mil) D7 (mil)
234 3 61761 4148303 40000 29924 Measured 16.51 14.59 13.07 10.72 8.47 6.76 57
Computed 2.1% 18.7 147 128 105 88 7 58
235 3 61871 4053896 40000 33484 Measured 15.78 139 125 10.13 8.02 6.33 4.95
Computed 21% 16.1 14 119 99 8 6.4 51
236 3 62122 3870003 40000 30708 Measured 16.55 14.75 13.5 1.1 8.82 6.8 5.08
Computed 3.9% 17.1 14.9 127 10.6 86 6.8 55
237 3 60807 3355688 40000 21648 Measured 20.39 18.2 16.56 13.7 11.05 8.87 7.08
Computed 2.1% 20.8 18.3 15.8 134 1" 9 7.3
240 3 61706 3586290 40000 33114 Measured 16.6 14.49 12.98 10.58 8.33 6.46 4.8
Computed 3.0% 17 147 124 10.2 82 6.5 51

Representative basin is Station 236, Drop 3

1711 Modulus Tables

The Modulus Tables report can be run for LEEP evaluation sections that have assigned
backcalculation data and analysis results. The moduli for each layer are displayed in this report.

1 Layered Elastic Model Data

2 Inspection Date: 10/9/2017

3 PCASE Development Build

EN <. ciion Layer 1 Layer 2

5 Thickness (in) Modulus (psi) Flex. Str. (psi) Thickness (in) Modulus (psi) Flex. Str. (psi) Thickness (in) Modulus (psi) Thickness (in) Typ Modulus (psi)

6 12.50 1,014,980 700 15.00 1,000 22,00 10,000,000 197.50 10,000,000

7 12.50 PCC 5,000,000 00 15.00 3ASE 32,000 22,00 SBASE 5,000 190.5 CSUBC 21,959

8 12.00 PCC 1,519,542 00 20.00 BASE 61,000 30.00 SBASE 24,000 196.01 CSUBG 11,681

9 12.50 PCC 388,565 00 33.00 ASE 32,000 45.00 SBASE 5,000 2005 CSUBG 8,174

10 12.00 PCC 768,810 00 28.00 ASE 5,258 206.0 CSUBG 14,126

11 12.00 PCC 438,473 700 15.00 BASE 2,040 30.00 SBASE 45,000 228,00 CSUBG 28,124
== === = = = = = — = — = =
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The Modulus Tables report also has a Backcalculation Settings tab which displays the
Backcalculation Method that was used for each section in the report and whether or not a
bedrock layer was present within the structure.

Backcalculation Parameter Settings
Inspection Date: 2/19/2026

PCASE 7.0.8 Engineering Release 2026-09-21

Section Backcalculation Method Bedrock Layer?

LEAGL Yes
AQ05C LEAGL Yes
A10C LEAGL Yes
A20B LEAGL Yes
A03B LEAGL Yes
AQ7B LEAGL Yes
A08B LEAGL Yes
A17B LEAGL Yes
RO1A1 LEAGL Yes
RO2A1 LEAGL Yes
TO1A LEAGL Yes
T15A LEAGL Yes
TO3A LEAGL Yes
T14A LEAGL Yes
TO6B LEAGL Yes
T08B LEAGL Yes

1712 Representative Basins

The Representative Basins report displays sections in the selected LEEP evaluation that have
representative basin data. A summary of impulse stiffness modulus, load, and deflections is
provided for each applicable section. The report format changes slightly based on the selected
Service in Evaluation Manager. The image directly below this paragraph shows an example of
the Air Force and Army format of the report and the next image exhibits the Navy format.

Representative Basins
Inspection Date: 10/9/2017
PCASE Development Build

ISM, Load, Deflection, mils

kips/in. Ibs. D1 D2 D3 D4 D5 D6 D7
A01B 1,075 52,888 49.22 41.64 32.35 24.19 17.43 12.01 8.48
A02B 2,381 56,130 23.57 22.02 19.45 16.38 13.53 10.94 9.16
A03B 1,138 53,238 46.80 42.66 36.37 30.00 24.32 19.13 14.69
A04B 814 52,110 64.02 54.63 42.47 32.32 24.20 17.86 12.80
A0SB 879 52,274 59.45 91.56 40.72 31.17 23.59 17.88 13.59
Qo02C 682 28,766 42.19 34.46 24.82 16.97 11.55 8.05 5.99
Q03C 595 28,251 47.52 40.56 31.39 23.20 16.67 11.48 8.01
RO1A1 1,042 53,063 50.91 44.55 36.52 28.94 22.23 16.36 11.63
RO1A2 842 52,340 62.17 53.83 42.10 31.90 24.15 18.35 13.79
R02C1 372 19,335 51.92 29.89 14.34 8.04 5.46 3.93 3.09
R02C2 352 19,050 54.17 28.89 13.82 7.58 5.42 4.29 3.56
R0O3C1 404 19,258 47.65 33.35 19.28 11.40 6.82 4.31 3.43
R03C2 694 19,663 28.35 19.44 13.23 8.56 5.51 3.81 3.00
RO4A1 833 52,603 63.18 51.96 39.60 29.37 21.71 15.86 12.27
RO4A2 916 52,526 57.34 47.49 36.41 27.13 20.03 14.26 10.98
TO1A 941 52,165 55.44 48.32 39.15 31.00 24.15 18.28 13.29
TO2A 422 18,677 44.21 22.35 11.56 6.98 5.14 3.95 3.27
T04A 700 51 321 73 28 62 85 5022 39 29 30 48 23 19 16 83

Section
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Representative Basins
Inspection Date: 9/19/2018
PCASE Development Build

Calculat

d Deflecti

ons (mils;

B'aI"DCh Seclt[';’" Pf;;z; 117:2) D1 D2 D3 D4 D5 D6 D7 Basin | Modulu (k'ii'::in_)
0" 12" 24" 36" 48" 60" 72 | Emor(%) | s
APRON A02C | PCC | 59,986 | 36.24 | 34.41 | 33.14 | 29.06 | 24.20 | 19.95 | 1569 | 3.5% | 0.0% | 1,655
APRON AO7B_| PCC | 61,805 | 15.43 | 13.83 | 12.94 | 11.08 | 9.12 | 7.39 | 583 | 2.5% | 0.0% | 4,006
APRON A0BB | PCC | 61,969 | 17.88 | 16.22 | 15.33 | 13.27 | 11.03 | 9.03 | 7.15 | 2.7% | 0.0% | 3,466
APRON A0SC | PCC | 61640 | 17.54 | 1591 | 14.89 | 12.70 | 1054 | 856 | 6.81 25% | 0.0% | 3.514
APRON A15B_| PCC | 50,971 | 17.48 | 16.10 | 15.19 | 13.08 | 10.81 | 8.85 | 6.95 | 3.0% | 0.0% | 2,916
APRON A16B_| PCC | 63,043 | 16.32 | 14.41 | 12.07 | 10.56 | 8.30 | 657 | 5.39 | 2.1% | 0.0% | 3.863
APRON A17B_| PCC | 61,389 | 21.39 | 19.23 | 17.34 | 14.06 | 10.97 | 8.48 | 6.35 | 2.6% | 0.0% | 2,870
APRON A24C_| PCC | 58,508 | 43.60 | 37.21 | 31.20 | 23.04 | 17.52 | 1277 | 9.27 1.8% | 0.0% | 1,342
APRON A27C_| PCC | 55813 | 56.52 | 50.95 | 43.19 | 34.63 | 23.31 | 16.20 | 10.00 | 7.0% | 0.0% | 987
APRON A32C_| PCC | 57,752 | 54.65 | 47.75 | 38.54 | 28.59 | 20.52 | 14.73 | 1003 | 2.2% | 0.0% | 1,057
APRON A33C_ | PCC | 59,767 | 32.81 | 30.45 | 28.60 | 2422 | 19.33 | 14.99 | 1121 | 4.2% | 0.0% | 1,822
APRON A34C_| PCC | 61881 | 22.62 | 19.74 | 17.03 | 13.06 | 9.28 | 6.49 | 4.30 | 54% | 0.0% | 2.736
APRON A3B | AC | 20540 | 31.13 | 15.20 | 6.07 | 3.10 | 2.03 | 147 | 1.25 | 131.4% | 0.0% | 660
APRON A36C | PCC | 60,074 | 28.70 | 24.11 | 19.22 | 1378 | 9.46 | 6.48 | 4.40 | 3.2% | 0.0% | 2,003
APRON A37C | PCC | 60.271 | 35.23 | 28.91 | 22.44 | 1570 | 1069 | 7.19 | 4.62 | 43% | 0.0% | 1.711
APRON A38C | PCC | 59,033 | 41.21 | 3551 | 28.96 | 2207 | 16.12 | 11.51 | 7.75 | 2.7% | 0.0% | 1.432
APRON A3SC | PCC | 59,943 | 32.82 | 29.45 | 25.22 | 19.78 | 14.58 | 10.57 | 7.31 3.9% | 0.0% | 1.826
APRON A43C_| PCC | 59,943 | 39.97 | 38.24 | 37.42 | 33.82 | 20.07 | 2449 | 1974 | 3.5% | 0.0% | 1,500
APRON A44C_| PCC | 651980 | 19.54 | 17.82 | 16.80 | 14.45 | 11.85 | 963 | 7.56 | 3.1% | 0.0% | 3.172
APRON A46C | PCC | 62,046 | 20.10 | 17.00 | 14.10 | 1061 | 7.57 | 5.40 | 3.87 | 2.6% | 0.0% | 3.087
APRON A47C_| PCC | 61465 | 21.54 | 17.71 | 14.80 | 11.10 | 7.85 | 5.24 | 3.28 | 6.4% | 0.0% | 2,854
RUNWAY | 001C | AC | 58365 | 39.34 | 27.93 | 18.78 | 1194 | 7.01 | 5.84 | 415 | 3.0% | 0.0% | 1.484
RUNWAY | 002C | AC | 47.235 | 49.99 | 26.36 | 12.35 | 6.83 | 457 | 3.32 | 2.59 1.3% | 0.0% | 945
RUNWAY | 003C | PCC | 59,888 | 31.42 | 26.12 | 19.97 | 13.44 | 8.44 | 5.26 | 340 | 7.6% | 0.0% | 1,908

ISM Report — All Stations

The ISM — All Stations report lists all stations and coinciding impulse stiffness modulus values

for imported .FWD data within the current database. The report data is derived from the entire

database.

Station

© @O e W N
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Drop
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Latitude

Longitude

ISM1
6839
6738
7550
7293
7745
8529
6749
6786
6767
6874
8748
8746
3848
3848
6650
6650
7243
6238
7182
8794
7130
8040
8311
7102
7838
6715
6672
4024
7757
7239
7701
7899
7760

Inspection Date: 9/20/2021
PCASE Development Build

ISmM2

7416
7422
8378
8332
8480
9619
7521
7527
7353
7527
9532
9532
4511
4511
7286
7286
8266
7247
8059
9863
7936
9048
9601
8150
8794
7689
7483
4788
8893
8488
8924
9026
8480

ISM3

8004
8012
9142
9098
8890
10336
8295
8154
7740
8375
9989
9989
5240
5240
7982
7982
9075
7925
8421
10320
8791
9917
10602
9025
9694
8529
8169
5622
9883
9475
9904
9881
9049

Ism4

8831
8655
10043
9985
9356
11169
9148
8961
8237
9394
10831
10831
6036
6036
8760
8760
10111
8834
9209
11164
9448
10891
11836
10077
10798
9468
9034
8552
11204
10702
11044
10894
9590

ISM5

9678
9440
10980
10736
10120
11934
10112
9676
9149
9791
11827
11827
6944
6944
9404
9404
11243
10375
10627
12037
10876
12150
13335
11429
11991
10932
10121
7707
12499
11925
12350
12090
10342

ISM6

10705
10434
12281
12041
11121
13115
11302
10775
10015
10869
13196
13196

8208

8208
10824
10824
12607
12210
11866
13001
12340
13707
15308
13054
13571
12766
11396

9253
14301
13806
14039
13519
11243

IsM7

PID
11658 SAVANNAH::
11639 SAVANNAI
13837 SAVANNAH::
13292 SAVANNAH::
12291 SAVANNAH::
14315 SAVANNAH::
12598 SAVANNAI
11667 SAVANNAI
11186 SAVANNAI
12189 SAVANNAI
14493 SAVANNAI
14493 SAVANNAI
9693 SAVANNA
9693 SAVANNAI
11989 SAVANNAI
11989 SAVANNAI
13821 SAVANNAI
14441 SAVANNAI
13372 SAVANNAI
13968 SAVANNAH::
14225 SAVANNAH:
15558 SAVANNAH::
17444 SAVANNA)
14480 SAVANNAI
15272 SAVANNAH::
14479 SAVANNAH::
13009 SAVANNAH::,
11180 SAVANNAI
16211 SAVANNAH::
15536 SAVANNAH::
15706 SAVANNAH::
15021 SAVANNAH::
12367 SAVANNAH::

APRON:

APRON.
APRON::

APRON:

APRON!

APRON::

:A18C
::A18C

:A18C
::A18C

:A18C
:A12B
:A18C
:A12B
::A18C
::A12B
©:A12B
::A12B
©:A12B
:A12B
::A12B
::A12B
:A12B
:A12B
::A12B
:A12B
:A12B
:A12B
::A12B

‘A12B

::A18C
:A18C
::A18C

:A18C

A18C

A12B

:A12B
APRON::
‘A12B

A12B

273



1714 ISM Report - Images

The images ISM report can be executed for LEEP evaluation sections that have associated FWD
data and selected basins. When ISM Report-Images is selected, a report viewer is launched that
displays images of the ISM plots for each section. The report viewer includes additional
functionalities that allow you to save, export, and print the report.

ISM Report Viewer — O X |

QOAl - S |
Print Layout Tm P et 1:1 Actual 9 L ], Hand Tool I
arEmeer | 4 4Page|:’of39} M @\ R % l%l 9
W Stop [Houtines [ H Page width - ; AJ Text Select Tool I
O Back © Forward Page Sets m Portrait Landscape = Page Print Export Find i
&3 Refresh Thumbnails ge o€l D‘Mw[e Page Setup B3 Copy Text
View Navigation - Zoom Pages Tools |
ISM Report 2
MCENTIRE::APRON
A02C H
1700 |
1600 / |
£
=
=
= 1500
=
]
1400
1300
[«
337 339 340 311 342
Test Number
MCENTIRE::APRON ‘
|
A07B i
4400 i
I
£
=
24000
=
=
]
3600
3200 { 1 i i H
116 117 118 119 120 121 123 127 128 129
Test Number

< 2 1m) (=] mn] ] ——F——+ 100z
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1715

ISM Report - Excel

The Excel version of the ISM report produces a spreadsheet with interactive graphs/data. Each
spreadsheet tab is separated by Branch name for the selected evaluation and ISM data is
organized by Section, within each Branch tab. Select a graph to populate options for viewing
chart elements, modifying the style and/or color of graphs, and value/name filters. The Station
and ISM data to the right of each graph is bound to each coinciding plot.

ISM Report-Excel
PCASE Version: Development Build
Parallel Taxiway

~

O

ISM, Kkips/in.

A
Parallel Taxiway

)

1000 O

700
600
500 ()
400
300
200

100

~

900
800

TO1A

Station ISM
62 812
63 929
64 856

(
) O Chart Elements

<

Axes

Axis Titles

(<<

Chart Title

62.5

63

F

63.5 64
Station Number

64.5

65

Data Labels
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Error Bars

<

Nalues Names Gridlines

Series

Legend
(Select All

M 1 ism

Trendline

Apply
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17.16 DCP Data

The DCP Data report displays a summary of imported DCP test data from the current evaluation.
In order to launch the DCP Data report viewer, there must be DCP test data associated with the
selected evaluation. When the DCP Data report is selected, any tests within the selected
evaluation are automatically selected by default. Tests can be unselected within the grid prior to
running the report. The report viewer includes options to view, save, export, or print the report.

Report Viewer

O ©A = ~

Tl Parameters 1:1 Actual Size: @ Hand Tool

) Prnt Layout

W Stop
£ Refresh

14 4Page|z'of2} M @

Al (A [

|:E|Oullines
Thumhnails Q@ Back © Forward

View

Page Sets

Zoom

U Page Width
@ Whole Page
Zoom

Portrait Landscape

Page
Setup

MNavigation

Pages

=

Print

4
Export

Find

Tools

A Text Select Tool
E[% Copy Text

My first evaluation --- Thursday, April 1, 2021

>

1of2

( Location: STALLION::PAMAIN::A01B

File name: AO1B

Starting Depth: 6.0 in.

Test Date: 3/28/2022

\Hammer Type: 17.6Ibs.

Sail Correlation: All other soils
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1717

Contingency PCI Report

The Contingency PCI report provides a summary of pavement distress data from the
Contingency PCI form. Sample size, calculated section and sample PCI, % load-related distress,
and details about each sample’s pavement distresses are included in this report. The Section PCI

and Sample PCI column values are colored based on the following ratings in Table 5.

TABLE §, Pavement Condition Index (PCIl) Rating Scale

Condition Rating Definition
~ Pavement has minor or no distresses and will require only routine
Good 861001 aintenance.
Satisfactory 71-85 P nent has scattered | ity that should need only

rautine maintenance.

Pavement has a combination of generally low- and medium-severity

Fair 56-70 | distresses. Maintenance and repair needs should be routine to major in
the near term.
Pavement has low-, medium-, and high-severity distresses that probably
Poor 41-55 | cause some operational problems. Maintenance and repair needs
should range from routine to reconstruction in the near term.
Pavement has predominantly medium- and high-severity distresses
Very Poor causing considerable maintenance and operational problems. Near-term
maintenance and repair needs will be intensive.
Serious Pavement has mainly high- ity dli that cause
restrictions. Repair needs are immediate
Failed Pavement deterioration has progressed to the point that safe aircraft

operations are no longer possible. Complete reconstruction is required.

Section PID Section PCI Section Total Area Units % Load-related Distress Sample Sample PCI Sample Size Units Distress Severity Guantiy Tnits Donsity Deduct
CORNER BREAK H 5.00 Slabs 25.00 41.05
CRACKS LONG/TRANS/DIAG 0 5.00 labs 25.00 375
JOINT SEAL DAMAGE 20.00 labs 5.00 12.00
- SMALL PATCH (<5 SF) L labs 10.00 173
ANEB 1,000 Slabs 765 o1 20 Slabs CALNG L abs 1500 738
SETTLEMENT FAULTING L labs 5.00 451
SHATTERED SLAB INTERSECTING CRACKS L labs 10.00 17.20
JOINT SPALLING L labs 25.00 95
DEPRESSION L 500.00 t 10.00 2692
RO1A 86.7 10,000 SqFt 0.0 o 6.7 5,000 Sqft LONGMUDINAL TRANSVERSE CRACKING M 200.00 Fi 2278
WEATHERING L 100.00 SqFt 68
DEPRESSION L 200.00 SqFt X 17.15
- LONGITUDINAL TRANSVERSE CRACKING d 500.00 Ft 1 36.51
RO2C 555 10,000 SqFt 0.0 o1 555 5,000 SqFt O SPLLAGE A 700 G 0.02 X
WEATHERING L 200.00 SqfFt 4.00 0.96
BLOCK CRACKING L 1,000.00 SqfFt 20.00
BLOCK CRACKING M 100.00 SqFt .00
DEPRESSION L 300.00 SqFt .00
RO3A EL 10,000 Saft 00 il s ELED A LONGITUDINAL TRANSVERSE CRACKING L 200.00 Ft .00
LONGITUDINAL TRANSVERSE CRACKING M 200.00 Ft .00 22
WEATHERING L 500.00 SqFt 10.00 172
BLOCK CRACKING L 500.00 10.00 17.01
BLOCK CRACKING 1 500.00 10.00 23.45
CORRUGATION 400.00 8.00 26.57
RO4A 506 10,000 Sqft 0.0 01 506 5,000 Sqft RAVELING L 200.00 4.00 6.0
RAVELING 1 200.00 4.00 13.83
WEATHERING L 500.00 SqFt 10.00 172
WEATHERING M 500.00 SqFt 10.00 542
BLOCK CRACKING L 200.00 SqFt 4.00 1262
BLOCK CRACKING M 200.00 SqFt 4.00 17.70
CORRUGATION L 500.00 SqFt 10.00 2915
ROSC 523 10,000 SqFt 0.0 o 523 5,000 SqFt RAVELING L 200.00 SqFt 4.00 6.00
RAVELING M 300.00 SqFt 6.00 16.50
WEATHERING L 500.00 SqFt 10.00 172
WEATHERING M 500.00 Sqft 10.00 542
BLOCK CRACKING L SaFft 6.00 441
BLOCK CRACKING [ SaFft 8.00 1.85
ROGA 548 10,000 SqFt 0.0 o1 48 5,000 SqFt LONGTUDINAL TRANSVERSE CRACKING L Fi 10.00 3.27
RAVELING [ SaFft 8.00 873
WEATHERING [ SqFt 10.00 5.42
TS = W T (S0 | So
BLOCK CRACKING L 100. SqFt 2. 0.0
BLOCK CRACKING M 100. SqFt 2. 4.
- LONGTUDINAL TRANSVERSE CRACKING L 200. Fi 4. 2.
TozA e 10,000 Saft oo o = 5,000 Sqft LONGMUDINAL TRANSVERSE CRACKING d 150. Fi 8.
PATCHING UTILITY CUT d 200. SqFt 7.
POI_.\SHEDAGG NIA 1.0 SqFt 1.5
LONGTUDINAL TRANSVERSE CRACKING 100.00 Ft T4
LONGTUDINAL TRANSVERSE CRACKING 1 200.00 Ft 278
o3¢ =y 10,000 SaFt 0.0 il = i Bkt LONGITUDINAL TRANSVERSE CRACKING 100.00 Ft 27.18
WEATHERING L 100.00 SaFt 68
BLOCK CRACKING L 400.00 SaFt 82
BLOCK CRACKING l 500.00 SaFt 1 45
( LONGITUDINAL TRANSVERSE CRACKING L 500.00 Fi 10.00 27
To4C 10,000 Saft 00 o 5000 Saft LONGITUDINAL TRANSVERSE CRACKING 1 400.00 Fi 00 77
PATCHING UTILITY CUT 1 500.00 SqFt 54
WEATHERING L 500.00 SqFt 172
LONGITUDINAL TRANSVERSE CRACKING L 500.00 Fi 00 2327
LONGITUDINAL TRANSVERSE CRACKING M 1,000.00 Fi 00 48.98
TOSA 10,000 SqFt 0.0 on 5,000 SqFt LONGITUDINAL TRANSVERSE CRACKING H 300.00 Ft 6.00 44368
POLISHED AGG NIA 1.00 SqFt 0.02 1.50
WEATHERING L 1,000.00 SqFt 20.00 281
. c ALLIGATOR CRACKING M 5,000.00 SqFt 100.00 84.10
TOSC 10,000 SqFt 97 o 5000 SaFt RAVELING M 5,000.00 SqFt 100.00 58.77
ALLIGATOR CRACKING M 2,000.00 SqFt 40.00 7431
TO7A 10,000 SqFt 563 o 5,000 SqFt BLOCK CRACKING M 1,000.00 SqFt 20.00 2950
RAVELING M 1,000.00 SqFt 20.00 28.16
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17.18

The CAPE PCI Summary Table displays PCI condition ratings and pavement distress severity

CAPE PCI Summary Table

levels for each inputted distress on the Contingency PCI form.

Table 6, Summary of Pavement Condition Index Results

Flexible Pavement (AC) Distresses
. i -
g 3 i ) & £ 5 H H )
é 5 1 ¥ H F : 5 i i H
T 2 s H 1 2 £ H z z g H 5
K] g F H i i 3 i i H 3 ¥ H §
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TO05A LM X L
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Rigid Pavement (PCC) Distresses
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1719 CAPE Allowable Passes Table (PCN) or (PCR)

The CAPE Allowable Passes Table displays allowable pass levels for sections that use individual

traffic analysis. For PCR calculation, sections must be calculated using the individual vehicle
PCR option to execute this report. The Report PCN/PCR column displays PCN or PCR results
for the C-17A at 50,000 passes (if included in traffic pattern used for analysis).

00 ~N UV B W NP

0 ~N O R W N

TABLE 2, Allowable Pass Levels
section Report PCN . .Allowable Passes - -
{# of passes at maximum weight before 100% of the remaining pavement life is used)
Aircraft C-130H | C-17A
Weight (in pounds) 125,000 [ 585,000
A01B 2/F/A/N]T 77 2
ROLA O/E/A/Y/T 13 1
TO1A 9/F/A/Y/T 44,743 15

TABLE 2, Allowable Pass Levels

. Allowable Passes
Section | Report PCR - - - o
(# of passes at maximum weight before 100% of the remaining pavement life is used)
Aircraft C-130H | C-17A

Weight (in pounds) 125,000 | 585,000
A01B 632/F/A/Y/C | 50,000+ | 50,000+
RO1A 357/F/B/Y/C | 50,000+ 531

TO1A 246/F/A/Y/C 7,408 166
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The Contingency PCI form allows users to input sample distress data for ad-hoc sections or
existing inventory sections and calculate PCI data. Calculated PCI and % load-related distress
values from the Contingency PCI form propagate to the APE evaluation and LEEP evaluation
forms automatically, so that the values are readily available to use in analyses. A series of reports
that summarize PCI calculator data can also be launched from the form.

18.1 Getting Started

Contingency PCI

Open or create a new database prior to beginning. For instructions on how to import or create a
database; reference Chapter 2 File Menu. If using an existing database, open the appropriate

evaluation. If you created a new database, select Contingency PCI from the toolbar and a default
evaluation will be created automatically.

File  System Tables and Tools  User Preferences Window  Help
S Hinventory - gReports ~ [ Selectors ~ A Work ~

/i % Design Module [] Evaluation checklist  LEEP evaluation  APE evaluation ™ FWD data L DCP data [ PCASE Reports

-Cenlin .en mPCI

Default evaluation created.

A default evaluation was created. Go to the “Evaluation

Checklist” to add sections to the evaluation and define
evaluation parameters using the "Manage Evaluations” tool.

PCASE groups APE, LEEP, DCP, and FWD data in an
“Evaluation” with a name and a date. It includes all data
collected in the period the evaluation took place. This
structure organizes evaluation data for analysis and provides
the capability to store historical pavement evaluation data.

On the Contingency PCI form, select Evaluation Manager to update or define parameters for the
evaluation. Reference Chapter 12 Evaluation Checklist, Section 12.3 Evaluation Manager for
more information on updating the fields within Evaluation Manager. If a default evaluation was
created, you can rename it to the appropriate evaluation location. Close Evaluation Manager and
return to the Contingency PCI form to continue.

Cualuation Manager
Evaluation

Mark as historical

Cortingency Location (3/18/2026) - New Copy Delete
e Sevice e >

Description Comments

Cimate Defaut evaluation seltings

‘Weather station

State or country Weather staticn Defaulttrafic pattern | C17 AT 50.000 PASSES v B

| NoCimate Station Selected v Q Report PCR Using Vehicle
Vieather siztoninfo | Month Readings. Map v
{Teoarmtim wtros ) Calculate overleys
Set5 day mean. Design Air Temperzture | 720 % °F A
Andyss.

(0] Consider Frost

Rigid criteria  Shattered Slab ~ [ Use Alpha Criteria
Defautt LEEP setinas
Analyss. Backcalculation

Set default cortrol parameters..

Rigid Failure SCI |0 v

rs (O Use FASS| or FAIR Values
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In the following example, ad-hoc sections will be created. However, if the database has an
existing inventory, the sections will be available for selection after you select the Add button.

Note: If inventory sections do not possess required slab or section area data, a warning message
displays with instructions.

1.
2.
3.

Select the Add button to bring sections into Contingency PCI.
Click on New ad hoc section to create sections for the evaluation.

Define each section as shown below. Multiple sections can be created at one time;
click Add Row to add each subsequent section.
Click OK once all sections have been defined.

P Contingency PCI (Contingency Location)

Evaluation
Cortingency Location (03/18/2026)

(7] Sert by Section ID

Evaluation
Manager.

-

No Section Selected

~ Networks
- Adhoc Sections.

Select Section

Select a section
fions to inspect. You can

Add ad-hoc sections to an evaluation

—
PID

Suface Type

ROTA

AC - Asphalt Concrete

RO

AC - Asphalt Concrete

RO3A

~ | AC - Asphalt Concrete

RO4A

<

AC - Asphalt Concrete

ROSC

<

|AC - Asphat Concrete

<

ROSA

AC - Asphalt Concrete

oA

ALC - Asphah Concrete

AL - Asphah Concrete

AC - Asphalt Concrete

AL - Asphalt Concrete

AC - Asphalt Concrete

HIBIBIBIEIE

AC - Asphalt Concrete

el f<)i<|[<)<)<])<

AC - Asphait Concrete

I 1 2dd ! Remove

5. The ad-hoc sections are now available for selection within the tree.

Report

P Contingency PCI (Contingency Location)
Evaluation
Contingency Location (09/18/2026) v

[0 Sort by Section ID

Evaluation
Manager...

Networks

(= Adhoc Sections
A01B
RO1A
RO2C
RO3A
~RO4A
- R05C
5 - ROBA
T01A

T02A
T0C
T04C
T05A
T06A
TO7A
To8A
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18.2 PCI Calculator

6. Select a section from the tree.
7. Section Total Slabs or Section Total Area quantities can be updated at this point,
or after samples have been created.

8. Select New to add a sample unit, then enter a name, and click OK.

Im Contingency PCI (Contingency Location)
Evalusiion =
Contingency Location (03/18/2028)  ~ | ronezton

(0 Sert by Section ID

A01B

I 6 B- :J\DIE.!

‘Samples

IE I(')p,‘ Delete  Rename

é‘\l

£

ﬁ

Section PCI
Calculate

g

Code YDistress

New Sa

mple Urit

Enter namelnumber for new Sample

01

Distress Note | Severity |Severity Summary |Quantity |Qty. Units |Deduct

Add Remove | | Rename Report

loac-related distress

9. A sample is created and the distress table populates. The Sample Size field is also

displayed so that you may change the number of slabs or total sample area.
10. The Calculate buttons for Section PCI and Sample PCI become enabled once

distress quantities are present for a given section.

11. If an inspection revealed no new distresses, select the Inspected, no distresses

checkbox.
Evaluation
CEE=E0 L Section Total Sabs Section PC
- Adhoc Sections
-Em
e s 10
- RO3A o Sample PCI
- R04A _ I |
T resc Now [ Coor Caleulate
= ) o 1Fﬁ S
-To1A
oA
LT Cote Distress Severity | Severity Summary Quantty | Gty. Units | Deduct
LToeC
~T0SA L Slight roughness Siabs
TOEA 61 BLOW-UP M Significant roughness Slabs
To7A H Pavement inoperative Slabs.
ST T < 12" o to minor salling Siabs
62 | CORNERBREAK M 178" 0 1" moderate spalling Siabs
H 5 1_severe spalling Siabs
L <1, 0o to minot spalling Siabs
63 mﬂ& Breaks slab into 2 o 3 pieces M /8" to 17, moderate spalling Slabs
H > 1" severe spalling Siabs
L Limited orea. litie or no FOD Siabs
u | DN D" Dor't recerd sealing I ‘Considerable srea or some FOD Siaks
W Consicerable area with FOD Siabs
| 65 | JOINTSEAL DAMAGE I I
| - ‘-. T Litle or no deterioration Siabs
66 |SMALLPATCH (<55F)] han 1 pateh e [ Deteriorated, moderate spalling Siabs
H Ceteriorated, nesds replacement Siabs
, L Litle o no deteriorsiion Siabs
67 |LARGEPATCH (>65F) A A M Deteriorated, moderata spalling Siabs
1 Detericrated_needs replscemert Sizbs
e et —
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18.2.1

Sample and Distress Data

12. Add quantities or select severity levels for each distress. If a distress requires a L,
M, or H severity input (eg., joint seal damage), then the severity level is selectable

from the Severity column. Otherwise, distress quantities are inputted within the

Quantity column.

13. The validation logic will notify you of any unacceptable values.

14. Deduct values are calculated automatically, when applicable.

15. The Calculate Sample PCI button is now enabled, once the Sample PCI is
calculated the Section PCI Calculate button will become enabled.

AD1B

Section Total Slabs Section PCI
|1000 =
Samples 15
0 v| [? Sample Size Sample PCI
|20.00 <| Slabs
New = Copy  Delete | Rename Caeuate
8 ro de 12 14
Code | Distress Distress Note Severity | Severity Summary Quantity | Qty. Units | Deduct
L Limited area, little or no FOD 0 Slabs 0
64 % if "D” Don't record scaling M Considerable area or some FOD 0 Slabs 0
H Considerable area with FOD 0 Slabs 0
65 |JOINT SEAL DAMAGE H Generally poor condition, replace 0
L Little or no deterioration 2 Slabs 0
66 |SMALLPATCH (<5 5F)| “0"" Mioheg! seert once if more ™7 Deteriorated, moderate spalling 0| s | 0
H Deteriorated, needs replacement 0 Slabs 0
. . . L Little or no deterioration 0 Slabs 0
67 |LARGEPATCH(5SR)| o fighest severity oncef - 77y Deteriorated, moderate spalling 0| S | 0
H Deteriorated, needs replacement 0 Slabs 0
68 POPOUTS (>3 SY overall) N/A 0 Slabs 0
69 PUMPING count all slab ANY 0 Slabs 0
. . L Minimal paste less, no FOD 3 Slabs 0
count highest severity on slab -
70 SCALING M Some FOD potential 0 Slabs 0
ncount highest severity on slab H High FOD potentizl 0 Slabs 0
L <14 reeyitey, 1/8” to 172" apron 1 Slabs 0
71 | SETTLEMENT Countfault btwn 2 slabs as 1 M 1410 112" rwyloey, 112 1o 1" apron 0 | sebs | 0©
H >1/2" reyitey, >17 apron 0 Slabs 0
SHATTERED SLAB X . L 4 or 5 pieces, low severity cracks 2 Slabs 0
72 | INTERSECTING D e e e | M| #or® pieces. medium severity cracks 0 | Skbs | 0
H 4 or 5 pices, high severity cracks 0 Slabs 0
73 | SHRINKAGE CRACK ANY 0 Slabs 0
L Low or Med severity cracks, litle FOD @ 25 Slabs 0
74 JOINT SPALLING M Low or Med severity cracks. some FOD | j0/NT SPALLING slab count mmh 13
H High severity cracks, high FOD v el T
L 1 or 2 pieces, little or no FOD 0 Slabs 0
75 | CORNERSPALLING within approx 2 ft of corner M 2 or more pieces, some FOD 0 Slabs 0
H 2 or more pieces, high FOD 0 Slabs 0

16. Select Calculate to display the Sample PCI and % load-related distress.

17. Select Calculate to display the Section PCI.

Section P

16 ‘ Calculate

[76.5% load-related distress

Sample PCI
17 Calculate

- -

76.5% load-related distress
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18. The Report button is enabled, now that Section PCI has been calculated based on
pavement distress inputs.
19. Select Contingency PCI Report to output a spreadsheet of the distress table, PCI
data, deduct values, and density values for all sections.

=~ |

Contingency Locaton (03/18/2026) oy
) Sonby Section 08 T S
Tewoa - "
Ll coee [ [ oo
R ostad v
on
RO
RO3A
RO4A
Roxc
roox
Ton
T
T0X
TOC
oA ™
T Ecbanon fepar - @ | moww i
™
. ™
6 | comnerpE Ter ™
T ST sermespuling o
ot t5eme) P =
- 6 | confBtES | e smiozoasce ot WD
P ST sovare spulig ™
ra Tt ses e 0D ™
Fa = Y . [—— —
| a ROSC H
E—a Gy poorcondon, alost
|- a To1A Little or no deteriorabion
[ a 6 [suau o Drerorses =
F T Deteriorated. ool ™
E T -
F = & e e Deteriorsed. ™
r = || Detericrated needs eplacemert abe
68 POPOUTS (>3 Y overall) A jabs.
B — = e T — =
cE0E ol o 120 kel pee s 7D ™
a 7 SCALING Some FOD potential iabs.
High FOD potential i3bs_
Pt Qs <14" rayitey, 18" to 112" apron iabs_
n| SR Count et hun 2 sisbs 02 1 W0 V2 cwyhey. V2 W0 T spron ot
S oty T s ™
ey T oo o ey s TN
18 72 | INIERCING e o hgh severty or5 pieces. ]
Add  Remove | Renamel] Report LR
Section PID | Section PCI | Section Total Area | Units | % Load-related Distress | Sample | Sample PCI | Sample Size | Units rr— oy T Gamniy T Unis | Doy | Bedust
CORNER BREAK H 00 jobs | 2500 | 4105
CRACKS LONGTRANSIDIAG 00 jsbs | 2500 | 3175
JOINT SEAL DAMAGE H jobs | 500 12.00
SMALL PATCH (<5 5F) L isbs | 1000 173
A0 1,000 Slabs %65 o1 20 Stabs L L T
SETTLEMENT FAULTING L lsbs | 500 461
SHATTERED SLAB INTERSECTING GRACKS L jobs | 1000 | 1720
JOINT SPALLING Siebs | 2500 | 695
'DEPRESSION 50000 | _SqFt_| 1000 | 2692
ROIA 667 10,000 SaFt 00 o 6.7 5,000 SaFt LONGITUDINAL TRANSVERSE CRACKING 1] 20000 | Ft 400 | 2278
WEATHERING 10000 | SoFt_| 200 008
DEPRESSION 20000 | Sart | 400 17.15
LONGITUDINAL TRANSVERSE CRACKING M 500.00 Ft 10.00 3851
Ro2G 555 10,000 Saft 00 o 555 5,000 SaFt PRI - e o L L
WEATHERING 200.00 SgFl 00 096
CRACKING 100000 | Soft | 2000
BLOCK CRACKING 10000 | SqFt_| 200
DEPRESSION 30000 | Sqit | 600
RO3A 10,000 Sat 0o ot 5000 Saft TONGITUDINAL TRANSVERSE CRACKING 20000 | F1_| 400
LONGITUDINAL TRANSVERSE CRACKING ] 20000 |t 400
19 WEATHERING 50000 | Saft | 1000 E
BLOCK CRACKING L 500.00 FL| 1000 | 1701
BLOCK CRACKING W 50000 F| 1000 | 2345 |
CORRUGATION L 40000 Ft w0 | 2657
RO4A 10,000 Saft 00 o 5,000 SqFt RAVELIN L 20000 Ft [T 5.00
RAVELIN W 20000 Ft 00 1383
WEATHERING L 50000 FL_|_10.00 172
WEATHERING 50000 Ft | 1000 | 54
BLOCK CRACKING 20000 FL ] 400
BLOCK CRACKING I 200,00 | 400
CORRUGATION 500,00 FL| 1000
ROSC 10,000 Saft 00 o 5,000 SaFt RAVELING 200,00 | 400
RAVELING ] 300,00 FL ] 600
WEATHERING 500,00 F| 1000
WEATHERING ] 500,00 FL_| 1000 42
BLOCK CRACKING L 30000 00 1441
BLOGK CRACKING 40000 o 0 | 218
ROBA 10,000 SaFt 00 o 5,000 saFt TONGITUDINAL TRANSVERSE CRACKING 50000 i 1000 | 2327
RAVELING 40000 | SaFt 0 1873
WEATHERING [ 50000 | Soft | 1000 | 54
TO1A 10,000 SqFt 0.0 [T} 000 Ft
BLOCK CRACKING L 10000 | Sqrt [ 1000
BLOCK CRACKING W 10000 | SqFt o 1449
LONGITUDINAL TRANSVERSE CRACKING L 200.00 Ft 00 12.52
To2A = 10,000 Sart 00 ot e 5.000 Sart LONGITUDINAL TRANSVERSE CRACKING M 150.00 Ft 00 19 .49
PATCHING UTILITY CUT M 200.00 SgFt 00 17.41
POLISHED AGG MN/A 1.00 SqFt 0.02 1.50
— — A ——
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20. Select CAPE PCI Summary Table to output a spreadsheet containing a summary
of pavement condition index results.

P Fualuation Reports - o x
Evaluations
Contingency Location (3/18/2026)

Evabuation Checkiit TS T
[Evaluation Resuits(ACN-PCN) on
[Evauation Resuits (\CR-FCF CalcPCl (15 items)
Mixed Trafic AGLPCH Report Nomal Per| [ L @ a01B
ixed Trafic AGL PCN Report Thaw-Weal
femy AGL-PCR Report Nomal Penod -8 R
| Ay AGL-PCR Report Thaw-Weskened P | - B ROZC
1SR Repart L@ wow
ISR Report (ACR-PCR)
14Group AGH - @ ROsA
14Group AGL Thaw-Weskened Peiod | [ | @ posc
14 Group PCH Nomal
14 Group PCH Thaw-Weakened Period - @ ROGA
Section PCR Repor - Normal Pertod L @ Toe
Section PCR Report - Thaw-Weakened Pt
Hybrid Traffic - a To2A
Eackeaicuiaton Resuts
Hoduius Tables: 8
Representative Basns a T04C
15M Repor-Al Stations - a TOSA

L I

F @ T

£ L To8A
Select Nore
Close

] ) K
Table 6, Summary of Pavement Condition Index Results
Flexible Pavement (AC) Distresses
¥
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R02C L ] X L
LM L [} L
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ToAC NH
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